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In our examination of the diseased willow leaves and twigs we
have not paid especial attention to the other fungi that occurreq
on the dead tissues. We have, however, noted species present
belonging to the following genera: Coniothyrium, Cladosporium
Alternaria, Fusarium, Cryptostictis, Monocheatia, Pestalozzia
Gleeosporium and Physalospora. , /

We have considered only the Gleeosporium and the Physalos.
pora, of the other fungi observed by us, as possible parasites. A
culture of each from twigs was obtained by the junior author. The
latter fungus seems to agree with the Physalospora described by
Nattrass. Likewise it approaches Glomerella cingulata the common
bitter rot fungus that is often a serious parasite on various hostg
in the United States, but preliminary inoculations of apples with
it (with one exception) and with the Gleeosporium from
the willows failed to take while those made at the same time with
cultures of the bitter rot fungus were all successful. Further study
is needed before we can definitely state their identity. We have,
as yet, made no inoculations with cultures of these fungi on willows
so judge of their parasitism merely from their appearance in na-
ture, especially on twig cankers. However, if we consider the re-
sults of our infection experiments with pure cultures of Fusicladium
saliciperdum, recorded here later, both, if involved, are secondary
parasites in causing the willow disease in this country.

It is interesting to note that the three writers mentioned here,
as well as ourselves, have all found a species of Physalospora (or
by some it might be considered Glomerella) associated with the
willow trouble. It is possibly the same fungus in all cases, al-
though each of the writers noted gives a different specific name to it.

INrECTION EXPERIMENTS

Apparently in Europe not much has been done dealing with
artificial cultures of the willow scab, or inoculating willows with
such cultures. Nattrass (42, 43) of England, however, has recent-
- ly obtained cultures of the fungus but reports failures from his
inoculations. The writers, therefore, have made special efforts
along these lines. The junior author, in 1927, obtained cultures of
the PFusicladium stage of the fungus from material collected at
Norfolk. The chief difficulty in isolating these cultures is to avoid
the common and saprophytic species of Cladosporium which is
~ frequent on the dead willow leaves.

Infection experiments with these pure cultures were carried on
at the Station laboratory at New Haven in the spring of 1928 on
cuttings of various willows kept in water in battery jars. These
did not prove very effective. While the leaves of the inoculated
shoots died sooner, in most cases, and the contrast in the early
period with the checks was usually evident and sometimes marked,
the fungus did not fruit on the inoculated shoots possibly because
of unfavorable conditions not yet determined.
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- ater, June 4th, leaves mostly immature were inoculated in
dishes with spores from these same cultures. The spores
re sprayed over the leaves and four days later, while the leaves
e still entirely green and showing no signs of injury, they were
1 and later sections made of them. Carefp.l .search of
sectioned leaves occasionally revealed germinating spores
% the epidermal cells with rarely an indication that a germ tube
“pushed in the wall between two adjacent cells. Mycelium
ilar to that of the Fusicladium was found sparingly in certain
ns between the cuticle and epidermal cells and between and
+ the latter. In no case, however, were we able to actually con-
the germinating spores on the outside with mycelium within
issues. We do not, therefore, assert that these inoculations
‘successful although the results seem to indicate that they

er experiments, however, carried on at ‘about the same time
e Mt. Carmel farm of this Station, on growing basket willow
in an isolated place (Plate XVI, foreground of inset) where
ease is unknown for many miles, proved very conclusively
the scab fungus isolated from the Norfolk willows was re-
sible for the injury. Seven inoculations (April 13, April 27,
v 7, June 4, June 14, June 20 and July 11) were made on these
lows, beginning before the leaf buds were open on some of
just as they were opening on others, on various stages of
rowth and ending with the fully grown leaves. These inocu-
ons were made usually in the afternoon on cloudy days
ust before rains. With an atomizer containing water in which
an abundance of spores from the cultures, the sprouts were
ed from the top to bottom with a fine mist. Then with a
cine dropper additional material was dropped on the leaves
buds here and there. :

e typical disease appeared as the result of all these inoculations,
the last, killing the young leaves and finally the young stems,
tting the more mature leaves, producing cankers at the base of
nfected leaves and finally fruiting in normal manner on the
s and occasionally on the dead shoots. Uninoculated shoots at the
er end of the inoculated rows remained free from the disease.
e were five different varieties of basket willows in the experi-
nt. These had been received from the U. S. Dept. of Agric,,
eral years before, and were labeled Purple No. 2 (S. purpurea),
erican Green (S. cordata ?), American (S. cordata), Common
e (S. purpurea) and Lemley (S. lucida ?). At the time of the
t moculation on April 13, the condition of the buds on the dif-
ent varieties was as follows: Purple No. 2, leaf buds out the most
any; American Green, catking only out; American and Common
ple, leaf buds out a little; Lemley, leaf buds not out at all.

Tom the tables that follow it appears that the American willow,
1% cordata (Plates XIII, b, and XVI) was by far the most sus-
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ceptible and the American Green and Lemley moderately suscep-
tible, while the purple varieties were only slightly susceptible. Not
all of the inoculations took equally well, those made April 27 and
May 7, after the buds were open but before the leaves were fully
developed, were the best. With. Salix cordata, however, the earliest,
inoculation of April 13 was also very successful since the leaf budg
were somewhat open on that date. The last inoculations, made on
July 11, apparently were not successful in any case. :
TABLE 1.—SHOWING NUMBER OF TwiG INFECTIONS (FIRST FI1GURE) anp
: Lear INFEcTIONS (SECOND FIGURE) ON Juxe 4.

Variety. Date of Inoculations and Results.

4 - April 13 April 27 May 7
Purple No. 2 Row 1 14-7* —11 0-1

. Row 2 0-0 2-24 2-13
American Green Roia 9 4 491 0-6

; Row 4 5-244 19-130 0-31
Aaencn Row 5 4-60 20-73 0-76
Common Purple Row 6 3-8 4-2 0-3

; Row 7 3-1 14-21 4-6
Lemley ‘Row 8 0—4 6-8 8-16

\ Row 9 0-0 1-2 5-35

*Tip of twigs with very young leaves all killed.

TABLE 2.—SHOWING NUMBER OF [ NFECTIONS (First FIGURE) on NUMBER
OF INOCULATED WILLOW SPROUTS (SECOND FIGURE) TAREN
ON JUNE 27.%*

Ay. inf.
Variety. Dates of inoculations and results. per
April 13 April 27 May 7 June 4 June 14 June 20% July 11%* sprout
Purple No. 2 Row 1 l4on 13o0on 3on 2 on 0 on 0 on 0 . .6
17 12 7 5 5 6
Row 2 3on 59on 290on 27on 9on  Oon 0
American 4 8 9 6 6 3.5
Green Row 3 18on 58o0on 54on 2lon 6on Oon
4 7 11 7 4 6 0
Row 4 2450n 1430on 79 on 70 on 26 on 12 on vy
American 16 9 5 7 6 10.7
Row 5 89 on 1120n 650n 46 on 21 on 15 on
7 7/ 6 7 6 5
Common Row 6 13 on 11 on 4on lon 3 on lon 0 .5
Purple 32 13 10 7 6
Row 7 36on 420on 13o0on 36 on 2on 9on 0
13 3 5 6 5
Lemley Row 8 6on 18on 280on 18on 1lon 7on 0 3.3
5 9 6 6 5 5
Row 9 4 on 2on 44o0on 66on 7on 17 on 0
4 6 rd 8 v 5

* Except counts of inoculations made on July 11 were taken on Sept. 27.
I Counts for this inoculation were probably made too soon to get all the infections.

The earlier inoculations were much more favorable for infection
than the later ones. Omitting the last inoculation which seems to
have been too late for any infection, if we take the results of all of
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first-three inoculations and compare them with all of those of
econd-three, we find that the former showed 1205 infections on
rods or an average of 4.9 infection per rod as compared with
infections on 161 rods or 2.6 infections per rod on the latter.
« would indicate that infection in nature takes place much more

y on very young or scarcely mature leaves than on the fully
vn leaves which agrees with our observations magie at.Norfolk.
‘was not easy to determine the exact number of infections that
dted from these inoculations; for instance, several mfectl_ons may
e occurred on the same leaf and run together, or the tip of the
with its adhering leaves, may have been killed as the result
ral rather than one infection. Consequently the number of
ions that took place as recorded here is probably under rather
1 over estimated. There were over 1600 separate infections of
over 100 showed in dead blackened twigs two to six inches
gth or in cankers on the young stems at the base of an infected
. In Table 1 there is given the number of infections resulting
1 the first three inoculations, as shown from the examination of
‘The first figure in the table indicates the number of twig
ions that were found, while the second the number of isolated
infections. In the second table data are given for all the inocula-
from an examination made on June 27, except for the last’
ation which was examined on Sept. 27th.

SPRAYING EXPERIMENTS

In order to determine if this disease could be controlled by spray-
treatments were made on four large willows at Norfolk which
been seriously injured the two previous seasons by this fungus.
 power sprayer shown in Plate XIV, a, was used and thorough
itments were given by the operator climbing the trees (Plate
,b). Five treatmentswere made on the following dates: April 18,
y 4, May 18, May 25, and June 6. Two of the trees did not receive
first treatment which was made with Bordeaux mixture only.
was intended as the dormant treatment before the leaf buds
1 to open, but as the spring at Norfolk was very slow in develop-
e second treatment on all four trees was practically a dormant
tment also. The third and fourth treatments were made on the
Owing leaves when about one-third and two-thirds grown, and the
th on the leaves just after they had reached full size. Because of
e very wet weather after the last treatment if it had been suc-
ed by another, say the second which took place at the same
¢ as the first, the treatments would have been better placed and
Obably more effective. After the first treatment two of the trees
re sprayed with home-made 4-4-50 Bordeaux mixture and the
her two with commercial dry lime sulphur, three pounds to fifty
ons of water.
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Considering that these trees had suffered severely from this dis-
ease the two pervious years at least and that about 50% of the
young twigs and a number of the large branches were dead before
the treatments were started, the results of the spraying were very
encouraging. When examined on June 5th, as the disease was just
beginning to show serious headway; there were comparatively few
dead leaves on them when judged by the two adjacent unsprayed
trees whose foliage was badly infected. See Plate XIV, ¢, d, for one
each of the sprayed and unsprayed trees, photographed in August,
Seen last late in September, while there were some dead leaves show-
ing inféction had taken place, there was considerable healthy foliage
on the living twigs and all four sprayed trees had by far the best
foliage of any of the trees of this variety in the village, since all the
unsprayed trees were very largely or completely defoliated.

There was not much difference between the two trees sprayed

with Bordeaux mixture and the two with lime-sulphur. No injury
was noticed from any of these treatments. As the Bordeaux stuck
much better, we are inclined to favor this fungicide so far. We be-
lieve where thorough and timely treatments are given and the trees
are not too far gone with the disease, it can be checked and in time
satisfactorily controlled by four or five sprayings made each year
‘as follows: Ist, on the dormant trees just before the buds begin to
open; 2nd, on the very young leaves emerging from the buds; 3rd,
on the young leaves one-third to two-thirds grown: 4th, on the
leaves just as they reach full size; 5th, if necessary in wet seasons,
a week or ten days after the 4th treatment.

- AppirioNnar NorTe.

March 31st, 1929. Since this paper was written (a summary of
which was given before the Canadian Mycologists at their meeting
in December, 1928) we have received a letter that raised the ques-
tion whether Fusicladium saliciperdum or Physalospora Miyabeana
was the principal cause of the disease in North America and Europe,
citing the work by Nattrass in England, as well as observations made
in Canada, as reason for believing that the latter fungus was the
responsible agent.

We have, therefore, repeated our indoor infections with pure
cultures of Fusicladium saliciperdum. We can now state more
certainly than we did before that our indoor infections of willow
rods in battery jars and of leaves in Petri dishes, previously reported,
were due to the Fusicladium saliciperdum spores sprayed on them.
Apparently this fungus does not fruit, at least readily, under these
conditions. However, we secured all the types of infection before
noted in this second test. While the fungus has not as yet fruited
on the dead tissues, by washing infected pieces in sterile water,
corrosive sublimate and again in sterile water, we were always
able to recover the fungus in fruiting condition when these tissues
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Jaced in Petri dishes in nutrient agar and in no case did the
Physalospora contaminate the cultures.
e have also tried a few infection experiments with pure cultures
our so-called Physalospora Miyabeana and apparently got
/ ‘ewhat similar results with it. However, we need to repeat
<e inoculation experiments a number of times before we can say
- what kind of infection results. We can state very positively,
sever, that it is not necessary for this fungus to be present to
re serious injury to willows from inoculations Wlth FE u;wladmm
ciperdum, such as is characteristic in nature on their very young
es in the spring. We are inclined to believe that Physalospora
yabeana is more likely to be responsible for the less serious
iy to the mature tissues later in the year, as we have found a
on the mature leaves, with concentric lines of growth, that
: was caused by it.
th;gl; case we belieirre Nattrass was wrong when he states that
cladium saliciperdum ‘‘is in no way responsible for the symp-
s of the disease on the leaves”. Just why Nattrass failed to
ain infection with Fusicladium saliciperdum on willow leaves
o not know. We are inclined to believe, however, if he used
cultures of this fungus, it was either due to failure to inoculate
ng tissues, or to lack of continued favorable moisture conditions.
is very essential that these conditions prevail and their absence
parently the chief reason why the disease is not serious in

PART II. EUROPEAN HISTORY

n the preceding part we have dealt with the willow scab as it

 in America, based chiefly on our own work. In the pres-
part we aim to treat of it briefly in a historical way, dealing
h the investigations made in Europe ‘where both the sapro-
ftic and parasitic stages were first discovered. From these
estigations there has resulted a somewhat extended biblio-
hy, a duplication of names resulting in a limited synonomy,
ssuing of dried specimens in various exsiccati and much of
knowledge relating to the hosts and distribution of the fungus.
shall treat of these separately.

SYNONOMY

. Sphaerella chlorospora Ces. et De Not. Comm. Soc. Critt.
Ital. 14: 237. Ja. 1863.
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Sphaerella ditricha Awd. p. p. in Rab. Fung. Eur. No. 943

1866.
Gl 8? Sphaerella canescens Karst. Fung. Fenn. Exs. No. 895.
1869.

Venturia chlorospora (Ces.) Karst. Fung. Fenn. Exs. No. 957,
1870. :

Venturia chlorospora Karst. 4. p. Myc. Fenn. 2: 189. 1873.
(1) ?Venturia chlorospora var. canescens Karst. Myc. Fenn. 2:

190. 1873.

Venturia chlorospora Wint. ¢n lLit. in de Thiim. Myc. Uni. No.
560. 1876. ; :

Fusicladium ramulosum Rostr. p. p. in Mill. Tidsskr. Skovs.
6: 294. 1883.

Venturia chlorospora Wint. p. p. Rab. Krypt. FL 12: 436. 1887.

Septogleum saliciperdum All. & Tub. in All. et Schn. Fung.
Bav. No. 485. 1895.

Venturia chlorospora Aderh. in Hedw. 36: 82.  Ap. 1897.

Fusicladium saliciferdum Tub. in Arb. Biol. Abt. Land-Forstw.
Kaiserl. Gesundh. 2: 567-70. 1902.

Fusicladium saliciperdum Lind in Ann. Myec. 3: 430. 1905.

The preceding names indicate the synonomy as we have found
it in the literature. We have had to depend for this information
partly on the opinion of others as we have not critically examined
the specimens listed in the exsiccati, though we have seen all of
them and almost all of the references to literature reported here.
Those we have failed to see are indicated by a star (*) before the
name.

It appears from our investigations that Cesati: was the first to
describe this fungus, under the name Sphaeria chlorospora, in
1859 from specimens of the asco stage on species of willow (Salix
triandra, S. alba) collected at Vercelli, Italy. A few years later in
1863, he and De Notaris changed the name to Sphaerella chlo-
rospora. In 1866 Auserwald used the name Sphaerella ditricha
to include this species as well as others now considered distinct on
Betula, Salix, Sorbus and Fraxinus.

In 1869 Karsten described Sphaerella canescens from Finland
and later, in 1873, named it as a variety of Venturia chlorospora,
namely var. camescens, distinguishing it by very slight differ-
ences in the spores. Aderhold (2, p. 82), however, gives it as a
synonym of Venturia chlorospora. We include it here not because
we doubt its varietal difference but because we believe that .all
of the specimens collected on Salix need to be gone over thorough-
ly to determine what if any varietal or specific differences there
are. Karsten, also, was the first to place the fungus under the

(1) Said to have differently tinted and narrower spores.
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genus, Venturia, as he issued specimens on willow (Fung.
n. Exs. No. 957) in 1870 as Venturia chlorospora. fl‘herefore
is quoted by us as the second authority for the specific name.
rsten, however, in 1873 used the name Veniuria chlorospora
‘only for this fungus but also included with it the species on
lar which is now considered distinct. ‘

inter, likewise, as early as 1876 issued specimens of the asco
oe, in de Thiimen’s exsiccati on Salix sps. under the name
wturia chlorospora with Wint. ¢n Litt. as the authority. In 1887
(72) showed that he also included other hosts v_v1th it:
Ordinarily the mature stage is cited as Vemturia chlorospora
s.) Aderh. This is because Aderhold (2) in 1897, brought
other the two stages on the willow for the first time under this
ne and limited the species to Salix as a host. So much for the
o stage.

he §arasitic stage was first called Septoglewm saliciperdum
1895 by Allescher and Tubeuf (7) but in 1902 the latter (70)
amed it Fusicladium saliciperdum, three years before this
ne was applied to it by Lind. This would make the proper
bination for this stage Fusicladium saliciperdum (All. & Tub.)
ib. Tubeuf in his article states that Dr. Merck first called his
ention to the willow disease in 1884. Rostrup (47), apparently
. first to recognize the disease in 1883, used an older name,
lied only to the scab of poplar Cladosporium ramulosum by
smazier (or by Roberge according to Rostrup and Tubeuf), to
ude both these species under the name Fusicladium ramulosum.
hold (2) used the name Fusicladium ramulosum Rostr. for
. conidial stage of the willow scab only but recognized that the
gi on the willow and poplar were distinct, calling that on the
lar Fusicladium Tremulae Fr. i

Exsiccarti

th stages have been issued in various exsiccati. Such as we
been able to find are given in the following lists.

nturia Stage:

 Sphaeria chlorospora Ces. Mspt. et herb. Rabh. Fung. Eur.
- No.48. 30 My. 1859.

~ Sphaeria chlorospora Ces. Erb. Critt. Ital. No. 296. D. 1859.
. !Sphaerella canescens Karst. Fung. Fenn. Exs. No. 895. 1869.
Velnstgria chlorospora (Ces.) Karst. Fung. Fenn. Exs. No. 957.
A 0. !

 Venturia chlorospora Wint. in litt. de Thiim. Myc.Uni. No.
560. 1876.

Venturia chlorospora (Ces.) Karst. f. canescens Karst. Rehm
Asc. No. 840. (1884, date of coll.).
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Venturia chlorospora (Ces.) Karst.
No. 5838. (My. 1891, date of coll.).

Venturia chlorospora (Ces.) Aderhold. Krieger Fung. Sax. No,

1428. 1899,

Venturia chlorospora (Ces.) Ka,rs’t:
1900.

Venturia chlorospora (Ces.)-Aderhold. Rehm Asco. No. 1340.
1900. :

Venturia chlorospora (Ces.) Aderh. Jaap Fung. Sel. Exs. No.
425. S. 1910. .

! Venturia chlorospora (Ces.) Karst. var. canescens Karst. Tranz,
et Ser. Myc. Ross. Exs. No. 122. 1911

Venturia_ chlorospora (Ces.) Karst. Petrak Fl. Boh. et Mor.
Bxe, o181 No. 782,10 11913

Venturia chlorospora (Ces.) Aderh. Syd. Mye. Germ. No. 1565.
(6 JL 1919, date of coll). -

Fusicladium Stage:

Septogleum saliciperdum All. & Tub. All. et Schn. Fung. Bav.
No. 485. 1895.

Fusicladium_saliciperdum (All. et Tub.) Lind. Krieger Fung.
Sax. No. 2090. 1909.

Fusicladium saliciperdum (All. et Tub.) Lind. Kabét et Biibak
Fung. Imp. Exs. No. 642. 10 D. 1910.

Fusicladium saliciperdum (All. et Tub.) Lind. Tranz. et Ser.
Myec. Ross. Exs. No. 146. 1911,

Fusicladium saliciperdum (All. et Tub.) Ld. Petrak Fl. Boh.
et Mor. Exs. IT, No. 925. 1914, ; s

Hosts AND DISTRIBUTION

Some of the names of the willows included here are probably
synonyms. Because of the geographical changes in Europe in
recent years, it is sometimes difficult to determine the distribu-
tion of the fungus in the countries as they exist today. Accord-
ing to the information gained we find that the Venturia and Fusi-
cladium stages, with the authority for the same, have been re-
ported as follows: j

Venturia Stage:

Salix alba: Italy (Cesati); Europe (Rostrup).

S. [alba var.] witellina: Italy (Saccardo). ;

S. aursta: Finland (Karsten); Germany (Aderhold).

S. Caprea: Denmark (Lind); Finland (Karsten); France (F.

Fautrey); Germany (Aderhold, Henkel, Krieger, Schroeder);
Moravia (Petrak).

Roum. Fung. Sel. Exs,

Sacc. Myec. Ttal. No. 486.
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b < _ cinerea: Germany (Aderhold, Schroeder); Saxony (G. Winter).
. cuspidata: Europe (Rostrup).
. fragilis: IEulrop(ie ((Ilioss;crr&g))
: an o : ‘

3 }fel%‘:;a: (fgeland (Rostrup) ; Spitzbergen and Bear Isl. (Lind).
" herbacea x polaris: Spitzbergen and Bear Isl. (Lind).
S. lanata: Iceland (Rostrup).
S. mollissima: Europe (Rostrup). ;
. polaris: Spitzbergen and Bear Isl. (Lind).
' reticulata: Spitzbergen and Bear Isl. (Lind).
. triandra: Italy (C((Eaflix)ﬁ) ;

munea: Ungarn (Re !
111);1415?;6 Bran%lenburg (H. Sydow); Finland (Karsten); Italy
(Saccardo); Waldschlucht (Rehm). :

icladium Stage: !
aliz alba: Bohemia (Kabat et Bilibdk); Denmark (Lind);

.~ Germany (Tubeuf, Lindau); Kursk, Russia (Potebnia).

. alba var. vitellina: Scotland (Alcock).

alba var. vitellina pendula: Holland (Schwarz.). Bad.

americana: Germany (Janson, Appen); Silesia (Pape). Very

susceptible. [Possibly our S. cordata.]

amygdalina: Saxony (Krieger). :

. anrita: Europe (Lind); Germany (Aderhold, Lindau).

babylonica: Germany (Tubeuf, Janson). A

Caprea: Europe (Lind); Germany (Aderhold, Lindau).

. cinerea: Burope (Lind); Germany (Aderhold, Lindau).

cuspidata: Europe (Lind); Germany (Tubeuf, Lindau).

. fragilis: Burope (Lind); Germany (Tubeuf, Lindau).

fragilis x pentandra: Denmark ngnd).

1aponica pendula: Denmark (Lind).

laurina: Bavaria (Allescher & Tubeuf).

mollissima: Denmark (Lind); Germany (Lindau).

. migricans: Germany (Tubeuf). ;

. pentandra: Germany (Tubeuf). ‘

purpurea: Germany (Appen, Janson). Not very susceptible.

vimanalis: Germany (Appen, Janson). Not very susceptible.

alix sps.: Bavaria (Tubeuf); Bohemia (Petrak); England (Nat-
trass). j
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No doubt there are other references to this fungus than those recorded
her.e! but these include all we have been able to locate in the time and
fac_nl}tles at our disposal. Those we have not been able to verify in the
original we have indicated by a star «(*¥) before the author’s name.,
Exsiccati references are not usually given.
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Aderhold, R. Litterarische Berichtigung zu dem Aufsatze iiber die
Perithecienform von Fusicladium dendriticum Wall. Ber. Bot. Ges
13: 54-55. 1895. i

Calls attention to investigations previous to his by Goethe-

- Geisenheim and Brefeld suggesting connection of Fusicladium on

apple and pear to 'Vemturia chlorospora in its broad conception,

Aderhold, R. Revision der Species Venturia chlorospora, inequalis
und ditricha autorum. Hedw. 36: 67-83. Ap. 1897.
Describes and figures both spore stages of six species of which

the one on willows is called Venturia chlorospora (Ces.) Ad. and its

conidial stage Fusicladium ramulosum Rostr. Lists hosts as:
“Conidienform in Frithjahr auf lebenden, Perithecienform in
Frghjahr ’auf todten Bldttern von Salix Caprea, aurita, cinerea und
anderen.’

Aderhold, R. Die Fusicladien unserer Obstbdume, II. Teil I.
Landw. Jahrb. 29: 541-87. 1900.
On page 550 says the name Venturia chlorospora must be used for
the Venturia on Salix sps.

Alcock, N. L. A Dieback, and Bark Disease of Willows, attacking

the young Twigs. Trans. Roy. Scott. Arb. Soc. 38: 128-30. 1924.

Gives short historical account of Venturia chlorospora; asco stage
not found so far in Great Britain. Describes effect on host (Salwx
alba var. vitellina) of Fusicladium saliciperdum and gives spore
measurements.

Alcock, N. L. Successional Disease in Plants as shown in Willow
Rods. Trans. Brit. Myc. Soc. 11: 161-7. Au. 1926.

Describes willow scab, Fusicladium saliciperdum, in its effect on
willow rods, Salix alba var. wvitellina, as found in Scotland and
mentions Physalospora gregaria, Cryptomyces maximus, Scleroderris
fuliginosa and Myxosporium scutellatum as associated fungi on
diseased willow shoots. Gives literature.

Allescher, A, Septogleum salicinum (Peck) Sace. Rab. Krypt. -

F1. 17 : 626-7. 1903.
States above fungus is distinct from Septogleum saliciperdum
All. and Tub.
Allescher, A. et Tubeuf, C. Septogleum saliciperdum All. et Tub.
All. et Schn. Fung. Bav. No. 485. 1895.
Described as a new species in this exsiccati apparently before it
was in the next reference.
Allescher, A. et. Tubeuf, C. Sepiogleum saliciperdum Allescher et
Tubeuf. Ber. Bayer. Bot. Ges. 4: 38. 1896.
Describe this species on Salix laurina from Bavaria; note that it
was issued under this name in All. et Schn. Fung. Bav. No. 485.

Anon. Review. Rev. Appl. Myc. 2: 92-4. Fe. 1923.
Reviews Dr. Marie B. Schwarz article (g.v. 60) on Dying Twigs
of Elms, Weeping Willows and Peach Trees.
Anon. Review. Rev. Appl. Myc. 4: 199. Ap. 1925.
Reviews Mrs. N. L. Alcock’s article (g. v. 4), Trans. Roy. Scott.
Arb. Soc. 38: 128-30.
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. Anon. Review. Rev.Appl. Myc. 4: 644. N. 1925.

Reviews articles by Pape (g.v.44) who reported Fusicladium
saliciperdum on willow rods, Salix americana, from Silesia where
it was extremely destructive and gave directions for control.
Pape thinks further investigation 1s needed to prove Veniuria
chlorospora the mature stage.

" eview. Rev. Appl. Myc. 6: 520. S. 1927. !
Anoil{eviIe{vvs article by Agg)en (g. v. 15) who stated that in the wet
seasons of 1925 and especially 1926, Fusicladium saliciperdum
devastated willow plantations in Germany, especially those of
Salix americana, while S. viminalis and S. purpurea were affected
to a slighter extent.

n. Review. Rev. Appl. Myc. 7:127. F. 1928, el
AnoRevieWS article by Janson (q. v. 28) on Fusicladium saliciperdum
which was bad in neighborhood of Berlin on soil deficient in potash.
Salix americana was especially susceptible while crosses (G i
viminalis with S. purpurea, S. daphnoides, S. triandra appeared to
be immune; gives method of control by nosprasen.

Anon. Review. Rev. Appl. Myec. 7:129. Mr. 1928.

Reviews article by unannounced author (g. . 78) which states
there were complaints from all parts of Germany concerning a die-
back of American willows, Salix americana, largely due to
Fusicladium saliciperdum; carried on cuttings; gives means for
control; says S. purpurea, S. triandra, S. viminalis appear to be
immune.

Appen, A. V. Weidenschorf  (Fusicladium saliciperdum). Ill.
Landw. Zeit. 47: 67-8. 4 F. 1927. . ! :
Notes very serious injury to basket willow (Salix americana) in
the flood season of 1926 and less so in 1925; describes character of
injury; S. viminalis and S. purpurea were also somewhat infected;
worst in soil rich in nitrogen; gives suggestions for control. ~Gives
references to articles on this disease by Dr. Max Wolff (No. 77),
and Drs. S. Ludwigs and M. Schmidt (No. 75). See review by
Anon. No. 12.

Auerswald, B. Sphaerella ditricha Awd. Rab. Fung. Eur. No. 943.

1866. ;

Issues it as “‘Sphaerella ditricha Awd. in litt. et Mspt."; gives
synonomy and notes differences on different hosts among Whlch are
Betula, Salix, Sorbus and Fraxinus. He makes the species to in-
clude more than is recognized today and the specimen issued with
the note being on Fraxinus excludes it from the exsiccati of Venturia

chlorospora as understood by us.

Cesati, V. Sphaeria chlorospora Ces. Mspt. et herb. Rab. Fung.

Eur. 1, No. 48. My. 1859. Wil ;
Describes and figuires the asco stage on leaves of Salix triandra

and S. alba from Vercelli, Italy.

Cesati, V. Sphaeria chlorospora Ces. Erb. Critt. Ital. No. 296.

D. 1859. - .
Issued specimens of the above; said to be on Salix alba and S.

triandra from Vercelli, [taly.
Cesati, V. et De Notaris, G. Schema di.classificazione degli Sfer-

iacei Italici Aschigeri. Comm. Soc. Critt. Ital. 1¢: 237. Ja. 1863.
Place Sphaeria chlorospora Ces. under the genus Sphaerella.
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Clinton, G. P. A New Disease of Willows appears in Connecticut,
U. S. Pl. Dis. Rep. 11: 87. Au. 1927 :

Reports trouble caused by Fusicladium saliciperdum and the

editor adds note.
America.

Clinton, G. P. Willow Scab (Fusicladium saliciperdum). U. S,
Pl. Dis. Rep. 12: 82. 15 Au. 19287 ¢
Reports above from Conn., N. Y., Mass., N. H. and Me.; found
on six species of willows in nine towns in northwestern Conn. ;
defoliated all trees of S. alba var. vitellina at N orfolk, Conn., except
the sprayed.

This is the first report of the disease in North

.

Clinton, G. P. and McCormick, F. A. Fusicladium saliciperdum
(Leaf Rot) on Willow. U. S. Pl. Dis. Rep. 12: 54-5. 15 J1. 19928,
Report this new American disease on willows from Conn., Mass.,
N. H,, N. Y. in the United States and from Nova Scotia and New
Brunswick in Canada; list hosts as Salix nigra, S. alba var. vitelling,
S. cordata and possibly S. sericea; obtained culture of fungus and
proved by inoculation experiments its parasitic nature; got results
from four treatments with Bordeaux mixture and lime-sulphur.
Dearness, J. The Fungi of the Arctic Coast of America West of the
IOgth Meridian. Rept. Can. Arc. Exp. 1913-18, 4C: 12C. Je.
1923.

Lists Venturia chlorospora as reported on Salix arctica from
Ellesmere Island.

De Notaris, G. 97. Sphaereila chlorospora.  Sfer. Ital. 12: 86-7,
Tav. 97. 1863.

Gives synonomy, describes and figures fungus under above name.
No setae shown on perithecia. ;

Ellis, J. B. and Everhart, B. M. Venturia chlorospora (Ces.). N. A.
Pyrenomycetes: 138. 1892,
Give synonyms, exsiccati, scientific description of above and
list on Salix herbacea and S. glauca from Greenland.

Farlow, W. G. and Seymour, A. B. Venturia chlorospora (Ces.)
Karst. Host Index Fungi U. S.: 131-2. 1888,
List on Salix glauca and S. herbacea. (The revised Index will
give hosts as Salix arctica, S. arctica var. Brownes, S. glauca, S.
grenlandica, S. herbacea and S. reticulata).

Henkel, A. Neues und Bemerkenswertes der Pilzflora Thiiringens.
Ann. Myc. 21: 146. 28 F. 1923.

Lists Venturia chlorospora on old leaves of Salix Caprea from
Thiiringia, Germany.

Janson, A. TUeber den Schorf und andere Korbweidenschadlinge.
Nachr. i1, Schidl. 2, 3: 161-4. Au. 1927.

Notes injury to basket willows in Germany, especially on ground
poor in potash,by Fusicladium saliciperdum during warm wet weath-
er of 1927; describes character of injury to the growing rods and
contrasts with frost and hail injury; reports injury in past on Salix
bab(i)lonica and other ornamental willows but especially bad now
on American willow used for basket work while crosses of .S.
viminalis with purple Caspian and almond willows were less
susceptible; thinks cutting rods in April rather than in winter may
lessen the disease; gives methods of control by clean culture,
spraying, etc. Also see review by Anon. no. 13.

Karsten, P. A. Sphaerella canescens Karst. Karst. Fung. Fenn.
Exs. No. 895. 1869. § 3

Gives description of above and lists on Salix acutifolia.

t ¥y e Siin A | Ca e O
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Karsten, P. A, Venturia chlorospora (Ces.).Fung. Fenn. Exs. No.

R TR70: ;
95{ssues above on Salix from Finland. {
Karsten, P. A.  Venturia chlorospora (Ces.) Karst. Mye. Fenn. 2:
189. 1873. : . s
i , gives synonyms and lists on Sali 1
S EZig;b:r?da?’gZZs rgmzlus; describes as variety canescens ‘(Sph'aeg—
ella canescens Karst.) on Salix acutifolia which differs in slight
. spore characters (p. 190).

Lind, J. Uber einigg neue und bekannte Pilze.
27- . 1905. - :
42']7)?5%‘ing}1?s}]1?es (pp- 429-31) between the two species of Fusiclad-
jum on Salix and Populus, giving thplr correct names as
Fusicladium saliciperdum (All._& TPub.) #Lindand F. flat_hosun;
(Lib.) Lind (F. Tremulae), with the proper names forlt eXda,s?1
stages as Venturia chlorospora (Ces.) Ad. and V. Tremucae erS.
and lists F. saliciperdum on Salix alba, S. aurita, S. I%prea, :
~ cinerea, S. cuspidata, S. fragilis and S. mollissima. oes no
separate Napicladium from Fusicladium as a distinct genus.

1 ic Ld i (Mi h-East
Lind, J. Systematic List of Fungi (Micromycetes) from Nort b
- LlagéegllandB.r Danmark-Eksped. til Groenl. Nord. 1906-08, 3:
. 1910. T e
15iists gVentuM'a chlorospora (Ces.) Karst. on Salix arctica from
‘Greenland. Thisis a separate from Medd. om Gr¢nl. XLIII.

sind, i i i i h America.
Lind, J. Fungi (Micromycetes) collected in Arctic Nort X
Lllgeé)rint fromg ng. Selsk. Skrifter, [ Math.-Nat, Klasse 1909°: 7, 17.

10. } - :
19Lis‘ts above fungus on Salix arctica var. Brownei and S. reticulata

from Greenland.

Ann. Myec. 3:

& 1 ja chlorospora (Ces.) Karsten. Danish Fungi
- Lli?ld&{{:‘rb. 9%2 Kf)ﬁ%glz 62102.0 p3071. Fusicladium  saliciperdum
(All. & Tub.). Ibid.: 520. 1913.

i j iciperdum on Salix
Lists V. chlorospora on Salix Caprea and F. saliciper Sa
alba, S. fragilis x pentandra, S. japonwica pendula, S. mollissima

and gives references to collectors and literature.

i ) i 1. Dep. f.
Lind, J. The Micromycetes of Svalbard. Det. Kong
Hand. Sj¢f. Ind. Hiandv. og Fisk. 1928:21. 1928. s
Lists Venturia chlorospora on Salix herbacea, S. herbacea x polarts,
S. polaris, S. reticutata from Spitzbergen and Bear Island.

i . nturia Ces. et de Not. Engler u. Prantl Nat.
"‘%ﬁiﬁa. ?1: S Septogleeum Sace. [bid. 11** 407-8. 1900.
Describes genus Venturia and includes several species ;m er
Venturia chlorospora (Ces.) Karst.; describes genus Sepé;og ceum
and states that Septogleum saliciperdum Allesch. et Tub. causes
serious injury to Salix laurina in South Bavaria. .
Lindau, G. Fusicladium saliciperdum (All. et Tub.). Rab. Krypt. FL.
s . 16 My. 1907. § ;
’ Iggsé;crib}es, gives synonomy and lists above on Sallezz}btz_, D,
aurita, S. Caprea, S. cinerea, S. cuspidata, S. fragilis, S. mo zs;:ima,
in Denmark on the authority of Rostrup. Gives Ventgmgz zh ‘ﬁg
spora as asco stage. States Rostrup wrongly included bo 2
species on Salix and Populus under F. ramulosum, the proper nam
for the latter. : o
Lindau, G. F. saliciperdum (All. et Tub.) Lind (Septog.lwum s&l)»gg-
perdu’m All et Tub.). Sorauer Handb. Pflanzenkr. 2: 4144. .
Lists above on Salix sps. as conidial stage of Venturia chlorospora.
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Martin, G. H. Fusicladium saliciperdum (All. & Tub.) Lind. T. 8.
Pl. Dis. Rep. Suppl. 42: 341. 15 S. 1925.
Merely gives reference to Alcock’s paper no. 4.

Miiller, P. E. Bot. Centralb. 15: 151-2. 1883.
Reviews briefly Rostrup’s article (g.v.47) on Fusicladium
ramulo [r] wm which occurs as a parasite on species of willow and
poplar, giving description of injury and character of fungus.

Nattrass, R. M. Economic Mycology. Ann. Rep. Agr. Hort. Res.
Sta. Uni. Bristol 1927: 209, 211, 212. 1927?
Notes presence of Fusicladium saliciperdum on willow at Long
Ashton; cultures were obtained. Worked with this fungus and
Physalospora Miyabeana in relation to willow disease.

Natirass, R. M. The Physalospora Disease of the Basket Willow.,
Trans. Brit. Myc. Soc. 13: 286-306. 26 O. 1928.

Describes P. Miyabeana and its attack on Salix alba vars. vitellina
and cardinalis and S. americana; gives culture characteristics and
successful inoculation experiments; compares with Physalospora
gregaria Sacc. and P. Salicis Fuckel and notes relationship to
Glomerella cingulata (Stonem.) Spauld. & v. Schr.; credits it rather
than Fusicladium saliciperdum as primarily responsible for the
disease of basket willows in England.

Pape, H. Der Pilz Fusicladium saliciperdum (All. et Tub.) Lind
als Korbweidenschidling. Deutsche Obst- und Gemiisebau-
Zeitung T1: 326-29. 12 Je. 1925.

Gives a short historical account and comprehensive description
of the macroscopic appearance of diseased specimens sent him in
February, 1925, from Brieg in Schlesien, where much injury had
been caused to basket willows, especially Salix americana; notes
appearance of disease similar to frost injury for which it may be
mistaken; disease worst in very wet years and in situations with
abundant nitrogenous matter in the soil; indicates control by clean
culture, spraying and cutting rods in late spring rather than in
winter or fall; holds above fungus fully responsible for the disease
but questions whether connection with Venturia stage has been
fully proven as yet. See also review by Anon. No. 11.

Petrak, F. Beitrige zur Pilzflora von Sternberg in M#hren. Ann.
Myec. 25: 344-88. 1927. :
Lists Fusicladium saliciperdum (All. et Tub.) Lind, page 384, on
living leaves and tips of twigs of Salix sp. on the banks of streams
in low ground. T

Potebnia, A. Beitriige zur Micromycetenflora Mittel-Russlands.
Ann. Myec. 8: 42-93. 1910.
States on page 90 that Fusicladium saliciperdum (All. et Tub.)
Lind on Salix alba at Kursk, Russia, badly injured the leaves in
June, 1909. ; .

Rostrup, B. Fusicladium ramulosum. Fortsatte, Underségelser over
Snyltesvampes Angreb paa Skovtraerne. [Separate from Miiller’s
Tidsskr. f. Skovbrug 6: 199-300. 1883.]

Treats on pages 294#6 of above fungus which he recognizes as a
parasite; pictures spores and gives measurements; gives reference
to Cladosporium ramulosum on Populus alba and credits Roberge
rather than Desmazier as the authority as given by Saccardo and
others, but uses Fusicladium ramulosum as proper name and in-
cludes as hosts Populus alba, P. canescens, P. tremula, Salix alba,
S. fragilis and S. cuspidata, thus not distinguishing the two species
as now recognized. See also review by Miiller, No. 41.
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: Rostrup, E. Fungi Greenlandiae. Separate from Medd. om Grénl.

: 556, 1888 :
3‘I§i5£s Venturia chlorospora (Ces.) Karst. on Salix herbacea and

S. glauca from Greenland.

Rostrup, E. Ost-Grgnlands Svampe. Separate from Medd. om

.18:22. 1894, ‘ .
Grﬁlslts Venturia chlorospora (Ces.) Karst. on Salix grenlandica

from Bast Greenland.

Rostrup, E. Pileskurv. Venturia chlorospora (Ces.) Aderh. Rost-

's Plantepatologi: 464. 1902. L A .
1‘U‘?I[)—Iz,s, n%r;eegn abc%ve and lists on Salix alba, S. fragilis, S. cuspi-

data and S. mollissima.

Rostrup, E. Islands Svampe. Separate from Bot. Tidsskr, 25: 303.

19?2&5 Salix herbacea, S. lanata, S. glauca, from Iceland, as hosts of

Venturia chlorospora.

trup, E. Fungi collected by H. G. Simmons on the 2d Norwegian
E%sz)larp’Expedition, 1898-1902. Rept. Sec. Nor. Arct. Exp. Fram,
1898-1902, No. 9: 7. 1906. ! 5 ;
lgiis‘bs Venturia chlorospora on Salix arctica from E. Bedford, Pim
Island, Hayes Sound.

Sacecardo, P. A. Venturia chlorospora (Ces.) Karst. Fungi Ital. No.

349. S. 1878. S nk
Pictures perithecia, asci and ascospores on Salix vitellina from

Italy.

Saccardo,P. A. Venturia chlorospora (Ces.) Karst. Sacc. Syll. Fung.
1: 586-%. Venturia inaequalis (Cooke) Wint. [bid.: 587-8. 1882.
Describes ' Venturia chlorospora and lists the hosts as Quercus,
Salix, Pyrus, Prunus, Sorbus and Crataegus, but follows with short
description of vars. of which var. Salicis vitelline is one. Describes
as distinct Venturia inequalis (Cooke) Wint. and lists as hosts
Pyrus Aria, P. communis, P. Malus but not Crataegus, Galix,
Fraxinus, etc.

Saccardo, P. A. Venturia chlorospora (Ces.) Karst. var. canescens
Karst. Sacc. Syll. Fung. 9: 687-8. 1891. Venturia macrospora
Rostr. Ibid. 11:306. 1895. ; A

States variety differs from V. chlorospora by @1fferently't1nted
and narrower spores; reported on Salix acutifolia from Finland.
Describes V. macrospora on S. grenlandica from Greenland. It has
much wider and longer asci and ascospores than V. chlorospora.

Saccardo, P. A. et Sydow, P. Septogelum saliciperdum Allesch. et
Tubeuf. Sacc. Syll. Fung. 14: 1031. 1899. :
Describes and lists host as Salix laurina from Bavaria.

Saccardo, P. A. et Traverso, J. B. Venturia chlorospora (Ces.)
Karst. Sacc. Syll. Fung. 20: 1123. 1911.
Give reference to illustrations of above fungus.

Saccardo, P. A. et Trotter, A. Fusicladium saliciperda (All. et Tub.)
J. Lind. Sacc. Syll. Fung. 22: 1376. 1913.
Give Venturia chlorospora (Ces.) Karst. as asco stage of above
and Septogleum saliciperdum as synonym. Notice spelling of
saliciperdum.
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Schroeter, J. Venturia chlorospora Cesati). Krypt. FI. hl. 32.
351-2. 1894. “ ) * A
Describes genus and species. In the latter includes as hostg
Crataegus, Apple and Pear (now considered as distinct from that oy
Salix) with Salix Caprea and S. cinerea, from Germany.

Schwarz, Marie Beatrice. Das Zweigsterben der Ulmen, Trauer.
weiden und Pfirsichbdume. Meéd. Phytopath. Lab. Willie Com.
melin Scholten, Baarn, V:1-73. D. 1922.

Discusses on pages 33-49 “‘Das Triebsterben und der Rindenbrang
der Trauerweide’ caused by Fusicladium saliciperdum (All. et Tub.)
Tub. on Salix alba var. vitellina pendula in Holland. Describes in
detail effect on host and names saprophytes and parasites that
follow on the weakened willows. Failed to get cultures and made
no inoculations and not sure about the so-called asco stage.

Stevens, F. L. Fusicladium saliciperdum (All. & Tub.) Lind. The
Fungi which cause Plant Dis.: 606. 1913.
Lists above as stage of Venturia chlorospora on Salix.

Stle&zeglson, J. A. Foreign Plant Diseases. U. S. Dept. Agr.: 163.

-

Under Salix gives Fusicladium saliciperdum as a disease attacking
S. alba, S. aurita, S. Caprea, S. cinerea, S. cuspidata, S. fragilis,
S. mollissima, S. nigricans, S. pentandra; reported from Scotland,
Russia, Denmark, Holland and Germany with Venturia chlorospora
as perfect stage.

Sydow, P. Venturia chlorospora (Ces.) Karst. Sacc. Syll. Fung.
13: 1078-1102. 1898. Venturia chlorospora (Ces.) Karst. var.
canescens Karst. Ibid. Venturia inequalis (Cke.) Wint. Ibid.
“ Venturia macrospora Rostr. Ibid. Septogleum saliciperdum Allesch.
et Tub. Ibid.

Gives following willows as hosts of Venturia chlorospora, Salix sp.,
S. Caprea, S. cinerea, S. glauca, S. herbacea; for var. canescens gives
S. acutifolia; for Venturia inequalis gives Salix sp.; for V. macros-
lpora. gives S. gremlandica; for Septogleum saliciperdum gives S.
aurina.

Sydow, P. Pilze. Just’s Bot. Jahr. 87, I: 159. 1912. ;
Notes Krieger, Fung. Sax. No. 2090, issued specimens of Fusicla-
dium saliciperdum in 1909.

Sydow, P. Pilze. Just’s Bot. Jahr. 38, I: 147. 1913.
Notgs Jaapissued Venturia chlorospora, No. 425 in Fung. Sel. Exs.
in 1910. ] :

Sydow, P. Pilze. Just’s Bot. Jahr. 38, I: 148. 1913.
Notes that Fusicladium saliciperdum was issued as No. 642 of
Kabdt et Bubdk’s Fung. Imp. Exs. in 1910. /

Sydow, P. Pilze. Just's Bot. Jahr. 89, I: 206, 1913.

Notes Tranzschel and Serebrianikow issued Venturia chlorospora
(Ces.) Karst. var. camescens Karst, No. 122, and Fusicladium
ialiiiperdum (All. et Tub.) Lind, No. 146, in Myc. Ross. Exs. in

911. »

Sydow, P. Pilze. Just’s Bot. Jahr. 41, I: 200. 1919.
Notes Petrak issued specimens of Venturia chlorospora, Fl. Boh.
et Mor. Exs. I, 1, No. 782, in 1913.

Sydow, P. Pilze. Just’s Bot. Jahr. 42, I: 175. 1921.
Notes Petrak issued Fusicladium saliciperdum, Fl. Boh. et Mor.
Exs. IT, 1, No. 925, in 1914, ] !
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~ Tybeuf, C. Das Triebsterben der Weiden. Arb. Biol. Abth. Land. u.

iserl. Gesundh. 2: 567-70. 1902, S
Foéi;?és%gzs:hl?w disease was first called to his attention in 1_1884
by Dr. Merck; gives description of the injury and dlscussesd simi ar-
ity to frost injury which Frank thought the fungus followeh., cop1e?
or}i7gina1 description of Septogleum saliciperdum; discusses 1 f}stonca.
relationship to similar fungus on poplars and notes their di erent;es
and the right of the poplar fungus to the name Fusicladium m’rrnubo:
sum; renames the willow fungus Fusicladium saliciperdum Tub.;

: - pictures spores of both species, the injured tips of willow twigs,

cross section of a conidial sorus on Sal'l‘lx pentand(a;

‘ ?espgvgé gs ?abylonica and “other willows’’ as hosts; gives Ludwigs

4T ehrbuch der niederen Kryptogamen' as reference for serious
outbreak on willows in Burgundy reported by Vuillemin.

Winter, G. Venturia chlorospora Wint. ¢n litt. de Thiim. Myec. Uni-
1R T6. y
N%Sggr above name issues specimens collected in Saxony on
Salix cinerea in 1874; gives Sphaeria chlorospora Ces. and Sphae-
rella chlorospora Ces. et De Not. as synonyms.

Winter, G. Venturia chlorospora (Cesati). Rab. Krypt. FL 1%
436, 1887. : gl S
- Gi onomy, exsiccati, specific description a_nd hosts bu
aggle‘;eé"vis&nRehmythat under above name should be included what
" are now considered distinct species on Salix, Sorbus, Fraxinus,
- Pyrus, Ulmus, etc. .
*Fabrici i b ! hresb’
 #Fabricius, L. Krankheiten der Nutzholzer. Hollrung’s Ja
; F?\lf)euer. Leist. Geb. Pflanzenkr. 5: 279-302. 1904 or 2?7 !
According to Lind (No. 35, p. 520, 562) Fabricius treats o
Fusicladium saliciperdum in this article on page 281.

- *Ludwigs. Lehrbuck der niederen Kryptogamen.
e Acgcording to Tubeuf (No. 70, p. 570) Ludwigs gives reference to
2 serious outbreak on willow in Burgundy reported by Vuillemin.

f

. *Ludwigs u. Schmidt, M. Biol. Reichs. Land-Forstw., Flugblatt No.
81

According to Appen (No. 15, p. 67) they state Fusiclaflium
saliciperdum injures willow trees.

, *Salmon, E. S. Rept. S. E. Agr. Coll,, Wye, Economic Mye. 1907:

177
Given here on authority of Mrs. Allcock (¢g. s. No. 5), but we
have been unable to verify from reference given by her.

*Wolff, M. Abt. Pflanzenkr. Kais. Wilh. Inst. Landw. Bromb.,

i ] ]
Fllj\gc:téﬁ%irlfgoto Appen (No. 15, p. 67) Wolff states that Fusicladium

saliciperdum injures willow trees. 4
! - S ide
*Undet. Author. Abbauerscheinungen bei der amerikanischen Weide.
Der Deutsche Korbweidenziichter 1927: 75-76. 1927.
See Review given under Anon. No. 14.



PLATE IX.

a. Salix alba; no disease.

C Salix sp.; little disease. d. S. alba var. vitellina; mod. disease,

WILLOWS WITH LITTLE OR NO DISEASED FOLIAGE.



T PLATE XI.

b. Salix alba var. vitelling.
Street trees, Norfolk.

a. Salix alba var. vitellina. b. Pasture tree, Stewiacke.

Lawn trees, Norfolk.

Street tree, Weymouth.

c. Salix cordata. d. Salix alba var. vitellina.
Bushes in swamp, Goshen. Trees along stream, Norfolk. . :
€. Lighthouse Road, Digby.

d. Margaree, C. Breton.

DISEASED WILLOWS (a, Photo, 1927; b-d, 1928) FROM CONN. DISEASED Salix alba var. vilellina FROM NOVA SCOTIA.

(a, ¢, Photos, 1927; b, d, 1928.)



PEATE XIIIL.

RILATEEOET.

a. New Haven, P, Edw. Isl. b. Moncton, N. Brunswick.

a.  Salix alba var. vitellina, natural infection.

¢. Harrington, Me. Al

Salisbury Cove, Me.

DISEASED Salix alba var. vitellina FROM CANADA AND MAINE, 1928.

b. Salix cordata, artificially infected.
WILLOW LEAVES AND TWIGS SHOWING INJURY.



PLATE XIV.

4.  Spr
pray apparatus. b. Spraying top of tree.

a. Characteristic fruiting pustules on veins.

be (@ultiire.

c. Sprayed tree.

d. Check, unsprayed tree.
SPRAYING EXPERIMENTS AT NORFOLK, CONN., 1928,

c. Fruiting pustule. d. Spores.
DETAILS OF, Fusicladium saliciperdum, SCAB FUNGUS.
(a, slightly; ¢, d, highly magnified).
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Inset, experimental plot. Main photo, details of one infection.

ARTIFICIAL INFECTION OF BASKET WILLOWS AT MT. CARMEL.
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A flixing tags. The use of wire or any metal in affixing tags to
feed packages is prohibited by law.

Registration. and registration fee. The law requires an annual
registration of all concentrated feeds sold or offered for sale in
this State. Registrations are to be made with the Connecticut
Agricultural Experiment Station and beginning January 1st, 1928,
the registration period is for the duration of the calendar year.
The registration fee is fifteen dollars ($15.00), for each brand,
a distinct brand name or a distinct analysis constituting a distinct
brand. - :

Duties of manufacturers, jobbers _and dealers. All concentrated
commercial feeding stuffs must be registered annually on January
Ist, or before they are offered for sale.

Manufacturers, jobbers or individuals shipping feeds into Con-
necticut will be expected to register their brands and pay the
necessary fees thereon. Connecticut dealers should assure them-
selves that the brands they handle are properly registered and
labelled. In case the manufacturer or jobber outside the State
neglects or refuses to register, the dealer who handles such feeds
will be held responsible for such registrations, registration fees
and other legal requirements.

Dealers within the State who mix their own brands are responsi-
ble for the registration and proper labelling thereof.

Cottonseed meal. Cottonseed meal sold as a fertilizer is required
to be registered under the terms of the fertilizer law; if sold also
as a feeding stuff it is required also to be registered under the
provisions of the feed law; if sold exclusively for one or the other
of these purposes, it may be registered only under that law which
applies.

Expranarion or TeErMs USED IN AN ANALYSIS OF
; Frepineg Sturr.

In registering feeding stuffs the law requires that the minimum
percentages of crude protein and crude fat, and the maximum
percentage of crude fiber, shall be given; that is, the registrant
must guarantee that the feeds registered will contain not less than
the stated percentages of crude protein and of crude fat and ot
more than the stated percentage of crude fiber.

The term crude protein denotes those nutrients which contain
~ nitrogen, and is obtained by multiplying the percentage of total
nitrogen in the feed by the factor 6.25.

The term crude fat denotes those substances which are soluble
in ether and includes, besides fat, such non-fatty materials as
chlorophyll and coloring matter.

The term crude fiber denotes the coarse, woody tissues char-
acteristic of all forms of roughage and which are present in the
outer coats of cereal and other fodder grains.
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3 i requires only a statement of the three nutrients
::‘us‘y gggnte}(lf i?owobjgction is taken to more cpmplete statemgnts (;’f'
E mposition, but such further statements, 1ﬁ given, must efco
?gct Thus, tags sometimes bear guaranties for nitrogen-free-
R ! hydrates. ;

IEXtTr?lgt t?enr?nfO;itcraol;gt;z-fiee—extmct denotes those nutrients of.thg
starch and the sugar types. This group is never dit’?g;ns?;n
 directly but is obtained by subtracting from 100 per cen b
f the percentages of moisture, ash, crude protein, crude

de fat. )
5 an%}(;éu teerm carbohydrates denotes the combined percentages of

~ crude fiber and nitrogen-free-extract.

REGISTRATIONS.

(Late Registrations for the period 1926-27.)
. To the brands registered for 1926-27 in our last report should
e added:

Beacon Broiler Feed

Chapin & Company, Chicago, Il
; Ajax Horse Feed
; Centaur Feed
f_'*'Hennepin Mill Company, Minneapolis, Minn.
4 Ben Hur Pure Hafld W}I;eat Real ‘I?V%g e

Hur Hard Wheat Bran an eat Scr :
g:ﬁ HE; Hzl;d Wheat Standard Middlings and Wheat Screenings
Ben Hur Hard Wheat Flour Middlings and Wheat Screenings
Ben Hur Fancy Mixed Feed

N. E. By-Products Corp., Lawrence, Mass.
3 Sterilized Feeding Bone Flour

. Ralston Purina Company, St. Louis, Missouri.

Blue Checker Cow Chow
Purina Lamb Chow
Purina Sheep Fatena Cubes

- St. Albans Grain Company, St. Albans, Vi.
Hygrade Sweetened Milk Ration

Syracuse Milling Company, Syracuse, N. Y
Syragold Laying Mash with Buttermilk

(For the period Jamuary 1st, 1928 to December 31st, 1928)

One hundred and seventy-three firms and individuals have
~ registered 828 brands of feeding stuffs. = As required by Statute
- these registrations are listed as follows:

C. L. Adams Co., Woodbury, Conn.
Claco
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Advance Milling Company, 309 South La Salle St., Chicago, Ill.
Advance Hominy Feed

E. T. Allen Company, Atianta, Ga.
Atlas-Standard Cotton Seed Meal

American Agricultural Chemical Company, N ew Haven Sales Dept., New
Haven, Conn.
“Protox Meat and Bone Scrap’’
““Capital Meat and Bone Scrap”’

American Linseed Company, 297 Fourth Ave., New York City.
Alinco Old Process Linseed Meal
Old Process Flaxseed Screenings-Oil Feed

American Maize-Products Co., 41 East 42d St., New York City.
Cream of Corn Gluten Feed

American Milling Co., Peoria, Iil.

Amco Chick Grains

Amco Corn Feed Meal

Amco Egg Mash

Amco Egg Mash with Dried Buttermilk
Amco Horse Feed

Amco Intermediate Scratch Grains
Amco June Pasture Alfalfa & Molasses
Ameco Scratch Grains (No. 1 Formula)
Amco Scratch Grains (No. 2 Formula)
Amco 129, Fitting Ration

Amco 209, Batch Mix

Amco 249, Batch Mix

Amco 209, National Dairy Ration
Amco 24% Dairy Ration (Flexible Formula)
Amco 249 Universal Dairy Ration

Arcady Farms Mig. Co.,, 223 W. Jackson Blvd., Chicago, Iil.
Advanced Registry Dairy Feed
Arcady Besbet Laying Mash
Arcady Scratch Grains
Arco 249, Dairy Ration
Milkers Ready Ration
Peerless Milk Ration
Producer’s 209, Ready Ration
Sweet 16 Dairy Feed )
Wonder Dairy Ration
Wonder Horse & Mule Feed

Archer-Danieis Midiand Co., Minneapolis, Minn.
Pure Old Process Linseed Meal 329,
Pyre Old Process Linseed Meal 349

Atian Mfg. Co., 142 Logan Ave., Jersey City, N. J.
Diamond Pick Meat and Bone Scrap

Atlantic Coast Fisheries Corporation of N. Y., Groton, Conn.
lKAtCOI’

E. W. Bailey & Co., Montpelier, Vt.
Capital Dairy Ration
Favorite Dairy Ration
Pennant Brand Stock Feed

REGISTRATION

ay State Milling Co., Winona, Minn.

i Diamond G Pure Hard Wheat Reddog
%iﬁggﬁ F;;rcr; r]E’ure Hard Vgheat Mixed Wheat Feed

i P Hard Wheat Bran : N
%Eggﬁ Pﬁ;g Hard Wheat FlaincySWhme. Flour Middlings

i Middlings and Rye Screenings :
%ﬁggﬁ gtiida;d I}Ia%rd Wheat Middlings and Wheat Screenings

‘ Beach Soap Company, Lawrence, Mass.

Beach’s Star Brand Beef Scraps

eacon Miiling Co., Inc., Cayuga, N. Y.

Auburn Dairy Feed
Auburn Scratch Feed
Beacon Broiler Feed
Beacon Calf Meal
Beacon Chick Feed
Beacon Dairy Ration
Beacon Developer Feed
Beacon Duck Breeders Mash
Beacon Duck Fattener
Beacon Duck Growing Mash
Beacon Duck Starter :
Beacon Egg Mash with Buttermilk
- Beacon Fleshing Mash with Buttermilk
Beacon Growing Mash
Beacon Hog Feed
Beacon Horse Feed
Beacon Laying Mash
~ Beacon Scratch Grains i
Beacon Special Scratch Grains
- Beacon Starting Mash
- Beacon Sweet 24
Beacon “20”’ A
Beacon Turkey Growing Feed
Cayuga Growing Mash 3
Cayuga Laying Mash with Buttermilk
Cayuga Stock Feed
Chariot Chick Feed
Chariot Developer Feed
Chariot Horse Feed

elle Isie Creamery Company, Detroit, Michigan.
“Belle Isle Brand”

W. Beers, Hamden, Conn.

Beers’ Laying Mash
Beers’ Scratch Feed

tchford Calf Meal Company, Waukegan, Iil.
Blatchford’s Calf Meal

Blatchford’s Chick Mash with Buttermilk
os D. Bridgés’ Sons, Inc., Hazardviile, Conn.
Success Dairy Ration

he Bristol Grain & Supply Co., Bristol, Conn.

Bristol Laying Mash
Bristol Scratch Feed
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F. W. Brode Corp., Memphis, Tenn.
Owl Brand 3869, Prime Cotton Seed Meal
Owl Brand 419, Prime Cotton Seed Meal
Owl Brand 439, Prime Cotton Seed Meal

C. Buckingham & Co., Inc., Southport, Conn.
C. B. Dairy Feed i
C. B. Growing Mash
G eBENash

C. E. Buell, Inc., Boston, Mass.
“Buell-Boston” Dried Skim Milk

C. W. Burckhalter, Inc., 233 Broadway, New York City
Burck Brand Powdered Skim Milk

C. W. Campbell Co., Stonington, Conn.

Campbell Horse Feed

Egg-O Dry Mash

Egg-O Scratch
No-Botheration Dairy Ration
Provender

The Canada Linseed Oil Mills, Limited, Montreal, Canada
““Maple Leaf” ]

Chapin & Company, Chicago, Ili.
Ajax Dairy Ration 169,
Ajax Dairy Ration 20 %
Ajax Dairy Ration 249,
Ajax Horse Feed
Centaur Fitting Ration
Chapin Kernels Egg Mash
Chapin Grow All
Chapin Kernels Lay All
Chapin Kernels Start All
Green Diamond Brand Cottonseed Meal
Unicorn Chick Starter
Unicorn Coarse Chick
Unicorn Dairy Ration
Unicorn Egg Mash with Buttermilk
Unicorn Fine Chick
Unicorn Growing Mash with Buttermilk
Unicorn Horse Feed
Unicorn Pig Meal
Unicorn Scratch Feed

Clinton Corn Syrup Refining Company, Clinton, Iowa.
Clinton Corn Gluten Feed

The Coles Company, Middletown, Conn.
Fortune Egg Mash with Dried Buttermilk
Fortune Growing Feed
Fortune Scratch Feed
Fortune Stock Feed
Fortune 209, Molasses Dairy Feed
Fortune 249, Molasses Dairy Feed

Collis Products Company, Clinton, Iowa
Collis Process Pure Dried Buttermilk
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The G. E. Conkey Co., Cleveland, Ohio
Conkey’s All Grain Horse and Mule Feed (with Molasses)
Conkey’s Chick Grains
Conkey’s Diamond Horse Feed
Conkey’s Fattening Mash without Buttermilk
Conkey’s Growing Grains
Conkey’s (The Original) Growing Mash with Buttermilk
Conkey’s Gecco Chick Grains
Conkey’s Gecco Egg Mash
Conkey’s Gecco Growing Graing
Conkey’s Geccofat with Buttermilk and Y-O Cod Liver Oil, Yeast,
Soy-bean Oil Meal, Wheat Middlings
Conkey’s Gecco Growing Mash
Conkey’s Gecco Scratch Graing
Conkey’s Gecco 20% Dairy Ration
Conkey’s Horse Feed with Alfalfa and Molasses
Conkey’s (The Original) Laying Mash with Buttermilk
Conkey’s Scratch Grains
Conkey’s (The Original) Starting Feed with Buttermilk
Red Seal Scratch Grains
Red Seal 169, Dairy Ration
Superior Scratch
Conkey’s 249, Dairy Ration

The Conn. Fat Rendering & Fertilizer Corp., West Haven, Conn.
Conn. Fat Rend. & Fertz. Corp. Meat and Bone

Consolidated Rendering Company, Boston, Mass.

Corenco Bone Meal, An All Animal Feed For Cattle, Hogs and
Poultry

Copeland Flour Mills Limited, Midland, Ontario, Canada

Dandy Bran
Dandy Shorts

Corn Products Refining Company, 17 Battery Place, New York City
Buffalo Corn Gluten Feed
Co-Pro-Co Horse and Mule Feed
Diamond Corn Gluten Meal

C. A. Cowles, Plantsville, Conn.
C. A. Blue Seal Laying Mash
Cowles Dairy Ration
Cowles Scratch Feed

Chas. M. Cox Co., Boston, Mass.
Lakewoods Wheat Bran i

Crosby Milling Company, Brattleboro, Vt.
Crosby’s Balanced Ration
Crosby’s Egg Mash
Crosby’s Mixed Feed
Crosby’s Ready Ration
Crosby’s Scratch Feed
Crosby’s Stock Feed
Crosby’s 229 Dairy Feed
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R. G. Davis & Sons, New Haven, Conn.
Basic Dairy Ration
Davis Horse Feed
Davis Scratch Feed
Dayvis Stock Feed
209% Open Formula Dairy Ration

Decatur Milling Company, Decatur, Til.
Homco Brand Hominy Feed

Delaware Mills, Inc., Deposit, N. Y.
Delaware Chick Grains
Delaware Chick Starting Mash (With Dried Buttermilk)
Delaware Dairy Feed
Delaware Growing Mash (with Dried Buttermilk)
Delaware Laying Mash (with Dried Buttermilk)
Delaware Scratch Grains
Delaware Stock Feed
Delco 209, Dairy Feed
Indian Laying Mash (with Dried Buttermilk)
Indian Scratch Grains

The Denver Alfalfa Milling & Products Co., Lamar, Colorado
Alfalfa Meal

The Devon Coal & Ice Company, Devon, Conn.
Devon Dairy Ration
Devon Laying Mash
Devon Sweet Stock Feed

The Dewey Bros. Co., Blanchester, Ohio
Corn Distillers Dried Grains

The Dominion Flour Miils, Limited, Montreal, Canada

Wheat Bran
‘Wheat Shorts

Dry Miik Company, 15 Park Row, New York City
Chikora

Duluth-Superior Miiling Co., Duiuth, Minn.

Duluth Imperial Wheat Bran
Boston Mixed Feed

Eastern Grain Co., Bridgewater, Mass.
Dried Skim Milk Powder

East Coast Trading Company, Baltimore, Md.
E-C Pure Fish Meal

Eastern States Farmers’ Exchange, 33 Lyman St., Springfield, Mass.

Eastern States Cottonseed Meal 419,

Eastern States Egg Mash Open Formula

Eastern States Fitting Ration Open Formula

Eastern States Fulpail Dairy Ration Open Formula

Eastern States Horse Feed Open Formula

Eastern States Milk Egg Mash Open Formula

Eastern States Milkmore Dairy Ration Open Formula
Eastern States Scratch Grains Open Formula (1927 Formula)
Eastern States Scratch Grains Open Formula (Old Formula)

REGISTRATION

S. T. Edwards & Co., Inc., 110 So. Dearborn St., Chicago, Iil.
Butterfly Dry Skim Milk

Elmore Milling Company, Inc., Oneonta, N. Y.
Chixsaver
Elmore Egg Mash
Elmore Growing Mash
Elmore’s Hog Ration
Elmore Horse Feed with Molasses
Elmore (Storrs’ Formula) Laying Mash
Elmore’s Makemgrow Little Pig Ration
Elmore Milk Grains
Elmore Scratch Feed
Elmore Stock Feed
Elmore “Three Point'’ Calf Meal
Elmore-Waldorf Formula
Elmore's ““Xtragood’” Wheat Feed with Ground Screenings
Emco Feed
Otsego Economy Ration

John W. Eshelman & Sons, Lancaster, Pa.

Eshelman’s Baby Chick Starter
Eshelman’s Chick Feed

Eshelnman’s Conestoga 18 Dairy Feed
Eshelman’s Fattening Mash -
Eshelman’s Golden Rod 25 Dairy Feed
Eshelman’s Growing Mash
Eshelman’s Lancaster 60 Horse Feed
Eshelman’s Lancaster Stock Feed
Eshelman’s Lancaster 20 Dairy Feed
Eshelman’s Laying Mash

Eshelman’s Open Formula 20 Dairy Feed
Eshelman’s Pennsy 16 Dairy Feed
Eshelman’s Red Rose 85 Horse Feed
Eshelman’s Red Rose 24 Dairy Feed
Eshelman’s Scratch Feed

Eshelman’s Stock Feed

Eshelman’s Thorobred Horse Feed
Eshelman’s Wheat Flour Middlings
Eshelman’s Wheat Red Dog
Eshelman’s Susquehanna Dairy Feed
Imperial Scratch Feed

Lancaster Scratch Feed

Liberty Horse Feed

Pennsy Scratch Feed

Evans Milling Company, Indlanapohs, Indiana
Emco Hominy Feed

Fairchild Milling Company, Clevgland, Ohio

Wheat Bran
Standard Middlings
Special Fine Wheat Middlings

The Fairfax Miiling Company, Minn.
Red Wing Special Reddog

The Fairmont Creamery Company, Omahb,, Neb.
Fairmont’s Better Pure Flake Buttermilk

485



486 CONNECTICUT EXPERIMENT STATION BULLETIN 303

Farmers Feed Company, 532 East 76th St., New York City
“Bull Brand” Dried Brewers Grains

Flory Milling Co., Inc., Bangor, Pa.
Blue Mountain Horse Feed
Corn Feed Meal
Cream-O-Milk Dairy Feed o
Flory’s Baby Chick Feed '
Flory’s Chick Starter
Flory’s Dairy Feed
Flory’s Egg Mash
Flory’s Growing Mash s
Flory’s Horse Feed !
Flory’s Intermediate Chick Feed
Flory’s Scratch Feed X
Flory’s Wheat Mixed Feed
Golden Egg Scratch Feed
National Cow Feed
Special Stock Feed
Sunray Scratch Feed
Vio Horse Feed

A. W. Forbes, East Haven, Conn.
Chic Mash
Dairy Ration
R-Own Laying Mash
Scratch Feed

The L. T. Frisbie Company, New Haven, Conn.

Frisbie’s Poultry Feed 459,
Frisbie’s Poultry Feed 559,

Grain Belt Mills Company, So. St. Joseph, Mo.

Bronco Horse and Mule Feed
Hunter Horse and Mule Feed

D. H. Grandin Milling Company, Jamestown, N. Y.
Grandin’s Baby Chick Starter with Buttermilk
Grandin’s Growing Feed
Grandin’s Laying Mash with Buttermilk
Grandin’s Screened Scratch Feed
Grandin’s 249, Balanced Dairy Ration

Hales & Hunter Company, 327 So. La Salle St., Chicago, IIl.
College Horse Feed
H & H Dairy Feed
Kingfalfa Horse Feed
Pioneer Hog Feed
Red Comb Chick Starter
Red Comb Egg Mash
Red Comb Growing Mash
Red Comb Scratch Feed, No Grit

William Hamilton & Son, Inc., Honeoye Falls, N. Y.
Wheat Bran
Wheat Middlings

The Hecker H-O Company, Inc., Buffalo, N. Y.

Algrane Steam-Cooked Chick Feed
Re-Ground Oat Feed

1
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Hecker-Johes-Jewell Milling Co., 40 Corlears St., New York City

Choice Wheat Bran
H Wheat Middlings
Red Dog Flour

. (Buffalo Mill)
Choice Wheat Bran
Wheat Flour Middlings
Wheat Red Dog Flour
Wheat Standard Midds
Extra Heavy Wheat Mixed Feed

Hennepin Mill Company, 200 Chamber of Commerce, Minneapolis, Minn.

Ben Hur Fancy Mixed Feed

Ben Hur Hard Wheat Bran and Wheat Screenings

Ben Hur Hard Wheat Flour Middlings and Wheat Screenings
Ben Hur Hard Wheat Standard Middlings and Wheat Screenings
Ben Hur Pure Hard Wheat Red Dog

The J. C. Hubinger Bros. Co., Keokuk, Iowa
Ke OK uK Corn Gluten Feed

L. W. Hudson, Windsor, Conn.

Hudson’s Cow Feed
Hudson’s Developing Mash
Hudson’s Laying Mash

Humphreys-Godwin Company, Memphis, Tenn.

Bull Brand Cottonseed Meal
Danish Brand Cottonseed Feed
Dixie Brand Cottonseed Meal

Imperial Grain & Miiling Co., Toledo, Ohio
Imperial Steam Cooked Feed

International Agricultural Corp., Columbus, Ga.
Zenith 419, Cotton Seed Meal

International Miiling Company, Minneapolis, Minn.

Blackhawk Pure Wheat Bran
Blackhawk Wheat Flour Middlings
Blackhawk Wheat Low Grade Flour
Blackhawk Wheat Standard Middlings

The Kansas Flour Mills Corporation, Kansas City, Missouri
Big Flake Pure Wheat Bran

Kasco Mills, Inc., Waverly, N. Y.

Apex Milk Maker
Beatsall Milk Grains

Kellogg Company, Battle Creek, Michigan
White Hominy Feed

Kelloggs & Miller, Inc., Amsterdam, N. Y.,
‘Pure Old Process Linseed Oil Meal

Spencer Kellogg & Sons, Inc., Buffalo, N. ¥,

Kellogg’s Pure Old Process Linseed Meal 329,
Kellogg’s Pure Old Process Linseed Meal 349,
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H. H. King Flour Mills Co., Minneapolis, Minn.
““Gold Mine” Feed

King Midas Mill Company, Minneapolis, Minn.
Wheat Standard Middlings and Ground Wheat Screenings

Chas. A. Krause Milling Co., Milwaukee, Wis.
Badger Horse and Mule Feed
Badger 1614 %Sweet Dairy
Badger White Hominy Feed
Blue Top Chick Feed, No Grit
Blue Top Egg Mash
Blue Top-Scratch Feed, No Grit'
Cream City Scratch Feed, No Grit

S. F. Labieniec, Kensington, Conn.
Dry Mash :

The Larrabee Flour Mills Company, Kansas City, Missouri
Wheat Bran and Wheat Screenings

The Larrowe Milling Company, Detroit, Michigan
Dried Beet Pulp
Dried Molasses-Beet Pulp
Larro Brand Choice Cottonseed Meal
Larro Chick Grains
Larro Chick Starter
Larro Egg Mash
Larro Growing Grains
Larro Growing Mash
Larro Hog Feed
Larro Scratch Grains
Larro—The Ready Ration for Dairy Cows

C. W. Lines Co., New Britain, Conn.
Homestead Dry Mash
Homestead Scratch Feed
Mill Pride Fancy Scratch Feed
Mill Pride Dairy Ration
Mill Pride Milk Mash

Litchfield County Co-Operative Association, Torrington, Conn.
Common Sense Dairy Ration
Common Sense Growing Mash
Common Sense Laying Mash
Common Sense Scratch Feed

Long Hill Feed Store, Long Hill, Conn.

Square Deal Buttermilk Laying Mash
Square Deal Dairy Ration

Louisville Milling Co., Inc., Louisville, Ky.
Sonny South Hominy Feed

L. B. Lovitt & Company, Memphis, Tenn.
:Lovit Brand” 369, Cottonseed Meal
“LOV}t Brand’ 419, Cottonseed Meal

Lovit Brand” 439, Cottonseed Meal

Lo i e oy S b i A ey s AT A L s fe Bt g &gl bt o

REGISTRATION

E. Manchester & Sons, Winsted, Conn.
Buttermilk Mash
Red Star Dairy Feed
Red Star Egg Mash
Red Star Flour Middlings
Red Star Mixed Feed
Red Star Scratch Feed

The Mann Bros. Cc., Buffalo, N. Y.
339, Protein Pure Old Process Linseed Meal

Maritime Milling Co., Inc., Buffalo, N. Y.
Bull Brand Chick Feed
Bull Brand Chick Starter (with Dried Buttermilk)
Bull Brand Chop Feed
Bull Brand Dairy Ration
Bull Brand Dairy Ration (Sweetened)
Bull Brand Developing Feed
Bull Brand Growing Mash (with Dried Buttermilk)
Bull Brand Heavy Mixed Feed
Bull Brand Horse Feed (with Molasses)
Bull Brand Laying Mash (with Dried Buttermilk)
Bull Brand Scratch Feed
Bull Brand Stock Feed
Bull Brand Wheat Flour Middlings
Daisy Scratch Feed
Hi-Test Dairy Feed (Sweetened)
Hi-Test Stock Feed (Sweetened)
Jersey Dry Mash (with Dried Buttermilk)
Marmico Dairy Feed (with Molasses)
Red-E-Mixt Dairy Feed (Sweetened)
Red-E-Mixt Egg Mash

A. G. Markham & Company, Springfield, Mass.

Cooked Meat and Bone Scrap
Special Cooked Meat and Bone Scrap

The George E. Marsh Company, Lynn, Mass.
Marsh’s Pure Ground Scraps for Poultry

E. J. Martenis Grain Co., L-3 Produce Exchange, New York City

Alco Dried Distillers Grains
Alco Dried Brewers Grains

Meech & Stoddard, Inc., Middletown, Conn.
Red Wing Dairy Ration
Red Wing Mixed Feed
Red Wing Molasses Horse Feed
Red Wing Scratch Feed ‘
Red Wing Special Buttermilk Chick Starter
Red Wing Special Buttermilk Growing Feed
Red Wing Special Buttermilk Laying Mash
Red Wing Special Chick Feed
Red Wing Special Dairy Feed
Red Wing Special Intermediate Chick Feed
Red Wing Stock Feed

Memphis Cottonseed Products Company, Memphis, Tenn.

Durham Brand Thirtysix Cottonseed Meal
Durham Brand Fortyone Cottonseed Meal
Durham Brand Fortythree Cottonseed Meal
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Middleport Flour Mills, Inc., Middleport, N. Y.
Angelus Wheat Bran
Angelus Wheat Middlings

Miner-Hillard Milling Co., Wilkes-Barre, Pa.
No. 1 Scratch Feed o
Rye Middlings i
“1795” Steam Cooked Corn and Oats
Steam Cooked Hominy Feed ‘

Minneapolis Milling Company, Minneapolis, Minn.
Wheat Bran with Ground Screenings

Geo. Q. Moon & Co., Inc., Binghamton, N. Y.
Moon's Developing Grains
Moon’s Fresh Ground Mixed Feed
Moon’s Fresh Ground White Middlings
Moon’s Growing Mash
Moon’s Hominy Feed :
Moon’s Laying Mash with Dried Buttermilk
Moon’s 249, Dairy Ration
Moon’s Scratch Feed
Moon’s Stock Feed
Moon’s Wheat Bran
Moon’s X Dairy Ration

Moran-Patton Co., 234 Cedar St., New Haven, Conn.

C-B Mash

Fred C. Morse, Guilford, Conn.
Old Mill Buttermilk Laying Mash
Old Mill Dairy Ration
Old Mill Growing Mash with Milk
Old Mill Laying Mash
Old Mill Provender
Old Mill Scratch Feed

Jas. F. Morse & Co., Somerville, Mass.

Morse’s Meat Scraps for Poultry 409,
Morse’s Meat Scraps for Poultry 509,

The National Milling Co., Toledo, Ohio
National Feed
Osota Feed
Pure Wheat Bran (extra broad)

Omaha, Nebraska
Pure Flour Middlings
Pure Wheat Bran
Pure Winter Wheat Shorts

Nebraska Consolidated Mills Co., 627-630 Grain Exchange Building, -

BULLETIN 303

New England By-Products Corp., 20 West St., Lawrence, Mass.

Blue Seal Meat Scraps
Gold Seal Dried Skim Milk
White Seal Meat Scraps

REGISTRATION

3 Newman Bros. Grain Co., Rochester, N. Y.

Corn Feed Meal :
Lay She Will Egg Mash with Buttermilk
Mystic Laying Mash
Mystic Milk Maker

" Mystic Scratch Grains
Newman'’s Best Dairy Feed

Newsome Feed & Grain Company, Pittsburgh, Pa.
Palmo Midds

Newton Feed Company, Milwaukee, Wisconsin

Institutional 209, Sweet Dairy Feed
Institutional 249, Sweet Dairy Feed
Newtrio Growing & Fitting Ration
Newtrio 16 % Dairy Ration

Newtrio 209, Dairy Ration

Newtrio 249, Dairy Ration

Niagara Falls Milling Company, Niagara Falls, N. Y,

Niagara Choice Wheat Bran
Niagara Choice Wheat Middlings

N. W. Consolidated Milling Company, Minneapolis, Minn.

Planet Feed
Pure Wheat Bran

Wheat Flour Midds with Ground Screenings N. E. M. R,
Wheat Mixed Feed and Ground Screenings N. E. M. R.
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Wheat Standard Midds, with Ground Screenings not exceeding Mill

Run
X X X Comet

Norton Tallow Co., Somerville, Mass.

Norton's High Grade Meat and Bone Poultry Food

Nowak Milling Corporation, Hammond, Indiana

Cream O Lene Dairy Feed

Domino Baby Chick Starter with Buttermilk
Domino Butterine Dairy Feed

Domino Chick Feed

Domino Developing Feed

Domino Growing Mash with Buttermilk
Domino Hog Feed

Domino Horse Feed with Alfalfa
Domino Laying Mash with Buttermilk
Domino Pep-O-Lene Horse Feed
Domino Scratch Feed

Domino 329 Protein Mixed Dairy Feed
Domino 24149, Dairy Feed

Domino Vim O Lene Horse Feed
Export Scratch Feed

Fidelity Dairy Feed

Fidelity Scratch Feed

Fidelity Stock Feed

Hammond Dairy Feed

Marathon All Mash Chick Starter
Marathon Chick Feed

Marathon Dairy Feed

Marathon Horse Feed

Marathon Laying Mash with Buttermilk
Marathon Scratch Feed

Union Dairy Feed



492 CONNECTICUT EXPERIMENT STATION BULLETIN 303 REGISTRATION 493

Ogilvie Flour Mills Co. Ltd., Montreal, Canada
Ogilvie’s Oat Feed
Ogilvie’s Wheat Bran
Ogilvie’s Wheat Shorts

Ontario Milling Company, Inc., Oswego, N. Y.
Aunt Mary’s Chick Starting Mash with ‘Dried Buttermilk
Aunt Mary’s Egg Mash with Dried Buttermilk
Aunt Mary’s Scratch Feed
Big Value Dairy Feed ;
Oswego Egg Mash with Meat and Bone
Oswego Scratch Feed ;
Uncle John's Stock Feed ;
Uncle John's 249, Cream Pot Ration

S. V. Osborn Estate, Branford, Conn.

Osborn Mash
Osborn Provender

Pillsbary’s Hard Wheat A Middlings and Screenings
Pillsbury’s Hard Wheat Bran and Screenings g
Pillsbury’s Hard Wheat Standard B Middlings and Screenings
Pillsbury’s Rye Middlings and Screenings

Pillsbury’s Scratch Grains :
- Pillsbury’s Starting Feed with Buttermilk

Pillsbury’s Wheat Bran and Screenings

Pillsbury’s Wheat Gray Shorts

Pillsbury’s X X Daisy

~ Pittsburgh Plate Glass Co., Newark, N. J.

Red Wing Linseed Meal 32 %,
Red Wing Linseed Meal 349,

The Frank S. Platt Co., 450 State St., New Haven, Conn.

Platco Laying Mash
Platco Perfection Grain Mixture

Osborn Scratch | i Postum, Inc., Battle Creek, Michigan

Park & Pollard Co., Buffalo, N. Y. | ' Burt’s Dairy Feed .
Arlington Horse Feed i 7 B Buzt's Hominy Feed
giﬁgogg %frghﬁiif e ) [ "~ W. N. Potter & Sons, _Inc., Gfeenﬁeld, Mass.
Bet-R-Milk 20% Ration . A. D. P. 24% Dairy Ration
Bidwell Dry-Mash (Black Rock Milling Corp.) Puritan Dry Mash
Bidwell Scratch Feed (Black Rock Milling Corp.) 3 § Puritan Growing Feed
Bonnie Booster 4 Puritan Scratch Feed
Chelsea Horse Feed - . :
Corn and Oats 1% and 4 ‘ : Pratt Food Co., Hammond, Indiana
Feed Meal 4 : Armour’s 249, Dairy Feed i
Go Tu It Hog Ration 4 N Cak Cak Laying Mash with Buttermilk, Oat_Meal, Fish, Meat, etc.

~ Growing Feed i Iroquois Poultry Mash
Herdhelth 169, Ration : F Iroquois Scratching Graing
Intermediate Chick Feed » p Pratt’s Baby Chick Food with Buttermilk
Lay or Bust Dry-Mash A Pratt’s Circle A Chick Scratch Feed
Leghorn Special Dry-Mash i Pratt’s Circle A Large Scratch Feed
Milkade Calf Meal ! f Pratt’s Supreme Chick Scratch Feed
Milk-Maid 24% Sweetened Dairy Ration i Pratt’s Supreme Dairy Ration
Overall 249 Dairy Ration : ; Pratt’s Supreme Fattening Mash with Buttermilk
Over the Top Scratch 3 Pratt’s Supreme Growing Mash with Buttermilk
Red Ribbon Chick Feed : ! Pratt’s Supreme Intermediate Scratch Feed
Red Ribbon Scratch Feed Pratt’s Supreme Laying Mash with Buttermilk
The Park & Pollard Co. Stock Feed : E Pratt’s Supreme Stock Feed
Top Notch 169, Ration i Pratt’s Sweet 249, Dairy Ration
Wheat Flour Middlings g Pratt’s Utility Horse geed sl
: Pratt’s Utility Large Scratch Fee

Pecos Valley Alfalfa Mill Co., Hagerman, New Mexico i Pratt’: Victo;yy Chi%ck Scratch Feed

Alfalfa Leaf Meal : : i Pratt’s Victory Intermsediateth?ratdch Feed.
; : ! ] 3 : g - Pratt’s Victory Large Scratch Fee

Pillsbury Flour Miils Company, Minneapolis, Minn. { 3 Pratt’s Victors}; Layging Mash with Buttermilk

llz'a}isage Chick }I;‘eed, No Grit (i Pratt’s White Hominy Feed
alisade Scratch Feed, No Grit i ’

Pillsbury’s Chick Grai’ns, No Crit H. C. Puffer Company, Springfield, Mass.

Pillsbury’s Dairy Ration : S n e A
Pillsbury’s Durum Wheat Bran and Screenings ] Egg-Em-On Laying Mash
Pillsbury’s Egg Mash with Buttermilk : Egg-Em-On Laying Mash
Pillsbury’s Fancy Mixed Feed and Screenings ;i ‘ Producer Dairy Feed
Pillsbury’s Growing Mash with Buttermilk 16 %

Pillsbury’s Growing Mash with Buttermilk 179,
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The Quaker Oats Company, 80 East Jackson St., Chicago, IIl.
Banner Feed
Bell Cow Bran
Bell Cow Shorts
Big Egg Scratch Grains, No Grit
Buckeye Feed F
Hominy Feed (Aunt Jemima Mills Brangh)
Horse Power Feed
Quaker Big “Q"” 209, Protein Dairy Ration
Quaker Boss 249, Protein Dairy Ration
Quaker Ful-O-Pep Chick Starter
Quaker Ful-O-Pep Coarse Chick Feed
Quaker Ful-O-Pep Egg Mash
Quaker Ful-O-Pep Fine Chick Feed
Quaker Ful-O-Pep Growing Mash
Quaker Ful-O-Pep Scratch Grains
Quaker Green Cross Horse Feed
Quaker Pig-N-Hog Meal
Quaker Schumacher Feed
Quaker 16 % Protein Dairy Ration
Quaker Sugared Schumacher Feed
Richford Provender
Richford White Diamond Stock Feed
Schumacher Calf Meal
Schumacher Little Chick Feed, No Grit
Schumacher Scratch Grains, No Grit
Sugared Vim Feed
Vim Feed
White Hominy Feed
White Star Stock Feed, Fine
White Star Stock Feed, Coarse
Yellow Hominy Feed

i R d Checker 34% Cow Chow Feed
lliﬁﬁgg Rilled Oats for Foeedmg Purposes (steam cookled)
Purina Special Steer Fatena Feed containing Charcoa.

Winner Scratch Feed

John Reardon & Sons Company, Cambridge, Mass.

Register Brand 55%
Register Brand 45%

Red Wing Milling Company, Red Wing, Minn.
Red Wing Special Wheat Bran

Robin Hood Mills Limited, Moose Jaw and Calgary, Canada

Superior Pure Wheat Bran
Superior Pure Wheat Shorts

Rockville Grain & Coal Company, Rockville, Conn.

Diamond Chick Feed
Diamond Laying Mash
Diamond 859, Horse Feed
Diamond Scratch Feed -
Diamond 249, Dairy Ration

The Rogers & Hubbard Company, Portland, Conn.
Rogers & Hubbard’s Edible Bone Flour for Cattle and Poultry

Fred H. Rolf, Inc., Guilford, Conn.

Hubbard’s Egg Producer
Rolf’s Chic Grains
Rolf’s Chic Mash 3
Rolf’s Scratch Grains

Royal Milling Company, Great Falls, Montana

Rastr s Canpeny, SELonts e, Dependable Rex Hard Wheat Mixed Feed and Wheat Screenings

Buffalo Purina Bulky Las Feed

Corn Feed Meal

Fine Ground Green Poultry Alfalfa Meal

Protena Dairy Feed

Purina Baby Chick Chow Feed

Purina Blue Checker Cow Chow Feed

Purina Buffalo Green Checker 249, Cow Chow Feed

Purina Calf Chow Feed

Purina Chicken Chowder Feed containing Charcoal and Mineral

Purina Chicken Fat Chow Feed

Purina Chicken Fatena Feed

Pusrina Chick Grow Chow Feed Containing Bone Meal and Lime
tone

Purina Chick Growena Feed containing Charcoal and Mineral

Purina Chick Startena Feed containing Charcoal and Mineral

Purina Cow Chow Feed ;

Purina Grainola Feed

Purina Hen Chow Feed

Purina Hog Fatena Feed containing Charcoal

Purina Intermediate Hen Chow Feed

Purina Lamb Chow Feed containing Charcoal

Purina Omolene Feed

Purina Orange Checker Cow Chow

Purina Pig Chow Feed containing Charcoal

Russell-Miller Milling Co., Minneapolis, Minn.

Alta Hard Wheat Middlings
Hard Wheat Occident Bran
Hard Wheat Occident Mixed Feed

Russia Cement Co., Gloucester, Mass. 7
Chic-Chuk, “The Ideal Concentrated Poultry Food

Chas. Schaefer & Son, 304 Meserole St., Brooklyn, N. Y.
Honeysuckle Horsefeed

Seymour Grain & Coal Co., Seymour, Conn.
See More Egg Mash Buttermilk
See More Egg Scratch Feed
See More Milk Dairy Feed

The Shelton Feed Co., Inc., Shelton, Conn.

Nelson’s Laying Mash
Nelson’s Mixed Chicken Feed

Winchell Smith, Inc., Farmington, (?om;. i
Mill Streams ‘‘Boomerang’’ Da}llry ee :
Mill Streams “Fortune Hunter”” Scratch Grains
Mill Streams ‘‘Lightnin”’ Laying Mash .
Mill Streams ‘“Twenty Percent”’ Dairy Ration
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Southwestern Milling Co., Inc., Kansas City, Missouri
Red Turkey Pure Wheat Bran

Spratt’s Patent (Am.) Limited, Newark, N. J.
Spratt’s Chicgrain
Spratt’s Mash Food with Buttermilk

Springfield Rendering Company, Sprinéﬁeld, Mass.
Springfield Ground Meat Scraps

Standard Milling Company of Canada Limited, Toronto, Ontario, Canada
Bran :
Shorts

A. E. Staley Manufacturing Company, Decatur, Iil.
Staley’s Corn Gluten Feed

John T. Stanley Co., Inc., 642 West 30th St., New York City
Stanley’s Meat and Bone Scrap

D. A. Stickell & Sons, Inc,, Hagerstown, Md.
Blue Ridge Egg Mash
Blue Ridge Scratch Grains
Victor Scratch Grains

David Stott Flour Mills, Inc., Detroit, Mich.
Pennant Middlings and Wheat Screenings

Chas. M. Struven & Co., Baltimore, Md.
Struven’s Fish Meal

St. Lawrence Flour Miils Co., Montreal, Que., Canada
Bran

St. Albans Grain Company, St. Albans, Vi.
Brewers’ Dried Grains
Charlestock
Hygrade Sweetened 16 Milk Ration
Hygrade Sweetened Milk Ration
King Baby Chick Food containing Buttermilk
King Chick Feed
King Dairy Feed with Beet Pulp
King Growing Feed containing Dried Buttermilk and Beef Scraps
King Intermediate Chick Feed
King Mash Feed containing Buttermilk, Fish and Meat Scraps
King Scratch Feed
King Stock Feed
King 229 Protein Milk Ration Sweetened
Paragon Dairy Feed
Paragon Dairy Feed Sweetened
Paragon Hominy Feed
Paragon Scratch Feed
Wirthmore All Grain Chick Feed (Fine Chick Scratch)
Wirthmore Buttermilk Baby Chick Food
Wirthmore Certified Scratch Feed
Wirthmore Dairy Feed with Beet Pulp
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Wirthmore Dairy Fegtélwith Beet Pulp Sweetened
i ur Middlings ]
%ig}ﬁggz Elx%le;ing Feedgwith Dried Buttermilk and Beef Scraps
Wirthmore II:IIog F%c‘ad i
1 e Horse Fee 3
%ﬁgﬁgie‘ Intermediate Chick Feed (Coarse Chick Scratch)
Wirthmore Laying Mash with Buttermilk
Wirthmore Pig Feed
Wirthmore Poultry Green
Wirthmore Scratch Feed
Wirthmore 169 Dairy Feed Sweetened
Wirthmore Stock Feed
Wirthmore 209, Dairy Feed
Wirthmore 209 Dairy Feed Sweetened
Wirthmore 259, Balanced Ration Sweetened
‘Wirthmore 259%, Protein Balanced Ration
Wirthmore Wheat Feed
Wirthmore Wheat Reddog

Syracuse Milling Company, Syracuse, N. Y.
Jordan Horse Feed with Molasses
Onondaga Dairy Feed
Onondaga Scratch Grains
Symco Scratch Grains
Syragold Chick Starter
Syragold Dairy Feed
Syragold Egg Mash
Syragold Feed Meal
Syragold Flour Middlings
Syragold Ground Corn and Oat Feed
Syragold Growing Mash
Syragold Horse Feed with Molasses
Syragold Laying Mash with Buttermilk
Syragold Milk Ration
Syragold Scratch Grains
Syragold Stock Feed

D. L. Talcott, Torrington, Conn. ?
Talcott’s Economy Dairy Ration

Thomaston Supply Co., Thomaston, Conn.

Thomaston Scratch Grains
Thomaston Dairy Ration
Thomaston Egg Mash

Tioga-Empire Feed Miiis, Inc., Waverly, N. Y.

Chicatine <
Derby Corn and Oat Feed %
Derby Meal .
Derby Scratch Feed

Egatine

E-Gee Dairy Feed

E-Gee Laying Mash

E-Gee Stock Feed

Neverfail Horse Feed -°
Neverfail Scratch Grains

Red Brand Tioga Dairy Feed
Tioga-Bran and Molasses
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Tioga Calf Food

Tioga Chick Grains

Tioga Growing Grains

Tioga Growing Mash

Tioga Laying Food

Tioga Poultry Grains e

Waverly Flour Wheat Middlings "

White Brand Tioga Dairy Feed

ders Feed & Grain Company, Inc., Buffalo, N. Y.
Bonny Hard Wheat Bran and Screenings

Ubiko Milling Company, Cincinnati, Ohio

Ubiko Union Grains 209, Sweét Dairy Ration
Ubiko Union Grains 249, Sweet Dairy Ration
Union Grains Ubiko Biles Ready Dairy Ration

Union Sales Corperation, Columbus, Indiana

Union Corn Gluten Feed

Upper Hudson Rye Flour Mills, Inc., Troy, N. Y.

Van

Rye Feed

Iderstine Company, Railroad and Greenpoint Aves., Long Island
City, N. Y.

Vico High Protein Meat Scrap for Poultry

Vitality Mills, Inc., Chicago, Ill.

Advance Dairy Feed

Advance Scratch, No Grit
“77" Scratch Feed, No Grit
77" Stock Feed

Special Rosebro Horse Feed
Vitality Chick Starter

Vitality Coarse Chick Scratch
Vitality Egg Mash

Vitality Fine Chick Scratch
Vitality Growing Mash
Vitality Scratch Feed, No Grit
Vitality 249, Dairy Feed with Molasses
Will-Pay Dairy Ration

Wadsworth Feed Company, Warren, Ohio

Wadfeeco Dairy Ration
Wadsworth’s Special Dairy Ration

Washburn Crosby Company, Minneapolis, Minn.

Gold Medal Corn and Oat Feed No. 2

Gold Medal Hominy Feed

North Star Scratch Feed—No Grit

Washburn’s Gold Medal Chick Feed—No Grit

Washburn’s Gold Medal Chick Starter (with Dried Buttermilk)

Washburn’s Gold Medal Developing Feed—No Grit

Washburn’s Gold Medal Fancy Mixed Feed

Washburn’s Gold Medal Growing Mash (with Dried Buttermilk)

Washburn’s Gold Medal Hard Wheat Bran and Wheat Screenings

Washburn’s Gold Medal Hard Wheat Flour Middlings and Wheat
Screenings
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Washburn’s Gold Medal Hard Wheat Standard Middlings and Wheat
S i :

Wagll;%et?rlrrll’gssGold Medal Pure Hard Wheat Adrian Red Dog

Washburn’s Gold Medal Scratch Feed, No Grit =l

Washburn’s Gold Medal Vitamin Dairy Ration, containing Wheat
G Embryo) . ; ]

Was?lrtl;rtllr(n’s Go}lrd Medal Vitamin Dairy Ration (2{1% Protein)

Washburn’s Gold Medal Vitamin Egg Mash, containing Wheat Germ

(Embryo)

Wolverton Flour Mills Co., Limited, St. Marys, Ontario, Canada

Wolmacs Bran
Wolmacs Shorts

Worcester Rendering Co., Auburn, Mass.

P. W. Meat Scrap
P. W. Special Meat Scrap

Yantic Grain & Products Company, Norwich, Conn.
Abington Dairy Feed
Big (Y) Dairy Ration
Big (Y) Flour Middlings
Big (Y) Growing Feed
Big (Y) Laying Mash
Big (Y) Mixed Feed
Gingh'm Gal Scratch Feed
Perfection Dairy Feed
Uncas Dairy Feed
Uncas Scratch Feed
Uncas Stock Feed

INSPECTION.

This inspection covers the year 1928 and includes the period
from September 1st to December 31st in 1927. :

The Station inspector visited about 150 dealers in 100 towns
in the State and collected 779 samples, which number includes
all of the registered brands which were found on sale.

During the year 812 samples of commercial feeding stuffs and

other fodder materials were analyzed. Of this number 716 were
official inspection samples, 57 were silage and similar materials
examined for the Storrs station, and the remaining '39 were
submitted by individuals. Only those samples examined for
official inspection purposes and those analyzed for individuals
are included in this report. ; ;

Analyses of official samples are given in Table I and those of
unofficial samples in Table II. Results, as soon as available, are
reported to manufacturers, jobbers or dealers, and purchasers.
In case of deficient brands second samples are drawn and analyzed
if they can be obtained.

R TP T T Sa—
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SUMMARY OF INSPECTION.
T

Deficiencies in

mg n .§
Feed -‘ég §§ 5 . =
< (= o = b=
g Dgary U R e
Cottonseed Meal......... 16 1 1 0 1 %)
Linseed Meal............ 14l 4 1 1 2 4
Wheat Bran o s i e 2 2 0 0 2
Wheat Middlings. ....... 33 1 1 0 0 1
Wheat Red Dog. . ....... - 10 1 1 0 1 2
Wheat Feed (Mixed Feed 17 3 3 0 0 S
Corn Gluten Feed........ 8 0 0 0 0 0
Hominy Feed............ 16 2 0 0 2 2
RyeiProdiicts 0 wEn e 2 0 0 0 0 0
Brewers’ &  Distillers’ 7 4 3 0 1 4
Grais i n e
Dried Beet Pulp......... 2 i{ q 0 0 il
Horse Feeds, etc. ........ 73 16 2 7 8 17
Datey Feads. ), o i ing 161 59 19 48 8 75
Stoele Peeds s . Uiahs st 5 25 5 0 3 2 5
Calf Feed, etc. .. ........ 14 3 0 3 0 3
Poultry Feeds........... 252 40 9 28 6 43
Beef Seraretelio sl el 42 14 12 3 0 15
Togalsuns et 716 156 55 93 31 179

In the tabulated summary of the inspection deficiencies of 0.75
per cent or less in protein and in fiber and 0.25 per cent or less in
fat are not included. From this summary it appears that 22
per cent of the samples examined failed to meet their guaranties
in one or more particulars. Of the 2,148 guaranties made, there
being 3 for each sample, 179 or 8 per cent, were not met; in other
words, 92 per cent of guaranties made were substantially equalled
or exceeded. These figures are about the same as found for the
past two years, except that this year the proportion of samples
equalling guaranties is somewhat (about 5 per cent), less.

It is illegal in this State to attach tags by means of wire or other
metallic device. Only two instances of violation of this provision
were found.

Samples have been examined microscopically for foreign or
deleterious substances and to check the ingredients found with -
those declared by statements on labels or in registrations as filed
with the Station. No samples were found this year which con-
tained weed seeds in conspicuous amounts and no instances of the
substitution of inferior materials were detected. The checking of
claimed ingredients is often complicated by revisions of formulas
which may be filed by manufacturers subsequent to their original
registrations. However, so far as could be determined ingredients
as stated were in the main substantiated by our examinations.




TABLE I. ANALYSES oF COMMERCIAL FEEDS, INsPECTION OF 1928

20§

Pounds per Hundred
(Npioé?é%) Fiber g? Fat g
oD >
Manufacturer and Brand Retail Dealer 'g' E g’é% g § ?;g é
- 0% Lo R 8% Q
T 5 - o =
f 5 y |4 |y |28 | B8] ¢ |8 &
2 K 5 g S5 3 22 | =2 3 e g
= = <4 = &8 = da Z8 & &8 )
> =
ot
OiL SEED PRrRODUCTS. % % % % 9 s % % % 'tg
Cottonseed Meal. A1 & o £ e’ E
: A. D. Bridges
e Atélg. %’iﬁ.ﬂg{'ef'. ST e s T o ol 4.25 | 5.94 36.19 [36.00 [14.63 |14.00 [33.59 | 5.40 | 5.50 g
'Standard. E. T. Allen ,
- Atélg A%?anatra, Ga . | Farmington: Winchell Smith...| 4.08 | 6.52 [36.00 [36.00 |14.30 |{14.00 |32.20 6.90 | 5.50 :
Ashcraft- Wilkinson : @
o HégnetAtlantSa,Cga ; 1 : .| Guilford: Fred C. Morse & Son| 6.25 | 6.36 |40.63 |41.00 | 8.78 |10.00 29.23 | 8.75 | 6.00 3
s Brode Cor ; =3
e Owlf/lifn%hls Tenn.r‘c‘) .(.a 2 rp Plantsville: C. A. Cowles.....| 8.30 | 6.08 |35.50 [36.00 {12.83 [14.00 |30.36 | 6.93 | 5.00 %
4 Brode C 5
el Oq%efn%hm Tzim ro " Orp. Simsbury: Woods Chandler Co.| 6.70 | 6.33 |41.44 |41.00 9.75 |10.00 (28.28 | 7.50 | 5.00
W. Brode C iy i

i Owli/lgn%hls Tenn.r.? e : Orp Guilford: Fred C. Morse & Son| 6.43 | 7.25 [42.69 |41.00 | 8.40 |10.00 |27.87 | 7.36 | 5.00
7590 | Buckeye Prime 41 %C_Bgcke}cf.e . ) .
ggfft)on ek 1n.c?r'1r41=jt.1‘, Bethel: Morrison & Dunham..| 7.68 | 6.65 |42.25 |41.00 | 8.42 |10.00 |28.19 | 6.81 | 6.50 E
9923 | Eastern States 41% E}?stern . g
States Farmers’ Exchange, ) -
Spiiﬁ%ﬁel?ir, Mass: i oz ws g | New Milford: W. E. Bostwick.| 7.55 | 6.51 |40.63 |41.00 [10.43 |10.00 |28.48 | 6.40 6.00 5
: >
@

8673 | Danish. Humphreys-Godwin

Co., Memphis, Tenn....... East Wallingford: D. W. Ives..| 3.25 | 5.43 [36.38 [36.00 [12.63 [15.00 {35.41 | 6.90 | 5.00
8725 | Bull. Humphreys-Godwin Co.,

Memphis, Tenn........... Plantsville: C. A. Cowles. 4.70 | 6.35 [43.00 [43.00 | 6.85 ({10.00 [30.80 | 8.30 | 5.00
8794 | Dixie. Humphreys-Godwin| Thomaston: Thomaston Supply

Co., Memphis, Tenn..... .. Cbi s s 2 4.98 | 5.83 |39.75 [41.12 (10.93 [10.00 [31.71 | 6.80 | 5.00
8277 | Larro. Larrowe Milling Co.,

Detrot, Mieh, . oo psomsvas Branford: S.V.Osborn,Est...| 5.15 | 7.44 |43.88 [43.00 | 6.90 [10.00 [29.55 | 7.08 | 6.00
8562 | Lovit 41%. L. B. Lovitt & Co.,

Memphis, Tenn........... Bristol: Bristol Grain & Supply| 4.28 | 7.17 [43.13 |41.00 | 7.10 [10.00 [31.07 | 7.25 | 6.00
238 | Lowit 36%. L. B. Lovitt & Co.,| Torrington: Litchfield County ’

Memphis, Tefifl. woweswssws CO-0De 57 280555 8 508 3 5 25 0 £ e 6.60 | 6.07 (35.63 [36.00 |13.15 |15.00 [32.35 | 6.20 | 5.00
400 | Durham 439%,. Memphis Cot-

tonseed Products Co., Mem-

phis, Tenn: . Farmington: Winchell Smith. .| 6.95 | 7.40 [42.00 [43.00 | 6.83 [10.00 [29.29 | 7.53 | 6.00
7926 | National Cottonseed Products

Corp., Memphis, Tenn. .. .. Devon: Devon Coal & Iee Co..| .... | .... [41.06 [41.00 | 9.03

SHSATVNY

Linseed Meal.
8626 | Alinco Old Process. American

Linseed Co., Buffalo, N. Y..| Guilford: Fred H. Rolf
8721 | Old Process. Archer-Daniels-

Midland Co., Minneapolis,| Middletown: Meech & Stod-

. IVEITIEL 2 5 55 5 o im0 on o s o o m o s o dard, Inc.................. 6.45 | 5.30 |35.38 [34.00 | 8.20 | 9.00 |39.77 | 4.90 | 5.00
9989 | Old Process. Archer-Daniels-

Midland Co., Minneapolis,

e T Southbury: H. R. Stone....... 9.20 | 5.43 |35.00 |32.00 | 7.83 | 9.00 |37.38 | 5.16 | 5.00
7950 | Maple Leaf Oilcake Meal. Can-

ada Linseed Oil Meal Co.,| Seymour: Seymour Grain and

Montreal, Canada......... CBEL GO « & v cmservn v omis o3 66 10.00 | 5.50 |34.56 (34.00 | 7.70 | 7.00 (37.09 | 5.15 | 5.00
8627 | Maple Leaf 369,. Canada Lin-

seed Oil Mills, Montreal,| Seymour: Seymour Grain and ]
Canada: wswss semasmssaems (/o)1 2 & T 4.85 | 5.23 |35.88 [35.00 | 7.80 | 7.00 |40.84 | 5.40 | 5.00
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TasLe I. AnaLvsis oF COMMERCIAL FEEDS, INspEcTION oF 1928—Continued.

$09

Pounds per Hundred
P ; °

(N = 6.28) Fiber %g Fat §

] Manufacturer and Brand Retail Dealer -ggé E_é E E. '8‘5 é

5 £ £ | g3 £ 3

g ; 7 |84 | ¢ | &8 | 34| 3 |88 2

5 R S B e S RN R RS

,‘,‘% B < = (G = O« A w o8 =

Jes]

&l

O1L SEED PRODUCTS— %% % % % % % % % % o

3 Concluded. E

=

Linseed Meal— =

Concluded. 5

355 | Maple Leaf 35%. Calr\l/?da Lin]- : E

4 0il Mills, treal,
%::nada1 ..... 1. S B On re | Simsbury: Woods-Chandler Co.l 9.40 | 5.11 [35.25 |35.00 | 7.98 | 7.00 36.58 | 5.68 | 5.00 g
8556 | Kellogg’s Pure Old &Pr%(ess i e
Kell .
18311)1?:1? N. eYogg ....... O. n.SA Plainville: 'W. S. Eaton.. 6.70 | 5.03 |35.13 |[34.00 | 7.73 110.00 39.06 | 6.35 | 5.00

.Y.| Middlet Meech & Stoddard

e s RS i ey WO 10.61 | 5.30 [34.69 [32.00 | 7.58 [10.00 [35.36 | 6.46 | 6.00

. M Bros.| Middlefield: Middlefield Grain d

iy 33?0.0%11%;01%65&. Yann ; .r.o‘s. f& chjal .................... 7.23 | 6.66 |33.69 [33.00 | 8.03 |10.00 [38.74 | 5.65 | 6.00 E
5 ( 5. M Bros.| S :  Seymour Grain &

i 33?0,0%11})1";.:16(?3& Yann 'r.o.s. e%?gglmco. o y .............. 11.22 | 5.01 |32.00 [33.00 | 8.20 [10.00 [36.09 | 7.48 | 6.00 E
1 Pittsh Plate| S :  Seymour Grain &

W Regla?gé% Nei:lg.srkurlgf ].a E.\ 6%’3”32{/&60' i y .............. 10.28 | 5.94 |33.81 (32.00 | 7.98 [ 9.00 [36.35 | 5.64 | 5.00 g

. o

> WaEAT PRODUCTS.
Wheat Bran.
; 115 | Dandy. Copeland Flour Mills,
b= Midland, Canada. . Shelton: Wolf Savitsky.......[11.33 | 5.72 |18.50 15.00 [10.25 [11.50 [53.88 | 5.32 | 3.50
- 9954 | Dominion Flour M1Hs, Mon-
treal, Canada. Derby: Peterson-Hendee Co..[11.15 | 5.60 [13.88 [15.00 [10.05 |11.50 |53.85 | 5.47 | 3.50
9994 | The Fairchild Mlllmg Co ;
E . Cleveland, Ohie, i w5 .5 55 o0 "Highwood: T.C. Hadden & Co.|11.40 | 6.07 |15.19 |14.00 | 9.23 [12.00 [53.08 | 5.03 | 3.50
: 7799 | Choice. Hecker- Jones-Jewell| West Cheshire: Cheshire Grain -
B Milling Co., Buffalo, N. Y.. & CoaliCoy i i e, Aeds 10.87 | 6.31 |15.50 |13.50 |{10.00 (14.00 |53.61 | 3.71 | 3.50
B 8321 | Choice. Hecker jones Jewell Middlefield: Middlefield Grain :
3 Milling Co., N. Y. O W ORI o s s e B v i ~| 5.60 | 5.89 [14.00 |[14.00 [10.00 |14.00 |59.66 | 4.85 | 3.50
9984 | Ben Hur. Hennepm Mill Co. 4
Minneapolis, Minn. . ... Southbury: H. R. Stone......[12.10 | 5.46 [13.88 {14.00 | 9.75 |12.00 {53.50 | 5.31 | 4.00 »
7849 | Black Hawk. International ; 2
Milling Co., Minneapolis, Jie t::
- NG e ae Sl i ae Guilford: Fred C. Morse & Son|10.36 | 6.69 |15.38 [15.00 [10.03 .{12.00 |52.69 | 4.85 | 3.20 =
236 | Big Flake. Kansas Flour Mills| Thompsonville: Geo. S. Phelps 4
Corp., Kansas City, Mo..... o 8T T e R S 10.88 | 7.33 [15.94 |15.00 | 9.40 {11.00 [52.80 | 4.15 | 3.50 @
113 | Lakewoods. Chas. M. Cox,
Boston, Mass. ............ Plantsville: C. A. Cowles.....|11.40 | 6.05 [12.75 [15.00 [10.90 [11.00 |53.45 | 5.45 | 3.50
47 | Larrabee Flour Mills Co.,
Kansas City, Mo. . ....| Canton: Canton Creamery....|10.40 [ 7.39 |15.63 [15.00 |10.35 {10.00 [51.83 | 4.40 | 3.50
8728 | Minneapolis Milling Co ‘Min-| Ansonia: Ansonia Flour & Feed
neapolis; Minn. .5 wii e R i o i 1 B R 8 5.65 | 6.18 [15.31 [14.50 |11.30 |{12.00 [56.13 | 5.43 | 5.00 -
3 9931 | Moon’s. Geo. Q. Moon & Co.,
Binghamton, N. Y......... Stratfords Z. C. Ingersol.... .. 10.68 | 4.75 |13.00 |13.00 | 8.38 {10.00 |57.78 | 5.41 | 3.00
- 8274 | Pure (extra broad). National
Milling Co., Toledo, Ohio...| Granby: E. H. Rollins..,..... 7.01 | 6.53 [15.69 {14.00 | 9.15 |10.00 |57.12 | 4.50 | 3.00
382 | Pure. National Milli ing Co
§ Toledo, Ohio. ...ne oo Lebanon: Berkman Grain Co..|10.65 | 7.07 |17.00 [14.00 | 8.60 |10.00 [52.30 | 4.38 | 3.00
3 250 | Pure. Nebraska Consohdated East Winsted: Leonard Grain
Mills Co., Omaha, Neb..... (CPre . L Tt s T T R S 10.13 | 6.41 |16.13 [15.50 | 8.93 |11.00 |54.07 | 4.33 | 3.50 &
S
-




TaBLE [. ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1928—Continued.

90¢

Pounds per Hundred
Protein ; gA % &
(N x 6.25) Fiber %;2 at e
@
Manufacturer and Brand Retail Dealer S 8 Q- - é
; o 35 | &6 R
S g% £e | Ih &5 g
g k 1} g % hel g z . el g a :j
2 = g e g 58 o'e g gy o
2 K 5 8 R 2 5e | 25| 8 | 85 ¢
g == < & S8 e Ch zZ & 68 iz
o}
: e
WueAaT Propucts— Continued. % % % % % % o % % o
=
Wheat Bran— Concluded. g
=
8805 | Niagara Choice. Niagara Falls 5
Milling Co., Niagara Falls,
e e Derby: Peterson-Hendee Co...| 8.40 | 5.13 |14.88 |14.00 | 8.85 [11.00 |57.29 | 5.45 | 3.50 &
8659 | Pure. Northwestern Consoli- . :
dated Milling Co., Minneap- =)
OHSEANVET, L s i, Wallingford: A.E.Hall...... 9.80 | 6.16 [16.69 |13.50 | 8.53 |12.00 [53.74 | 5.08 | 4.00 g
8204 | Ogulvie. Ogilvie Flour Mills Co.,
Montreal, Canada. ........ Hamden: 1. W. Beers........ 8.75 | 5.82 [15.00 (15.00 | 9.60 {11.50 |55.25 | 5.58 | 3.50
9 | Piisbury’s. Pillsbury’s Flour
Mills, Minneapolis, Minn.. .| Plainville: W. S. Easton..... 10.50 | 7.33 |14.94 |14.00 | 6.85 |12.00 {55.39 | 4.99 | 4.00
8771 | Bell Cow. Quaker Oats Co., c
@icaoorll=ctar o s s Waterbury: Spencer Grain Co..|10.05 | 5.39 |15.13 |15.00 | 9.53 |10.00 |54.42 | 5.48 | 3.50 g
: 7923 | Superior. Robin Hood Mills, : o
] Calgary, Canada: .., .« oo Shelton: Wolf Savitsky....... 10.11 | 5.04 |16.94 [15.00 (10.12 |11.50 |52.14 | 5.65 | 3.50 23
. 8770 | Occident. Russell Miller Mill- X 4
: : ing Co., Minneapolis, Minn.| Waterbury: Spencer Grain Co..[10.55 | 6.09 |15.81 [14.00 | 8.78 (11.50 |52.59 | 6.18 | 4.00 @
: : 9]

118 | Red Turkey. Southwestern
Milling Co., Kansas City,| Seymour: Seymour Grain &

D o s+ s ot g By wn o ey e (657 RS 10.15 | 7.15 (15.94 {14.50 | 9.65 [11.00 |52.93 | 4.18 | 3.50

142 | St. Lawrence Milling Co.,
Montreal, Canada......... Bridgeport: Samp Mortar Mills|10.00 | 5.22 |14.50 {15.00 | 9.45 [11.50 |56.03 | 4.80 | 3.50

102 | Standard Milling Co., Toronto, : ;
Conadn o u s imess o1 emus s Farmington: Winchell Smith..[12.03 | 5.46 [14.25 |15.00 | 9.75 [11.50 153.08 | 5.43 | 3.50
9991 | Téoga. Tioga Empire Feed ) )

Mills, Waverly, N. Y...... Plantsville: C. A. Cowles. .... 11.33 | 6.24 |12.88 {13.00 | 7.85 |10.00 |57.61 | 4.09 | 3.00

- 8312 | Gold Medal. Washburn-Crosby
Co., Minneapolis, Minn. ...| Branford: S.V. Osborn, Est..| 6.95 | 5.66 |14.38 |14.00 | 9.63 [12.00 [58.03 | 5.35 | 4.00

Wikeod Middings, o,

114 | Dandy Shorts. Copeland Flour
Mills, Midland, Canada....| Shelton: Wolf Savitsky....... 11.18
8315 | Wheat Shorts. Dominion Flour
: Mills, Montreal, Canada. . .| Branford: S. V. Osborn,Est...| 5.95
7818 | Elmore Smow Middlings. El-
more Milling Co., Oneonta,| Thompsonville: Geo. S. Phelps
e o e 100 w5 55 55 w35 5 @ ¥ wEHA B s 10.90 | 3.88 [16.38 (16.00 | 5.73 | 7.00 |58.46 | 4.65 | 4.25
8594 | Eshelman's Wheat Flour Mid-
dlings. John W. Eshelman & .
Son, Lancaster, Pa. .. Devon: Devon Coal & Ice Co..| 5.70 | 3.40 |{15.81 [16.00 | 5.43 | 6.00 |65.11 | 4.55 | 4.00
8183 | Standard Middlings. The Pair-
child Milling Co., Cleveland,| -
OIT055 0w v 2 o e s 6.5 577 Highwood: T.C. Hadden & Co.| 9.40 | 4.54 |16.50 [15.00 | 6.65 | 9.00 [57.81 | 5.10 | 4.00
8727 | H. Wheat Middlings. Hecker-
Jones-Jewell Milling Co.,| Southington: Southington Lum-
New York City. . IEE MO0 . 000 20 1 acnin e 1 s i 103 7.80 | 4.64 [16.56 {15.00 | 7.93 | 9.50 |57.64 | 5.43 | 5.00
8022 | Ben Hur Hard Wheat Flour. )
: Hennepin Mill Co., Minne-| Thomaston: Thomaston Supply
apolis, Minn, rL T (& e e s 10.21 | 4.01 |15.81 |16.00 | 4.10 | 6.00 |60.52 | 5.35 | 4.00

-8

.16 |16.50 |16.00 | 6.58 | 8.00 |56.04 | 5.54 | 5.00
.29 |16.63 |16.00 | 7.34 | 8.00 |59.69 .10 { 5.00

>
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TasLe . ANALYSES OF COMMERCIAL FEEDS, INsPECcTION OF 1928— Continued.

806

Pounds per Hundred
(N % 633) Fiber g3 Fat 3
0%

Manufacturer and Brand Retail Dealer 5 == g - o2 5
o L] 28 5 g &

S 0.4 g% L= 23
2 £ it | i IR
§ 8 o | B8 | 3 | =@ | 2| ¢ | é8 3
£ - i 8 | 8% | 2| S| B3| B | & @
- E 4 & E S o8 | 28 | & |68 S
o]
™
WaeAT PrODUCTS— Continued. % % % % % A % % % 7
Wheat Middlings, etc.— Cont. 5
8024 | Ben Hur Hard Whel\% ﬁS't(gui— b i e B . ; =
d. Hennepin i o} omaston: omaston Supply =
all\;hnnee.wpglrxls e‘%hnn "ch. 0. o b b irs i ars f iy gms pes « 10.25 | 4.60 [16.25 |15.00 | 7.95 | 9.50 |55.42 | 5.53 | 4.00 3

8475 | Ben Hur Middlings. Hennepin| West Cheshire: Cheshire Grain

17VLI1HCO Mlnnegapohs Mlgn & Coal Co. ..o 16,43 | 4.49 [16.63 |15.00 | 7.71 | 9.50/58.84 | 5.90 4.00 @
8486 | Black Hawk Flour. Interna- :
= tional Milling Co., Minneap- =
olis, Minn. g ............. Plantsville:. C. A. Cowles.....| 9.40 | 2.44 [16.13 |[15.00 | 2.73 | 4.50 |65.10 4.20 | 3.50 %

9934 | Black Hawk Standard Mid-

dlings. International Milling )
Co.,gMinneapolis, Minn . . . .| Stratford: Z. C. Ingersoll. .... 10.91 | 4.73 [16.31 [15.00 | 7.28 | 8.50 [55.45 | 5.32 | 4.50

155 | Standard Middlings. — King -
llﬁjdl\elsinlr\l/[.ﬂ.l. COY aneapo Wallingford: Laden Bros. ....[10.68 | 4.53 |16.00 |15.00 | 7.20 | 9.50 55.84 | 5.75 | 4.00 E

e Fl;)gtrr gg’éﬁ:n‘gﬂimgegé?ﬁhﬁ% Winsted: E. Manchester & Sons|10.41 | 3.70 [16.25 [15.00 | 6.03 | 6.00 [59.13 | 4.48 | 4.00 g
= Reg gglri’sF%ﬁstgd Manchester Winsted: E. Manchester & Sons| 9.75 | 3.54 |16.56 [15.00 | 5.43 | 6.00 |60.14 | 4.58 | 4.00 @
&

288 | Moon's Fresh Ground White.
Geo. Q. Moon & Co., Bing-

DA N Vo is s e s Wi Norfolk: Aug. P. Curtis...... 8.98 | 2.14 [15.00 [15.00 | 2.18 | 3.50 {67.92 | 3.78 | 3.50
358 | Pure Flour. Nebraska Consoli-| Easi Winsted: Leonard Grain )

dated Mills, Omaha, Neb.. (R 420 s e U S e B o 9.65 | 4.23 |17.38 [16.00 | 5.18 | 5.50 {58.56 | 5.00 | 4.50
8495 | Palmo Midds. Newsome Feed

& Grain Co., Pittsburg, Pa. | Plantsville: Mehmel & Sarvi...| 6.45 | 4.90 |15.63 |16.00 | 5.83 | 9.00 [56.49 [10.70 | 7.00

8804 | Niagara Choice. Niagara Falls
Milling Co., Niagara Falls,
NN L L m s o5 i el Derby: Peterson-Hendee Co...| 8.45 | 4.52 |16.25 |15.50 | 7.55 | 9.50 |57.28 | 5.95 | 4.00
8641 | Flour. Northwestern Consoli- '
dated Mill Co., Minneapolis,
RN o Pe on s No. Haven: W. L. Thorpe....| 5.35 | 3.70 {16.06 {15.00 | 5.90 | 6.00 [62.94 | 6.05 | 4.00
374 | Wheat Standard. Northwestern

Consolidated Milling Co.,| Bloomfield: Bloomfield Farmers’ S

Co., Minneapolis, Minn.- .. ERCHARLE, s il w1 0 0 9.55 | 4.78 |16.69 [15.00 | 8.08 | 9.50 |55.25 | 5.65 | 4.00 2

8203 | Ogilvie’s Wheat Shorts. Ogilvie ﬁ

: Flour Mills Co., Montreal, =

A s o i s S Hamden: 1. W. Beers........ 8. 25 o5 b s 75 E6.00 | 7145 TR 00 I6T.TL | 5.73 | 5.00 g

9953 | Flour. Park & Pollard Co., o
B0, Mo Wi o dosns s s s Derby: Peterson-Hendee Co...[11.46 | 3.25 [16.00 |16.00 | 4.83 | 6.00 [60.22 | 4.24 | 4.00

8 | Pilsbury's Hard Wheat A.
Pillsbury Flour Mills, Min-
: Heapolis, MINN . s cuis ie ssm Plainville: W.S. Eaton......[10.90 | 3.81 |17.75 |16.00 | 4.50 | 6.00 [58.06 | 4.98 | 4.00
10 | Pillsbury’s Hard Wheat Stand-

ard B. Pillsbury Flour Mills, ! !
Minneapolis, Minn . .| Plainville: W.$S. Eaton......{10.78 | 4.73 |17.31 {15.00 | 6.80 | 9.50 [55.14 | 5.24 | 4.00
7801 | Superior Wheat Shorts. ‘Robin
Hood Mills, Ltd., Calgary,
2 Qe o S GRS Planisville: C. A. Cowles. .. .. 10.73 | 4.02 {18.75 [17.00 | 7.80 | 8.00 |53.38 | 5.82 | 5.00
135 | Wirthmore Flour. St. Albans
Gaain Co., St. Albans, Vt. .| Branford: S. V. Osborn Est...[10.98 | 4.36 |15.44 [15.00 | 5.58 | 6.00 [58.84 | 4.80 | 4.00
103 | Shorts. Standard Mﬂhng Co Bloomfield: Bloomfield Farmers’
Toronto, Canada Exchange. . T .110.98 |“4.65 |16.75 [16.00 | 6.85 | 8.00 [55.12 | 5.65 | 5.00

609




TaBLE .

ANALYSES OF CoMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred
Protein 5
(N x 6.25) Fiber g,g Fat
Manufacturer and Brand Retail Dealer = f?.
5 g & <8 v g <8
5 g% 8o | I 24
g 8 v | 88 | v | 82| ¥ | - | B3
5 s | % 5 |l&sf 8 pde | &5 | B
E E | %2 | & |88 | & |38 |28 2 | &
WHEAT Propucts—Coniinued .
Wheat Middlings, etc.—Concl. % % %0 %o /0 % % % %
8790 Pe&nﬁm.D David Stott Flour
‘Mills, Detroit, Mich. ...... Waterbury: Spencer Grain o iy |
8197 Syragoéd Flémr Syracuse Mill. i P Co.| 7.30 | 4.96 (15.13 |15.00 | 7.61 | 9.00 [59.90 | 5.10 | 4.00
ing Co., Syracuse, N. Y. Litchfield: Wadhams Co...... : : : §
41 Sy;’ago(l:d o S s ML fi 6.20 | 3.86 |17.13 !15.00 | 5.88 | 6.00 |62.05 | 4.88 | 4.00
ing Co., Syracuse, N. Y. Colchester: P. Cutler Inc. .. .. 3 3.
7952 A%gelui kThompson Mﬂhng c 10.48 | 3.01 [15.44 |15.00 | 3.83 | 6.00 [62.81 | 4.43 | 4.00
0., Lockport, N Waterbury: Spencer Grai .. [22.
9999 | Gold Mool pStandard g i Y p r Grain Co..|22.41 | 4.48 |19.00 |15.50 | 6.40 | 7.00 |41.89 | 5.82 | 4.50
}ourrllv[Crosby Co., Minneapo-
R S Plantsville: C. A. Cowles. .. .. 10. . s 5
315 Big(Y | Blour Jiddiings. Van- 0.98 | 4.73 116.81 [15.00 | 7.08 | 9.50 |55.45 | 4.95 | 4.00
tic Grain & Products Co.,
DOEWACH (o i e i Mystic: Mpystic Grain Co..... 10.95 | 3.80 |15.38 [17.00 | 6.45 | 6.00 [58.62 | 4.80 | 5.00
Wheat Red Dog, etc.
7943 | Wingold Diamond G. Bay State
Milling Co., Winona, Minn.| Danbury: F.C. Benjamin....[11.90 | 2.70 [17.00 [17.00 | 2.38 | 2.50 [61.64 4.38 | 3.50
8275 | Eshelman's. John W. Eshel-| Thompsonville: Geo. S. Phelps
man & Sons, Lancaster, Pa. &Co.ov i 7.48 1 2.92 (16.50 (16.00 | 3.35 | 4.00 [65.75 | 4.00 | 4.00
8729 | The Fairfax Milling Co., Fair-
Hs eI B el L e SN New Haven: Moran-Patton Co.| 5.68 | 2.60 [16.75 [14.50 | 2.60 | 4.00 [68.99 | 3.38 | 3.00
8766 | Red Wing Special. The Fairfax
; Milling Co., Red Wing,
Minn. Plantsville: C. A. Cowles. .... 9.80 | 2.63 |16.50 [14.50 | 2.75 | 4.00 ({64.54 | 3.78 | 3.00
7850 | Hecker - ]ones - Jewell M1111ng :
. Co,.New York Cityr. . . s e Hizganum: F. A. Petrofsky...|10.30 | 3.18 |18.44 |15.75 | 3.30 | 4.00 |59.23 | 5.55 | 4.50
8490 | Black Hawk Wheat Low Grade
2 Flour. International Milling ;
Co., Minneapolis, Minn. . ..| Plantsville: C. A. Cowles. .... 10.70 | 1.13 |14.50 |14.00 | 0.83 | 1.50 |70.26 | 2.58 | 1.80
8013 | Modoc Low Grade Flour. H. H.
King Flour Mills, Minneapo-| Long Hill: Long Hill Feed ’
LS =NVEnm o e 55 dvms s & BEOTE ) o il 5 1 5 s e s 10.06 | 3.48 |19.44 |16.00 | 4.15 | 4.00 |57.82 | 5.05 | 4.00
7937 | Maritime Milling Co., Buffale,| New Milford: Geo. E. Ackley
IS e s B i s K &Co...ovviiiinnene..-.|10.85 | 3.38 [16.75 |16.00 | 3.65 | 4.00 (61.17 | 4.20 | 4.00
138 | Wirthmore. St. Albans Grain| New Haven: R. G. Davis &
Col, ot Albatis | V. . b S e O P 11.03 | 2.21 {15.06 ({16.00 | 2.28 | 4.00 |66.14 | 3.28 | 4.00
145 | Washburn's Gold Medal Adrian.
Washburn-Crosby Co., Min-| Manchester: Manchester Grain
neapolis, Minn............ & Coal GOl wowavvz i iin: 10.60 | 2.20 {15.50 ({16.00 | 1.90 | 4.00 [66.28 | 3.52 | 3.50
Wheat Feed (Mixed Feed).
263 | Crosby’s. Crosby Milling Co.,
Brattlebono; Vb oo v siss Keni: Kent Grain & Coal Co.|{10.49 | 5.16 {15.00 [15.00 | 6.98 | 9.50 [57.82 | 4.55 | 4.50
8023 | Ben Hur Fancy Mixed. Henne- :
pin Milling Co., Minneapo-| Thomaston: Thomaston Supply
R TS T R LA SRS el (e e e e 10.87 | 4.18 |14.81 {16.00 | 6.13 | 7.50 [59.56 | 4.45 | 4.00
8676 | Gold Mine. H. H. King Flour }
Mills, Minneapolis, Minn.. .| Kensington: S. F. Labieniec..| 5.35 | 5.03 [16.00 {15.00 | 8.40 | 9.50 [59.42 | 5.80 | 4.50
242 | Red Star. E. Manchester &
Sons, Winsted. Winsted: E. Manchester & Sons| 9.78 | 4.71 |16.31 {15.00 | 6.78 | 7.50 |57.74 | 4.68 | 4.00
l
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TaBLE I.

Anavyses or CoMMERCIAL FEEDS, INsPECTION OF 1928—Continued.

Pounds per Hundred

Protein §
(N x 6.25) Fiber :’5 Fat
=]
Manufacturer and Brand Retail Dealer == e 2 ﬂ: =
] 53 2 | =8 o8
z 2> £0 o g
: g v | a8 | ¢ | BE | | = |53
- & = g S 3 EE e R
g = < = O & [ O & Z2 = O
WHEAT PrODUCTS— Continued. % % o % % % % % %
Wheat Feed (Mixed Feed)—
Sty Co.,| New Milford: Geo. E. Ackley &
295 | Bull. Maritime Millin 0., ew Milford: Geo. E. Ackley .
i Buffalo, §\T.Y ....... g ..... e e N e 9.85 | 4.27 (14.25 {15.00 | 7.43 | 8.00 [59.75 | 4.45 | 4.00
119 | Red Wing. Meech & Stoddard, -
Inc., I\/giiddletown, Conn....| East Hartford: Meech Grain Co.110.40 | 4.30 {15.13 {15.00 | 6.55 {10.00 |58.92 | 4.70 | 4.50
120 | Moon's. Geo. Q. Moon & Co., -
Binghamton,QN. AR Manchester: 1. P. Campbell...|10.38 | 5.82 |15.50 |14.00 | 8.03 {10.00 [55.42 | 4.85 | 4.00
50 | Osota. National Milling Co., é
Toledo, Ohio........ g ..... Simsbury: Woods-Chandler Co |10.15 | 5.24 |16.75 {15.00 | 7.65 [10.00 (55.75 | 4.46 | 4.50
8640 | X X X Comet. Nl?/lith Wes%arn
Consolidated illing 0.
Minneapolis, Minn. ....... No. Haven: W. L. Thorpe....| 5.30 | 3.03 |18.13 [16.00 | 2.58 | 4.00 [65.06 | 5.90 | 4.00
402 | Northwestern C011;1/15011da‘ced1
Milling Co., inneapolis,
: angp Farmington: Winchell Smith..[{10.28 | 5.41 (16.38 |15.00 | 7.80 | 8.50 |54.68 | 5.45 | 4.00
- 8795 | Pillsbury’s X X Daz\sy Pills- = = Gt
z b Flour Mills, Minneapo- omaston: Thomaston Supply .
li;r}l,\/ﬁnn.r...1 .S ........ p i ke R e T e 8.10 | 2.28 [17.50 [16.00 | 1.43 | 4.00 |66.01 | 4.68 | 4.00

183

- 8563
136
260

a2

362

8709
- 8580
8566
8184
9985
157
8476
86T

Pillsbury’s Fancy Mixed. Pills-
bury Flour Mills, Minneapo-
eiinais s o A e

Occident. Russell Miller Milling
Co., Minneapolis, Minn.

thhmore St. Albans Grain
Co., St Albans, Vit . ... ..

Washburn's Gold Medal. Wash-
burn Crosby Co., Minneapo-
Iealblion o o

Washburn's Gold Medal. Wash-
burn Croshy Co., Minneapo-
Be e e e el

Big (Y). Yantic Grain &
Products Co., Norwich. . . ..

Maize PrRoODUCTS. -

Corn Gluten Feed.
American Maize Products
Co., New York City. . ... ..
Amco. American M1H1ng Co.,
Reoria Al v monrr e
Clinton.  Clinton Corn Syrup
Refining Co., Clinton, Iowa.
Buffalo. Corn Products Refin-
ing Co., New York City..
Diamond. Corn Products Re-
fining Co., New York City..
Keokuk. J. e Hubinger Bros.
Co., Keokuk, lowa.
Staleys A E. Staley Mfg Co
Decatur, I11..
Union. Union Sales Corp,
Columbus, Ind. .

' Branford:

Danbury: C.S. Barnum & Son.
Ansonia: Ansonia Flour & Feed

5. Ve Ocborn Est.

Torrington: D. L. Talcott. . ..

New Milford: Geo. T. Soule. .

Abington: Weeks Bros. ......

Middletown: Meech & Stoddard

be o ow cn s s i e
Newington: Thos. Holt. .. ...
Seymour:  Seymour Grain &

CoaliCo; v ey
Highwood: T.C.Hadden & Co.
Southbury: H. R. Stone. . ....

Norwalk: Frank Libner & Sons
West Cheshire: Cheshire Grain
& CoalCo. ot M

Kensington: S. F. Labieniec. . .

10.23
7.68
10.83

10.00

11.00
10.25

7.20
6.85
6.63
7.50
8.35
9.58
6.45
7.15

3.75
4.43 .
4.46

4.10

4.14
4.39

4.73
=77
5.83
6.41
1.25
4.00
5.96
7.52

17
16.
14.

50
06

13
14.63

16.
15,

00
31

06
00
06
25

28.
10.
27
24.
39.
28.
25.
26.

25
25
81

15.00
15.00
15.00

16.00

16.00
16.00

23.00

9.00
23.00
23.00
40.00
23.00
23.00
23.00

718

.63
.43
.83
.55
.88
.18
.50
.30

h R R SRR | SOMIE < S o B S LR |

0 o0 W B O W ;v

.50
.50
.00

.50

.50
.00

.50
.00
.50
.50
.00
.50
.00
.00

158.

58.

60.

58.
57.

50.
73.
50.
52.
44.
48.
54.
49.

95
82

04

88
24

03
00
65
01
21
86
09
24

4.58

.35
.95
.00
.28
.75
.13
.75

TR R SR S

.00
.50
.50

.00

.00
.50

.00
.00
.00
.00
.00
.00
.00
.00
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TaBLE 1. ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred

i B3]
(N 2 6.25) Fiber £3 Fat
R
Manufacturer and Brand Retail Dealer 5 5 gé E E: o
E g 8 | Lh 85
3 2 | 3 2| S5 | 3 | 88| B | 2 | &3
2 B < & &8 = b2 Z5 & 62
Maize Propucts— Continued. % % % % % % % % %
Hominy Fele\/,%:ll' G
e /“@ﬁﬁﬁga??ﬁ????..?T??..?? North Haven: W. L. Thorpe..| 5.40 | 2.50 |10.75 [10.00 | 3.95 | 5.00 |70.40 | 7.00 | 7.00
- tur Milli Coy,
oo H(]))néi:tur?elc]?. ur 1 1 mg . 0 East Haven: A.W. Forbes....| 6.18 | 2.68 10.75 [10.00 | 4.60 | 6.00 [68.54 | 7.25 7.00
ite. © | Southington: Southington Lum-
e ngé,ettle Cﬁil]}((,)gl\%ﬁch.o.r{l??.n.y. Ogerzégo‘.) .......... g ........ 8. .58 | 2.25 |10.88 [10.00 | 3.65 | 5.00 67.94 | 6.70 | 6.00
356 | Badger White. Chas. A. Krause
%\/Igﬂling Co., Milwaukee, Wis.| Thomaston: 1.Levy......... 9.58 | 2.70 [12.38 [10.00 | 4.95 | 5.00 [63.76 | 6.63 | 6.00
B2 1 S South. Louisville Mill-
;. girxllzryCo??Louisxcf)ille, B oo Manchester: Little & McKinney| 8.80 | 8.27 |11.56 [10.00 | 5.48 6.00 [60.06 | 5.83 | 7.00
49 | Steam Cooked. Miner-Hillard 3 s 5 i ’
illi i - 3 armers
%ﬁgg?g..??fi.?ygkééf??fﬁﬁ %ZZﬁgnge..??F?.?....f ..... 10.33 | 2.22 110.63 [10.00 | 3.25 | 5.00 [69.64 | 3.93 | 4.00
's, Geo. Q. M & Co.,
'9933' M(])??iggfhar‘netgn,QN. S({)OTI ...... Stratford: Z. C. Ingersoll. . ... 8.41 | 2.17 [10.94 [10.00 | 5.98 | 6.00 |66. 10 | 6.40 | 5.00
illi 2l T ton: Th ton Suppl
i P%@@.%Zigﬁiffﬁhség???f??f e PP 113,54 [12.00 [10.00 | 4.65 | 6.00 [65.13 | 7.50 | 7.00

8672

8492
8629
7792

8674
148

188
8581

8661
8283

7917
8109

7925

Patent Cereal Co., Geneva,
WY

Battle Creek, Mich........
Pratt's White. Pratt Food Co.,
B afa ot N AV s s s s
White. Quaker Oats
Clieape, Tl o ;v oo s wenmis
Quaker Oats Co., Chicago, Il

Vellow. Quaker Oats Co.,
©hicago, Tl .on vuwe o m e
White. Quaker Oats Co.,

@lioaee, Ml o vas s i mns s
Paragon. St. Albans Grain Co.,
ST AIBANE, Vi v em coneie
RyE PRODUCTS.- :
Miner-Hillard Milling Co.,
Wilkes-Barre, Pa...... ...
Upper Hudson Rye Flour
Mills, Troy, N Y.........

BREWERS' AND DISTILLERS’
GRAINS.

Dewey’'s Distillers Dried Grains.
Dewey Bros. Co., Blanches-
5 6 1t (o D R LA s o

Dewey's Distillers Dried Grains.

Dewey Bros., Blanchester,
OhL0: on s sonr s iai s e o s
Bull Brand Dried Brewers

Grains. Farmers’ Feed Co.,
Birfaloy, DN W e dSis 4 v sbs

East Wallingford: D. W. Ives..
Plantsville: Mehmel & Sarvi. .
Norwalk: Frank Libner & Son

Highwood: T.C. Hadden & Co.

Wallingford: Laden Bros.....
Long Hill: Long Hill Feed
o e e st R R T o

Danbury: C.S. Barnum & Son

Newington: Thos. Holt

Wallingford: A. E.Hall...:..
Norwich: Yantic Grain &
Products Co

Norwich: Yantic Grain Co. ..

Norwich: Yantic Grain &
ProductsrCo s i s 5 wssins 4l vass s
Long Hill: Long Hill Feed
T et S e T o e 1ot

5.25
10.65
5.60

11.16
6.30

10.55
8.85
6.20

7.90
7.88

7.48

5.95

2.51
1.82
2.65

1.86
2011

2.38
2.15
3.25

3.53
3.62

4.70

4.70

3.75

10.88
10.00
11.25

9.50
10.56

11.25
10.00
10.63

15.63
14.88

28.44

28.50

23.44

10

105
10.
10.
10.

10.
10.
10.

12.
13.

30.

30.

22.

00
00
00

50
.00

50
50
00

00
50

00
6o

00

N

G R CC I T N R Ut

.20
.33

.40

.63

16.

.83
3
.23

.00
.00
.00

.00
.00

.00
.00
.00

.69
18

.88
1.8
.48

3 o o esy & v v

.00
.00

(=]

.00
13.00

15.00

73.
65.
71,

67 ;
71,

67.
68.
67.

65.
66.

39.

40.

43.

43
10
12

73
70

59
42
99

31

29

36

49

.10
.70
.15

.06
.15

.35
.40
.45

N Ot B ot v ©

10.40

10.20

.05

Ut ot ot xR 2 Dt

[V )

10.

10.

.00
.00
.00

.00
.00

.00
.00
.00

.60 -
.00

00

00

.00

¥1g
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TaBLE [. ANALVSES OF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued. =
" (=]
Pounds per Hundred
=
Protein ¥ =
(N x 6.25) Fiber 83 Fat
R o
o
Manufacturer and Brand Retail Dealer < B e
5 o & .9 (3 @'5
[T =} D+ st [T
Z 2+ ] ol a oe
& s.. o =87 ko] g 2 sy Bl e2
5 3 a g9 5 = E o - 2o
5 4 a 5 g4 5 o £4 3 Se
& = < & 52 R CK Z2 = k]

BREWERS' AND DISTILLERS’
GrAINsS—Continued.
106 | Bull Brand Dried Grains. Far-| New Haven: R. G. Davis & ‘
mers’ Feed Co., York City.. D OIS sy s 5 5 & B¢ 578 19 £ 550 5.5 8§ 303 6.00 | 3.50 124.38 [22.00 [15.35 |15.00 (43.92 | 6.85 | 6.00
9976 | Alco Dried Brewers' Grains.
C. J. Martenis Grain Co.,| Seymour: Seymour Grain &
New York City........... Caal-Cos. i el 8.20 | 3.86 {21.06 |21.00 (13.85 |20.00 (46.59 | 6.44 | 6.00
146 | Alco Dried Distillers’ Graims.
C. J. Martenis Grain Co.,

NOILVIS ILNANIdHdIXH LOAJILOANNOOD

New York City. «s s w05 25| Guilfords. Fred C. Motse: : .« 7.50 | 1.89 |27.75 |30.00 [10.98 |15.00 (43.33 | 8.55 | 8.00
216 | Brewers' Dried Grains. St. Al-

bans Grain Co., St. Albans, ]

b i e 70 W Danbury: F.C. Benjamin....| 8.78 | 3.95 (20.81 {21.00 |{13.38 [15.00 [46.80 | 6.28 | 5.00

. Driep BEET PuLp.
8191 | The Larrowe Milling Co., De-

E i trortsMiteh s T Hamden: 1. W. Beers........ 5.51 | 3.21 | 9.38 | 8.00 |18.33 [22.00 [62.82 | 0.75 | 0.50
9961 | Molasses Beet Pulp. The Lar-
F rowe Milling Co., Detroit,| Ansonia: Ansonia Flour & Feed

NTER. 2 e e s Co s b 11.08 | 4.98 | 7.06 | 8.00 [13.83 |20.00 |62.49 | 0.56 | 0.50

€0¢ NILETINE

ProPrRIETARY MIXED FEEDS.
Horse Feed, elc.

7902 | Amco. American Milling Co.,

Peeria, I ... :

veieieiwnn...| Middletown: Charles Dragoo..| 8.70 [10.80 [13.19 |10.00 |17.13 |21.00 |49.33 | 0.85 | 0.50
7933 | Amco. American Milling Co.,

: Beotiae Il © e o ommimen st « Falls Village: H. E. Dean....{10.48 | 3.31 | 9.44 | 9.00 | 7.46 | 9.00 65.71 | 3.60 | 2.50
8577 | Amco. American Milling Co.,
(2t R N S S Newington: Thos. Holt. .. ... 7.23 1 3.15|9.3819.00 | 6.83 | 9.00 |68.53 | 4.88 | 3.50

" 8579 | Amco June Pasture Alfalfa and
- Molasses. American Milling
o Peopias |11 o 0 o Newington: Thos.. Holt.... .. 6.85
379 | Amco Provender Y4 and 15. d

American Milling Co., Pe-

.41 |12.38 |10.00 {18.53 {21.00 (51.15 | 0.68 | 0.50

—
)

Gre L O SR R e g e i e Gildersleeve: John H. Fay..... 10.48 | 2.50 |{11.31 {10.00 | 6.03 {10.00 {65.35 | 4.33 | 4.00
7912 | Wonder. Arcady Farms Mill- 5 >
ing Co., Chicago, Ill.......| Putnam: Dayville Grain Co..| 6.90 | 4.58 [10.00 |10.50 | 9.08 {10.00 |65.61 | 3.83 | 3.00 §
8279 | Chariot. Beacon Milling Co., (9
EAvtoa, N Yoo vt o skt Danbury: C.S. Barnum & Son| 5.50 | 5.16 [10.00 | 8.00 | 7.59 [10.00 [69.35 | 2.40 | 2.00
8280 | Beacon Hog Feed. Beacon &
Milling Co., Cayuga, N.'Y.| Bethlehem: A.T. Minor......| 6.95 | 7.59 |19.81 [18.00 [ 6.50 | 7.00 |53.55 | 5.60 | 5.00
149 | Beacon. Beacon Milling Co.,
Caytigas Ne Yo - o0 oo Danbury: C.S.Barnum & Son(12.10 | 4.18 {11.06 | 9.00 | 7.20 |11.00 |62.26 | 3.20 | 2.50
7853 | C. W. Campbell Co., Westerly
RSl e T L Westerly: C. W. Campbell Co..[12.01 | 6.10 |11.38 6.68 [ .... |59.78 | 4.05
310 | Provender. C. W. Campbell,
Stonington, Contsws 5w s Mystic: C. W. Campbell Co. .|{10.28 | 2.82 (10.63 [10.00 | 7.25 [10.00 (63.74 | 5.28 | 4.00
311 | C. W. Campbell Co., Stoning-
T At~ ST T e Groton: C. W. Campbell Co...{10.98 | 4.14 |10.13 |10.00 | 9.05 [12.00 [62.50 | 3.20 | 4.00
36 | Ajax. Chapin & Co., Chicago,| Collinsville: Rourke-Robotham
e A LY, o S ity o o et GO, 1 i o e .. 9.12 | 6.08 |11.38 | 9.00 |10.23 [12.00 |59.70 | 3.49 | 3.00
7920 | Co-Pro-Co. Corn Products Re-
fining Co., New York City..| Westerly: C. W. Campbell Co..| 5.88 | 5.79 |10.06 | 9.00 |13.15 [12.00 [61.67 | 3.45 | 2.50
9924 | Davis. R. G. Davis & Sons,
New Haven, Conn......... Milford: Milford Grain Co...|10.51 | 4.02 | 9.63 | 9.00 | 7.65 (10.00 (64.71 | 3.48 | 3.00

LTS




TABLE .

ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred

Protein ‘g
(N x 6.25) Fiber B Fat
Manufacturer and Brand Retail Dealer = 5?}
S Le) g 'C;.g 8 é o =]
A 53 8| s ki
g 5 v | BB | ¢ | B2 | 84| w | i
g kS & 5 | 8% 5 | g | B3| B | &%
z Bl 4 | & |8 | & |88 | EE | & | 3B
PROPRIETACI‘;S;H}\?/LI;;(;D FEEDS % % % % A %, % % %
Horse Feed, etc.— Continued.
9962 | Davis No. 1 Provender. R. G.
gaws & Sons, New Haven,
O & o v 5 v Raes s 5 5 s Ansonia: Ansonia Fl
e T el A a Flour & Feed|11.85 | 2.86 [10.00 {10.00 | 8.18 | 8.00 [64.23 | 2.88 | 3.50
83\715 & Sons, New Haven,
ETRIES ) S S e gt da i New Haven: R. G, Davis & Sons|10. : 5
619 | Alfalfa Medl, Triple XX X. s|10.48 | 3.26 [10.56 |10.00 | 7.83 | 8.00 |63.87 | 4.00 | 3.50
ll?enver é&lgalfa Milling Co.,
amar, Colorado. New Haven: R. G. Davis & So .
19927 | Alfalfa Meal. Denver Alfalia ie 9.86 |13.63 ]13.00
M(iilling Co., Lamar, Colo-
TIOERS Zomll Dl AR Devon: Devon Coal & Ice Co..| 9. . 3
7618 | Alfalfa Leaf Meal, Denves AL 9.44 | 9.03 14.5Q 13.00 [30.53 133.00 [34.54 | 1.96 | 1.00
falfa Milling Co., Lamar,
COlOradon., - ¢ vt ot s s New Haven: R. G. Davis & Sons 14.35 [19.38 [20.00
9928 | Alfalfa Leaf Meal (Leafalfa
Brand) Denver Alfalfa
Milling and Products Co.,
amar: Colorado. . e s Devon: Devon Coal & Ice Co.| 9.90 |12.21 |21.25 |20.00 |14.03 [18.00 |39.53 | 3.08 | 2.50
8645 | Eastern States Open Formula. ?
Eastern States Farmers’ Ex-
change, Springfield, Mass...| North Haven: Ridgewood Farm| 7.40 | 3.94 |[11.00 {11.00 | 5.90 | 7.00 [67.37 | 4.39 | 3.50
159 | Elmore, with Molasses. Elmore| Thomaston: Thomaston Supply
: Milling Co., Oneonta, N. Y. (27 T IR P PO S 11.80 | 3.33 [10.50 | 9.00 | 6.73 [11.00 |63.61 | 4.03 | 2.50
8273 | Eshelman's Red Rose 85. John .
W. Eshelman & Sons, Lan-
Bt DA T i i v Hamden: 1. W. Beers:... o4 6.41 13.38|9.06 | 9.00 | 5.43 [10.00 [72.37 | 3.35 | 3.00
218 | Liberty. John W. Eshelman &| Southport: C. Buckingham &
Sons, Lancaster; Pa. . G e B RS ot 11.63 | 7.45 |1 9.06 | 7.00 | 9.60 (10.00 |59.76 | 2.50 | 2.00
219 | Lancaster 60. John W. Eshel- ;
man & Sons, Lancaster, Pa.| So. Norwalk: Roodner Feed Co.[11.70 | 4.37 | 9.81 | 9.00 | 8.28 [10.00 |62.41 | 3.43 | 2.50
7948 | Flory's. Flory Milling “Co., |
: Baneor, Pa. . vuien e osmai o Long Hill: Long Hill Feed Store| 8.01 | 4.09 | 9.13 | 9.00 | 9.30 |10.00 [65.82 | 3.65 | 2.50
107 | Vio. Flory Milling Co., Ban-
DT B 4% 1, s v o s B Long Hill: Long Hill Feed Store|11.43 | 5.37 | 6.88 | 6.00 [13.55 {12.00 (60.77 | 2.00 | 2.00
7800 | Bromco. Grain Belt Mills Co :
Stv Joseph, Mo.:.ucwwsimes Plantsville: Mehmel & Sarvi..|10.45 | 6.58 {10.94 | 9.00 [13.33 |15.00 [57.10 | 1.60 | 2.00 .
111! | Bromco. Grain Belt Mills Co.,
So. St. Joseph, Mo. . Westville: R. G. Davis & Sons..| 8.00 | 8.36 [11.13 | 9.00 {12.83 |15.00 |57.80 | 1.88 | 2.00
158! | Hunter. Grain Belt Mills Co, East Hartford: Meech Grain
Staliotiis;, Mow cuvw e sm s ks s 6 et o8 IRk Ay B e 11.25 [ 6.59 | 9.75 | 9.00 | 8.50 (14.00 [61.88 | 2.03 | 2.00
8272 | Kingfalfa. Hales & Hunter
Co:Chicago; a:i:owianes Highwood: T.C.Hadden & Co.| 5.04 | 5.54 | 9.25 | 9.00 [10.93 |15.00 [66.96 | 2.28 | 2.00
112 | College. Hales & Hunter Co.,
@hieass, .. c e s i Highwood: T.C.Hadden & Co.| 6.88 | 4.99 (10.63 [ 9.00 | 9.80 |10.00 |64.82 | 2.88 | 2.50
117 | Pioneer Hog Feed. Hales & :
Hunter Co., Chicago, Ill....| Highwood: T.C. Hadden & Co.| 8.78 | 8.52 [21.06 {16.00 | 6.70 | 9.00 |50.66 | 4.28 | 4.00

1 Wire tags illegal.
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TaBLE I. ANALYSES OF CoOMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

0gg

Pounds per Hundred
L (NP;OE?;%) Piber %’é Fat 8
t —| % Z,
i Manufacturer and Brand Retail Dealer S a5 9 5 = 7
; o T3 | &3 ¥s o
[ 2 oe 2o o b bg= 2
E : R e R
p Srle e b A L BS R BE O
‘E 2 = < = &g = [GR= Za & &8 =
— =
! b
F PROPRIETARY MIXED FEEDS— : % % % % % % % % % g
Continued. 3
=
Horse Feed, etc—Continued. =
130 | Re-Ground QOat Feed. ge%ktler- i T : 5
t i Bet oddar
gi Y(.).'. Company e e 6.58 | 6.50 | 7.38 | 5.00 [24.45 [28.00 |52.36 | 2.73 | 2.00 @
. 8707 | Imperial Steam gloolie/aldl.l (I:m- o e =
i i i = wn: eec oddar 3 =
! %ﬁleaéo,%ﬁilg ....... 10 incf.o ..................... 10.05 | 2.08 | 9.81 | 9.50 | 4.90 | 4.60 |68.81 | 4.35 | 4.00 %
Badger. Chas. A. Kra Mill-
= aingge%o., l\%/llsilwaukée,u%%fis.l‘ .| Thomaston: I.levy......... 12.33 | 2.90 {10.50 | 8.00 | 5.13 [12.00 (66.16 | 2.98 | 1.00

: 412 | L Hog Feed. Larrowe Mill- : :
E ai;,go Cc;).!,g Deeetroit, Mich. . ... Collinsville: Lawton-Miner Co.| 8.43 | 6.24 [19.50 |18.00 | 9.05 [10.00 (51.18 | 5.60 | 5.00
: 440 | Bull Brand with Molai;se.fs. e S

illi - - rd: eo. E. Ackle
: %\fﬁm%m%{Mmmg Co ia e “’O ................. "1 9.05 | 3.37 | 9.63 | 8.00 | 8.75 [10.00 |64.57 | 3.73 | 2.00 §
8803 | Red Wing Molasses. Meech & i Sh :
i : e rain .

(S:tc?r?r?.af(.i’. InCMlddletown & cegifl ...... it 8.65 | 3.28 | 9.19 | 9.00 | 6.63 [10.00 [68.32 | 3.93 | 3.00 g3
. 5 =

318 | ““1795"" Steam Cooked Corn and

1 Oats. Miner-Hillard Milling
Co., Wilkes-Barre, Pa.... .. Westerly: C. W. Campbell Co.| 8.75 | 2.65 [10.75 | 9.50 | 6.20 | 5.00 [67.47 | 4.18 | 4.00

8319 | Old Mull Provender. Fred C.
Morse, Guilford, Conn ....| Guilford: Fred C. Morse. ... .. 6.65.| 2.51 |10.81 (10.00 | 5.50°| 7.00 |69.08 | 5.45 | 4.00
9922 | Fred C. Morse, Guilford, Conn.| Guilford: Fred C. Morse... ... 120524 =8 29 il 69T S S iEh 38 e i s R R e T e

7852 | Domino Pep-O-Lene. ~ Nowak
Milling Corp., Hammond,

e o e Higganum: F. A. Petrofsky...|12.20 | 2.98 | 9.00 | 8.00 | 7.68 {10.00 |[64.34 | 3.80 | 2.00
52 | Domino Vim-O-Lene. Nowak

Milling Corp., Hammond,| Bloomfield: Bloomfield Farmers’

.69 | 9.88 | 8.00

t b R e Bxehatoe s B oo ool 10.55 | 3 7.18 | 9.00 |64.58 | 4.12 | 2.00
E 7845 | Osborn Provender. S. V. Osborn

‘ Fst., Brantord, Conti-- ., Branford: S. V. Osborn Est...|11.05 | 2.45 [11.31 |10.00 | 5.75 | 8.00 [65.39 | 4.05 | 4.00 »
E 7797 | Belmont. Park & Pollard Co.,| West Cheshire: . Cheshire Grain p%
: A Buflaloz N,V o0t i B Godle G 2 — e 10.15 | 4.24 {10.13 [10.00 | 8.60 [12.00 [62.75 | 4.13 | 2.00 =
7 7922 | Corn & Oats Y5 and V4. Park & : o
X Pollard Co., Buffalo, N."Y..| Shelion: Shelton Feed Co..... 10.38 | 2.70 {10.25 |10.00 | 8.23 | 8.00 (63.24 | 5.20 | 1..50 W&
8479 | Arlington. Park & Pollard Co., : £

Brialo N s Plainville: F. B. Newton. .. .. 6.13 | 3.62 | 9.88 | 9.00 | 9.14 {11.00 |66.68 | 4.55 | 2.50

181 | Chelsea. Park & Pollard Co., :

Buffale, Noo¥ o oo Waterbury: Spencer Grain Co.| 8.65 | 7.01 | 9.94 | 8.00 |14.45 (12.00 |57.92 | 2.03 | 2.00

8710 | Alfalfa Leaf Meal. Pecos Val-
ley Alfalta Mill Co., Hager-| West Cheshire: Cheshire Grain

man, New Mexico. ......... [E B e S e s il S 4.70 {10 .30 (17,25 |17.00 125 .05 |23.00 140,65 | 2.056 | '1.50
320 | Alfalfa Leaf Meal. Pecos Val-

ley Alfalfa Mill Co., Hager-

man, New Mexico.........| Botsford: G.T. Rasmussen.. | 8.23 [{15.59 (17.81 |17.00 |21.45 |23.00 [34.37 | 2.55 | 1.50
7589 | I[roquots Chop Feed.  Pratt :

Food Co., Buffalo, N. Y....| Danbury: C. S. Barnum & Son|11.61 .00 | 9.38 | 8.00 |{10.06 {12.00 |[58.95 | 3.00 | 4.00
185 | Utilsty. Pratt Food Co., Buf-| Brisiol: Bristol Grain & Supply

faloe NGy el i e Comsl o e e 10.48 | 4.88 | 8.50 | 6.50 | 9.15 |12.00 |64.36 | 2.63 | 1.50
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TaBLE I. AnaLysEs oF CoMMERCIAL FEEDS, INSPECTION OF 1928— Continued.
Pounds per Hundred
Protein “3
(N x 6.25) Fiber E’U\ Fat
y 58
Manufacturer and Brand Retail Dealer A L= 3 s
s is 3= | &8 i3
= &> te |ogw g%
g : T ol b Al = bw | a]
3 s | 3 2olas s | Ee | ood iR 1 E
2 = < = d& [ Od ER) & &8
PrROPRIETARY MIXED FEEDs— % % %% % % % % Y% %
Continued. :
Horse Feed, etc.— Concluded.
8565 | Horse Power. Quaker Oats| Seymour: Seymour Grain & .
Co.,Chicago, 11l = o .- CoaliCo i eev.....| 8.00 | 4.88 [11.19 |11.00 | 8.48 |11.00 (64.15 | 3.30 | 2.80
8595 | Vim. Quaker Oats Co., Chi- 3
ezl e S Devon: Devon Coal & Ice Co. .| 2.80 | 6.15 | 4.25 | 5.00 |29.28 |28.00 [55.97 | 1.55 | 2.00
9975 | Green Cross. Quaker Oats Co.,| Seymour: Seymour Grain &
Chiedeo, Tl o0 o o CoalilCo. = v b s 12.25 | 6.23 |11.00 {10.00 {13.08 [12.00 |54.84 | 2.60 | 2.50
10000| Sugared Vim. Quaker Oats
Co., Chicago, III.. Plantsville: C. A, Cowles.....| 8.62 | 6.76 | 5.00 | 5.00 [24.08 |25.00 |54.32 | 1.22 | 1.50
8564 Purina Bulky-Las. "Ralston
Purina Co., St. Louis, Mo. .| Ansonia: Ansonia Flour & Feed| 8.70 | 7.53 |10.13 | 9.00 [16.15 |15.00 55.79 11.70 | 1.30
21 | Purina Omolene. Ralston Pu- !
rina Co., St. Louis, Mo. . ... Meriden:: H, Grulich......... 12.03 | 3.78 [10.88 | 9.70 | 6.65 | 9.00 [62.83 | 3.83 | 3.20
126 | Purina Hog Fatema. Ralston| Manchester: Manchester Grain
: Purina Co., St. Louis, Mo. . & Conl Gai i i 11.43 | 7.51 [14.94 [14.00 | 5.80 | 6.00 |56.84 | 3.48 | 3.00
: 192 | Purina Rolled Oats (Steam
: Cooked). Ralston Purina| Stamford: Clapboard Hill Feed
| €o:, 5. Louis, Mo .. ... Com s 0 o e RS S0 7T 15 88E6E 005 18851 S0 00 A166- 9906 18114600

392

8761
9995
214
143

144
335

87563
87569
256

8621

8477
7901

Diamond 859.
Grain & Coal Co.,
onn e e e e e

Honeysuckle. Chas. Schaefer &
Sous, Brooklyn, N. Y. .....

Wirthmore. St. Albans Grain
Co., St. Albans, Vt.

Charlestock:. St. Albans Grain
Co., ot Albans Vt.

Syragold with Molasses.
cuse Mﬂhng Co,,
NoY.

Jordan, with Molasses Syracuse
Mﬂhng Co., Syracuse, N. Y.

Syragold Ground Corn.and Oai
Feed. Syracuse Milling Co.,
Syracuse, N- ¥ ... . .5 ..

Neverfail. Tioga Empire Mills,
Wayverly, No Y o oh

Derby.  Tioga-Empire Mills,
Wayerly NV DL e

Derby Corn and Oat. Tioga-
1IQJImSp{lre Feed Mills, Waverly,

Rockville
Rockyville,

Syracuse,

Special Rosebro. Vltahty Mllls,
Inc., Chicago, Iil.

Dairy Feeds.
Claco. C.L. Adams Co., Wood-
Prev=Coin. oo e e
Amco 20%, (Flexible Formula.)
American Milling Co., Pe-
Grig ST, o

Syra— ;

Manchester Grain

Conn. Feed Co. . .
IS Boers

Manchester:
& Coal Co

Bridgeport:

Hamden:
R'ngeﬁeld

East Bridgeport: J. Simon. . ...

East Bridgeport: J. Simon. .. ..

Colchester: P. Cutler, Inc..
New Britain: Stanley- Svea
GaaintCod ool e

So. Norwalk: Roodner Feed Co.

Hawleyville: W. A. Honan. ...
Eaét Bmdgepori Kaplan Feed

West Cheshire:
& Coal Co

Cheshire Grain

Middletown: Charles Dragoo. .

10.

6.
13
.23

10.
1k
13.

05
40
27

.48
.78

63
55
80

.35

.20

.25

(o]

W N

.25

.33

.02

.34
.40

81
.58
47

.83
.45

.10

=044

10.44 .00
.00
.80

.00

10.
10.

69
44

O O ey e

.00
.00

11
10.

13
56

10.00
10.00
.02

B9 0.
9.25 1 9.

20
00

.00 [20.

23.25 120.00

IS SN |

[orBE |

7
8;
O
11.

103
12

S
.13
.95

7]
.43

94 1 9.

.25 1.9,

15
79

10.00
15.00
00
00

40 (14.

15
00

12.00

12.00

©

.50
.00
.50

w  ©

(o¢]

.00

00

00

65.
61.

63.
63.
69.

63.
73.

51.

A7,

il
.35
.64
.13

72
57

00
33
05

62
89

81

13

IR R

S

.40
.73
.19
.78

.50
5

.65
.85
.85

.03
.63

.95

.36

B W o W

|

.00
.80
.25
.00

.50
.00

.00
.50
.06

.00
.00

.00

.00

GaS
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TasLe I. AnNALvYsEs oF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

1444

; Pounds per Hundred
4 Protein - ‘éA — =
(N x 6.25) iber 5% a %
Manufacturer and Brand Retail Dealer e .8 2 - o Z
e g v8 | &8 48 o
. 2 8% Lo o b0 e Q
E = &5 o = i z,
§ 5 T |28 | % |88 | 2 | 3§ | &8 35
E i1 % o lEds g 198 |2 B | B o
- B < = G2 = Oc Z8 = o8 =
o
; : X
PROPRIETARY MiIXED FEEDS— . % % % % % % % VZ % o
s Continued. "
E Dairy Feeds— Continued. E
7903 | Amco 209, National. Ameri- 5
g can Milling Co., Peoria, Ill.| Middletown: Charles Dragoo..|11.05 | 7.82 |21.06 |20.00 | 7.35 | 9.00 (48.29 | 4.43 | 4.50
7914 | Amco 249, (Flexible Formula). » i a
American Milling Co., Pe- >
oria, M. .....o..ouve.....| Middletown: Charles Dragoo..| 9.95 | 7.16 125.56 [24.00 | 7.18 | 9.00 [45.57 | 4.58 | 4.00 2
8574 | Amco 209, (Flexible Formula). %
American Milling Co., Pe-
B IS S et e Newington: Thos. Holt. . .. .. 8.58 | 8.35 [21.00 (20.00 | 5.63 | 9.00 [53.14 | 3.30 | 4.00
375 | Ameco 249, (Flexible Formula) J
American Milling Co., Pe- . -
otia - Tl s o Gildersleeve: John H. Fay..... 10.30 | 5.85 |22.81 |24.00 | 6.25 | 9.00 |51.41 | 3.38 | 4.00 <
397 | Amco 209, National. Ameri- ! =
can Milling Co., Peoria, I1l.| Farmington: T. E. Stephenson| 9.58 | 8.00 |21.19 [20.00 | 8.65 | 9.00 [48.00 | 4.58 | 4.00 &
7814 | Advanced Registry.  Arcady =
: Farms Milling Co., Chicago, ’ Z
111 Simsbury: Woods-Chandler Co.| 8.65 | 6.91 |24.44 25.00 | 9.68 |10.00 [45.32 | 5.00 | 5.00 w0
@

29 » Advanced Registry.  Arcady
Farms Milling Co., Chicago,

TR s e L Simsbury: Woods-Chandler Co.| 9.33 | 5.27 |24.13 [25.00 | 9.83 {10.00 |46.74 | 4.70 | 5.00
394 | Arco 249, Arcady Farms Mill- 3 :
i0-Co.. Chicapo, Ill. ... ... .| Colckester: . J. Baratz. .. ... 9.13 | 9.117|23.88 |24.00 (10.00 |11.00 [42.50 | 5.38 | 4.50

7839 | Milkers Ready Ration. Arcady )
Farms Milling Co., Chicago, ) ]

! IIEET P e e S s 3 So. Manchester: Smith Bros..|10.31 | 8.59 |22.81 |22.00 | 9.75 |11.00 |43.89 | 4.65 | 4.00
297 | Milkers Ready Ration. Arcady
Farms Milling Co., Chicago, i

T BT e e N Sy Colchester: J. Buratz......... 8.85 | 8.91 (24.31 |22.00 {12.50 |11.00 [39.98 | 5.45 | 4.00
30 | Producer 209%, Ready Ration. J

Arcady Farms Milling Co.,

Chicago; ... Y e Ve Simsbury: Woods-Chandler Co.| 9.70 | 6.69 [21.88 |20.00 | 9.65 |10.00 [48.28 | 3.80 | 4.00
370 | Sweet 16. Arcady Farms Mill- >
ing Co., Chicago, Ill. .. ....| Danielson: Dayville Grain Co.|10.18 | 9.65 [15.63 |16.00 [12.65 [12.00 [47.34 | 4.55 | 4.00 Z
8496 | Wonder. Arcady Farms Mill- - : ?
3 i o Co.) Chicago, 11 - s . Plantsville: Mehmel & Sarvi..| 7.70 | 8.25 [25.00 |24.00 | 7.05 {10.00 (46.55 | 5.45 | 5.00 <
. 7908 | Bailey's Open Formula 209%. &

E. W. Bailey & Co., Mont- ’
HEliereVifes S e s Merrow: 1. F. Wilcox........ 9.80 (10.41 |20.38 [20.00 |10.43 | 9.00 144.33 | 4.65 | 4.50
7909 | Bailey's Open Formula 249%. - : :

E. W. Bailey & Co., Mont-| Mansfield Depot: Martin M.

peliery Voo s s o swe 5o suia s Hansen ... oo iw viominat onph 10.60 | 8.18 |25.00 |24.00 | 8.43 | 9.00 (42.19 | 5.60 | 4.50
298 | Capital. E. W. Bailey & Co.,| Mansfield Depot: Martin M.
SWAIEON Ve s e s it b i CHanSen v ST e e 9.50 | 5.28 [24.13 [24.00 | 8.30 | 9.00 [47.86 | 4.93 | 4.50
398 | Favorite. E. W. Bailey &.Co.,
) DWATLON,; Vhan s s e s asin West Willington: H. M.Hansen| 8.63 | 6.69 [23.31 [20.00 | 7.28 | 7.50 |49.79 | 4.30 | 4.50
- 7936 | Beacon 20. Beacon Milling Co.,| New Milford: W. L. Richmond 4
Inc,, Caytiga, No Yiivnis s & BOD i wwi wianah B - A 9.60 | 6.26 [20.00 [20.00 | 8.50 | 9.00 |51.04 | 4.60 | 5.00
99562 | Auburn Dairy Feed. Beacon :
Milling Co., Inc., Cayuga,
S S e Shelton: Shelton Feed Co..... 10.41 | 7.41 |20.38 |20.00 | 7.30 (10.00 |50.26 | 4.24 | 4.50

Geg




TaBLE I. ANALYSES oF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued. Ot
&
Pounds per Hundred
Protein b3}
(N x 6.25) Fiber £- Fat o
) Manufacturer and Brand Retail Dealer = ﬁ% : %
£ ) '8,5 'g”§ E g 58 E .
. o= go L& 5 @
g 5 o §2°| w &S . Ea =
= ,_, = e =l S8 00 = ad =
2 2 G 3 £ 20| -de LiER L8 [Sa SEES
< & 68 S 68 | BE | 2 oo
PROPRIETARY MixXED FEEDS— : V 5
Continued. = % - i - - - @ E
Dairy Feeds— Continued. E
28 BeaconCSweIet 24. Beacon Mill- z
ing nc., Cayuga, N. Y.| New Britain: ; i ( 5
et 24 B}eraa%on L ew Britain: C. W. Lines Co.| 9.55 | 6.66 [23.88 |24 .00 7.80 {.9.00 |48.03 | 4.08 [ 4.50 =
ing Co., Inc., Cayuga, N. Y.| Danbury: LD : 5
E Befzcdn CBeacon 1\3/’I11g11ng oo anbury: C.S.Barnum & Son| 9.00 | 6.91 [25.13 |24.00 | 7.50 | 9.00 |47.81 3.65 | 4.50 E
nc., Cayuga, N. Y. .| Danbury: S : £
S Beérs e N Hamden anbury: C.S. Barnum & Son| 8.65 | 7.89 [24.00 [24.00 | 8.85 [10.00 46.01 | 4.60 | 5.00 %
O U s e o Hamden: 1. W. ‘ -
o Su}c{cess ib B amden: 1. W. Beers........|11.30 | 4.93 [20.25 [19.00.| 7.61 | 8.00 [51.30 | 4.61 | 3.75
azardvﬂle GConn = b H dville: i ’
S Su}c{cess e azardville: A. D. Bridges' Sons| 9.65 | 5.17 [21.63 [20.00 | 9.50 | .... |49.24 | 4.81 | 5.20 bd
azardville, Conn ......... H, dville: A. i ! . g
i Lé?lﬂ}/;hlk i e azardville: A. D. Bridges’ Sons| 8.00 | 4.90 [21.06 [20.00 | 8.89 | 9.50 [51.82 | 5.33 5.00 l;
olehester, Conn oL Col s - 5
215 | T h O T B ocheslfzr I Broder = St 9.00 | 6.78 |20.19 |20.00 | 6.85 | 8.50 |51.63 | 5.55 | 5.50 &
Southport, Conn. . ... ...... Southport: C. Buckingham & Co|. 6.58 7.59| 25.13| 22.82| 9.08| 9.40| 46.79| 4.83 4 61 Z :
=
@

301 :| No-Botheration. C. W. Camp-
bell Co., Stonington, Conn.| Groton: C. W. Campbell Co...| 9.33 | 6.28 (20.00 |20.00 | 7.10 | 9.00 52.16 | 5.13 | 5.00
5 | Ajax 16%. Chapin & Co., :
Chicago, Il .. o:sae i an Plantsville: C. A. Cowles. .. .. 10.58 | 9.02 |16.00 |16.00 | 8.80 |12.00 |52.45 | 3.15 | 3.00
7929 | Ajax 209%. Chapin & Co.;| East Winsted: Leonard Grain
Chicago, Il.. COn S s s e s o o 10.26 !11.39 [21.88 |20.00 | 8.15 (12.00 |43.54 | 4.78 | 4.50
162 | djax 24%. Chapm & Co, -
Chicago, I Danbury: F.C.Benjamin....| 9.35 | 9.04 [25.19 [24.00 | 8.38 |12.00 [43.59 | 4.45 | 4.50
8682 | Fortume 209, Molasses. The j 4
Coles Co., Middletown, :
CONNL U s Sl ek Middletown: The Coles Co....| 7.10 | 6.66 [20.75 [20.00 | 6.83 | 9.00 [53.91 | 4.75 | 4.00
8549 | Fortume 249 Molasses. The : - ;
Coles Co., Middletown,
CONMs . 5. 50 smms bl st Plantsville: Mehmel & Sarvi...| 8.15 | 6.38 [24.13 [24.00 | 9.20 | 9.00 [47.16 | 4.98 | 4.50
8487 Unicorn. Chapin - & Coi, s
Chicage, (Mo Nt Plantsville: C. A. Cowles..:... 8.55 (10.22 [23.81 |24.00 | 7.13 {10.00 [45.09 | 5.20 | 5.00 E
8016 | Gecco. G. E. Conkey Co., =
Cleveland, Ohio, .. . .unos Ansonia: A, Hodos & Son....|10.03 | 6.18 [22.00 [20.00 | 6.40 | 9.00 [50.49 | 4.90 | 4.50 =
9971 | Conkey's Getco 209, G B 5l
Conkey Co., Cleveland, Ohio| Amnsonia: A.Hodos & Son....|10.20 | 5.43 21.88 [20.00 8.00 | 9.00 |49.54 | 4.95 | 4.50 @
7802 | Cowles 249%. C. A. Cowles, i
Plantsville, Conn.......... Plantsville: C. A. Cowles. .... 9.70 | 5.31 |24.50 124.00 | 8.31 |10.00 |46.10 | 6.08 | 6.00
8547 | Cowles 24%. C. A. Cowles,
Plantsville, Conn. ... ...... Plantsvilles C: A. Cowles. .. .. 6.85 | 4.99 [23.56 |24.00 | 8.33 {10.00 [50.67 | 5.60 | 6.00
9946 | Crosby’s  Balanced  Ration.
Crosby Milling Co., Brattle-
borgr Mt e e Shelton: Wolf Savitsky....... 9.65 | 6.79 |25.13 [25.00 | 7.65 | 9.00 |45.45 | 5.33 | 5.50
9950 | Crosby's Ready Ration. Crosby
M1111ng Co., Brattleboro, .
....................... Shelton: Wolf Savitsky.......[10.30 | 5.33 |20.88 |20.00 | 8.65 |10.00 [49.30 | 5.54 | 5.00
8281 20% Open Formula. R. G. 3
Davis & Son. New Haven,| Ansonia: Ansonia Flour &
Cofifl it e o e @rain Cor 5 i 9.30 | 6.59 [20.75 |20.00 | 8.00 | 8.00 |51.08 | 4.28 | 4.00
ot
N
J




TaBLE [. ANALYSES oF COMMERCIAL FEEDS, INSPECTION oF 1928 Continued.

8GS

Pounds per Hundred

.- Erotein “g
(N x16.25) Fiber E’J Fat 8
Manufacturer and Brand Retail Dealer =) x = Z
% 5§ 53 £ S
. e i by oc =
P E9 e £ - o
g 8 P st o3 poEE b 2o o® o SR B
Rl
3 B < = o2 5 o8 | 238 = Ehaeoas
=
PROPRIETARY MIXED FEEDS— % % % % % Vi % Vi g
Continued. = %
Dairy Feeds— Continued. 5
8562 | Basic Dairy Ration. R. G. 5
Davis & Sons, New Haven,| Aunsonia: Ansonia Flour & : «
Cuiiet st S e = Graim o - N s 9.15 | 5.02 |19.69 [20.00 | 8.43 | 9.00 [53.21 | 4.50 | 4.50 ;
8750 | Delaware. Delaware Mills,| Southington: Southington Lum- =
: Berenip N Yo O v i, beriCa v o e = 7.20 | 7.22 |23.13 |23.00 | 8.55 {10.00 [48.75 | 5.15 | 5.00 ©
286 | Delco 20%.  Delaware Mills, - “
Beposit, N, Vo, 0 = e Wainsted: C. R. Hawley. ..... 8.80 | 8.59 [21.81 |20.00 | 9.05 |11.00 [47.47 | 4.28 | 4.00
7949 | Devon Coal & Ice Co., Devon, : : :
Conn....................| Devon: Devon Coal & Ice Co .|11.50 | 6.51 [20.13 [22.00 | 8.45 | 9.00 [48.66 | 4.75 4.00
8718 | Devon Coal & Ice Co., Devon, : g
il e e S Devon: Devon Coal & Ice Co.| 7.45 | 6.06 [23.06 [22.00 | 7.93 | 9.00 {50.35 | 5.15 | 4.00 &
8648 | Eastern States Ful Pail Open &
Formula.  Eastern States =
Farmers’ Exchange, Spring- Z
elol Mg et North Haven: Ridgewood Farm| 8.25 | 7.33 [20.44 [20.00 | 7.08 | 8.00 [52.55 | 4.35 | 4.00 - ¢
8650 | Eastern States Fitting Ration
Open. Formuia. Eastern
States Farmers’ Exchange, :
Springfield, Mass. ... ... .. .. North Haven: Ridgewood Farm| 9.45 | 6.59 [13.00 [12.00 | 6.43 | 7.00 [59.03 | 5.50 | 3.50
8791 | Eastern States Milkmore (Open .
: Formula.) Eastern States
Farmers’ Exchange, Spring-| Watertown: Watertown Co-op. :
feltd PSS« et U e e R S D e i 7.10 | 7.62 |23.31 [24.00 | 7.65 | 8.00 [49.62 | 4.70 | 4.50
7932 | Emco. Elmore Milling Co., X
@reoita, NI Y, .00 = Winsted: Chas. R, Hawley.. .[10.30 | 4.69 |21.44 [20.00 | 9.98 [10.00 [48.66 | 4.93 | 4.50
232 | Elmore Malk Grains. Elmore|
Milling Ce., Oneonta, N. Y. Hazardville: A. D. Bridges’ Sons| 8.78 | 7.22 |24.38 |25.00 | 9.75 [11.00 |45.22 | 4.65 | 5.00
290 | Elmore Waldorf Formula. El-
more Milling Co., Oneonta,
LR e el B S et Newtown: R. H. Holcomb & Co.{ 9.25 | 5.99 |21.00 [20.00 | 8.33 {10.00 |51.28 | 4.15 | 3.50 »
289 | Otsego Economy. Elmore Mill- E
ing Co., Oneonta, N. Y.....| Skelton: Wolf Savitsky....... 8.38 | 8.87 [22.88 120.00 | 8.08 |11.00 [48.66 | 3.13 | 4.00 &
7588 | Golden Rod 26%. John W. =
Eshelman & Sons, Lancaster,| Brookfield: W. L. Richmond & S &
e el S e Sle e e e e 10.01 | 8.50 [25.19 (25.00 |10.35 {11.00 |40.59 | 5.36 | 5.00 @
8755 | Lancaster 20. John W. Eshel-| South Norwalk: Roodner Feed
man & Sons, Lancaster, Pa. . e AL S 10.55 | 7.00 |20.00 [20.00 | 8.53 [11.00 [49.87 | 4.05 | 4.00
8554 | Red Rose 24. John W. Eshel-
man & Sons, Lancaster, Pa.| Plainville: W.S. Eaton......| 7.23 | 6.07 |24.19 [24.00 |10.18 [11.00 [47.43 | 4.90 | 4.00
9926 | Pennsy 16. John W. Eshelman
& Bons, Lancaster, Pa ... . Devon: Devon Coal & Ice Co..{10.90 | 7.95 {17.25 [16.00 |-8.78 |11.00 |51.51 | 3.61 [ 3.00
17 | Open Formula 20%. John W.|°
Eshelman & Sons, Lancaster,
Do sl AR e e New Haven: Moran-Patton Co.[10.98 | 6.73 [20.63 |20.00 | 8.15 | 9.00 (49.81 |-3.70 | 4.50
313 | Open Formula 209,. John W. :
Eshelman & Sons, Lancaster,
Ehnlmanls S S e e New Haven: Moran-Patton Co.| 9.93 | 7.16 |22.50 (20.00 | 8.38 | 9.00 [47.73 | 4.30 | 4.50
110 | R. Own. A. W. Forbes, East :
Haven, Conticrun s oo East Haven: A.W. Forbes...[10.00 | 5.09 [21.88 |20.00 | 6.28 | 9.00 {563.78 | 2.97 | 4.00

629




TaBLE I.

ANALYSES OF CoMMERCIAL FEEDS, INSPECTION oF 1928—Continued.

Pounds per Hundred
Protein E
(N x 6.25) Fiber 4;_:,’: Fat
Manufacturer and Brand Retail Dealer <o & $ v
S g Bs &8 '6§
& g cB o} gl gs
£ 9 - o
Te A - o + a ey
E el SRR e
PrOPRIETARY MIXED FEEDS— % % 9% % % % A o %
Continued.
Dairy Feeds— Continued.
399 | R. Own. A. W. Forbes, East ¢ - :
Haventtonn: = —=eara. = East Haven: A.W. Forbes....| 9.58 | 6.66 [22.00 20.00 | 7.53 | 9.00 [50.08 | 4.15 | 4.00
7915 | Grandin's 12 Twin Six 12. D. 2
H. Grandin Milling Co., -
Jamestown, N. Y.. .| Quinnebaug: M. T. Dart.....| 9.75 | 5.90 |22.38 [22.00 | 9.28 (12.00 (47.92 | 4.77 | 5.00
7822 | Y Hudsop's'. L. W. Hudson .
Windsor, Colin e Weindsor: L. W, Hudson. ..., . 10.16 | 5.24 [18.38 |20.00 | 8.50 | 8.00 |52.57 | 5.15 | 5.50
9789 | “ Hudson's'. L. W. Hudson,
Windsor, Conn., . . ... Windsor: L. W. Hudson...... 10.50 | 5.22 [19.00 [20.00 | 8.36 | 7.00 |52.14 | 4.78 | 5.50
235 | ““ Hudson's”. L. W. Hudson, =
Windsor, Gonne o oai e Windsor: L. W. Hudson...... 9.55 | 5.51 [17.63 |20.00 | 8.55 | 7.00 |54.03 | 4.73 | 5.50
116 | H & H. Hales & Hunter Co., .
Chicago - il s iae T Highwood: T. C. Hadden & Co.{10.25 | 6.55 (22.00 [20.00 | 7.05 | 9.00 [50.27 | 3.88 | 4.00
291 | Apex Milk Maker. Kasco Mills| East Winsted: Leonard Grain
Ine., Waverly, N. Y. A Comlaa e AN ST e e 8.30 | 7.19 [21.38 {20.00 | 8.80 |11.00 [49.58 | 4.75 | 4.50
7930 | Beats All Milk Grains. Kasco| East Winsted: Leonard Grain i !
Mills Ine., Wayerly, N. Y. Co .t o i 9.80 | 5.68 |21.69 [22.00 | 8.70 |10.00 [49.30 | 4.83 | 4.50
292 | Beats All Milk Grains. Kasco| East Winsted: Leonard Grain :
Mills Inc., Waverly, N. Y. . O s e T e 7.95 | 8.19 [22.00 |22.00 | 9.03 [10.00 {47.93 | 4.90 | 4.50
9790 | Badger 161459, Sweet. Chas. A.
Krause Milling Co., Mil-
wankee, Wis. ... .. va.nies Lhomaston:’ Lo Levy. oo rr.. 10.85 | 6.80 |15.81 |16.50 (12.15 (13.00 [49.86 | 4.53 | 5.00
8846 | Larro Ready Ration. Larrowe
Milling Co., Detroit, Mich..| Bristol: Bristol Grain & Supply| 8.80 | 5.97 {20.69 [20.00 |10.60 [12.00 |50.09 | 3.85 | 4.00
7811 | Myl Pride. C. W. Lines Co.,
New Britain, Conn. ... .... New Britain: C. W. Lines Co..| 9.20 | 7.14 |26.63 |24.00 | 8.33 [10.00 {44.35 | 4.35 | 5.50
8207 | Mull Pride. C. W. Lines Co.,
New Britain, Conn. ,...... New Britain: C. W. Lines Co..| 7.25 | 7.01 |24.50 |24.00 | 7.13 [10.00 [49.48 | 4.63 | 5.00
7927 | Common Sense. Litchfield Co-| Torrington: Litchfield Co-op.
op. Assoc., Torrington,Conn. ARSOE ey S e 8.58 | 7.27 [22.38 |20.00 | 9.30 | 9.50 [46.49 | 5.98 | 5.00
237 | Common Semse. Litchfield Co-| Torrington: Litchfield Co-op :
op. Assoc., Torrington, Conn. SEOC el e e e 9.78 | 7.50 [20.00 |20.00 | 8.80 | 9.50 [49.27 | 4.65 | 5.00
166 | Square Deal. Long Hill Feed
Store, Long Hill, Conn. .. .. Long Hill: Long Hill Feed Store| 8.10 | 7.41 [20.88 (20.00 |11.15 |[10.00 [48.05 | 4.41 | 5.00
239 | Red Star. E. Manchester &|
Sons, Winsted, Conn....... Winsted: E. Manchester & Sons| 8.70 | 8.89 [24.63 [23.00 | 8.03 |10.00 45.07 | 4.68 | 4.00
247 | Marmico (with Molasses). Mar- :
itime Milling Co., Buffalo, :
NS e e Rugerton: “L. A-Coe, . oo 10.48 | 6.49 |15.38 |16.00 [10.15 |12.00 [53.82 | 3.68 | 4.00
296 | Red-E-Mixt (Sweetened) Mar-
itime Milling Co., Buffalo,| New Milford: Geo. E. Ackley &
DTS S R e R e o e P R e e Ll 9.75 | 5.13 [22.63 [20.00 | 8.73 |10.00 |49.98 | 3.78 | 5.00
8497 | Red Wing Special. Meech &
Stoddard Inc., Middletown,
Connlrar e e Plantsville: Mehmel & Sarvi...| 7.08 | 6.10 [22.81 |24.00 | 8.36 | 9.00 {49.02 | 6.63 | 5.50
8802 | Red Wing. Meech & Stoddard| Middlefield: Middlefield Grain :
Inc., Middletown, Conn. . .. St oali@o s i e 6.20 | 6.58 [20.31 [20.00 | 8.28 | 9.00 [52.53 | 6.10 | 5.50
122 | Moon's 24%. Geo. Q. Moon & :
Co., Binghamton, N. Y. Manchester: 1. P. Campbell...| 9.05 | 7.48 |23.81 |24.00 | 7.95 [10.00 [46.31 | 5.40 | 5.00
125 | Moon's X. Geo. Q. Moon &
Co., Binghamton, N. Y. Manchester: 1. P, Campbell...|[10.13 | 8.17 |16.06 [16.00 [13.83 [12.00 [48.32 | 3.49 | 4.00°
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TABLE I. ANALYSES oF COMMERCIAL FEEDS, INSPECTION OF 1928—Continued.

Pounds per Hundred ]
Protein = § -
(N x 6.25) 'Flber 53 Fat 8 3
K5
‘Manufacturer and Brand 3 Retail Dealer g K S Z
s Za e S
f = e 18 S8 Sal
g 5 o LoEl | ow | EF | B |08
3 kS 5 3 5= 8 Se 1.4 | 2| L
% = < = S8 e G Z5 e =
o}
PROPRIETARY MIXED FEEDS— ; % % % 9 9 o % % a7 Eé
Continued. . - % 3
Dairy Feeds— Continued. * i
8316 | Old Mill. Fred C. Morse, Guil- i , ‘ 5
ford fCommi i it i Guilford: Fred C. Morse...... 7.25 | 7.08 |22.25 |23.00 | 8.48 | 9.Q0 (49.69 | 5.25 | 5.00 5
9921 | 209, Open Formula. Fred C.
Morse, Guilford, Conn.. ... Guilford: Fred C. Morse. ... ... 10.64 | 7.18 |20.06 |20.00 | 8.05 | 9.00 [49.59 | 4.48 | 4.50 24
4 | Institutional 209, Sweet. New- : = s
ton Feed Co., Milwaukee,‘ : g ) 2
Wis. . ....| Plantsville: C. A. Cowles.....|11.00 | 8.34 [18.75 |20.00 | 8.63 ({12.00 |50.28 | 3.00 | 3.00 %

401 Insmutwnal 20% "Seweet. New-
ton Feed Co., Mﬂvvaukee,
Wis. . ....| Farmington: Winchell Smith..110.58 | 7.78 |20.38 [20.00 |10.55 [12.00 |47.56 | 3.15 | 3.00
179 Institutional 24% Sweet. New- : ;

ton Feed Co Milwaukee, )

Wise s i s mveg s il Plantsville: C. A. Cowles. .. .. 10.60 | 6.92 |21.38 [24.00
8726 | Newtirio 169,. Newton Feed
Co., Milwaukee, Wis..... .. Plaowisville: €. A Cowlés. .. .5 7.90 | 5.33 |16.88 [16.00
8210 | Newtrio 209%. Newton Feed

Co., Milwaukee, Wis.......| Plantsville: C. A. Cowles..... 4.88 .35 [19.75 |20.00

w

.33
.03 |
.69

©
w

.98 (14.00 |47.79
.38 | 9.00 [56.48
.25 | 9.00 [54.18

.00
.00

o
[

(28
¢ NILETIAE

~3
oo
(£33
ot
=
(=]

8575 | Newtrio 209, Newton Feed

- Co., Milwaukee, Wis. . Newington: Thos. Holt. .. ...
8749 Newtrio 249, Newton Feed
Co., Milwaukee, Wis....... Plantsville: C. A. Cowles. .. ..

8211 | Newtrio Growing & Fitting
Ration. Newton Feed Co.,
Milwaukee, Wis. . Plantsville: C. A. Cowles. .. ..
7851 | Domino Butterine. " Nowak
Milling Corp., Hammond,

Indo oo e e e Higganum: F. A. Petrofsky. . .|l
51 | Domino 2415. Nowak Milling| Bloomfield: Bloomfield Farmers’ 2
Corp., Hammond, Ind. . ... Bxclignge = oot e
373 | Domino 2414. Nowak Milling Bloomﬁeld Bloomfield Farmers’ ;
Corp., Hammond, Ind. . ... Exchange. . > -
8669 Uncle John's 249, Cream Pot. s
Ontario Milling Co., Oswego, Z
SR S e e e Meriden: H. Grulich.........| 7.80 [ 6.70 |23.06 [24.00 | 6.88 | 9.00 49.83 | 5.73 | 5.50 ﬁ
8681 | Big Value. Ontario Milling o
Co., Oswego, No ¥ 0. East Wallingford: D. W. Ives..| 6.10 | 6.34 [20.88 [20.00 | 8.93 [10.00 (52.20 | 5.55 | 4.50 &
364 | Ber-R-Milk 209,  Park & » , i
Pollard Co., Buffalo, N. Y..! Moosup: T.E. Main & Sons..|10.00 | 6.57 [22.88 [20.00 | 7.35 | 9.00 [48.87 | 4.33 | 4.00
7916 | Herdhelth 169,. Park & Pol- ;
lard Co., Buffalo, N. Y.. Moosup: T.E.Main & Sons..[11.60 (10.51 {17.69 [16.00 |11.51 |12.00 44.19 | 4.50 | 4.00
369 | Herdhelth 16'% Park & Pol- ,
lard €o.,; Buffalo, N. Y .. Putnam: Bosworth Bros. .. .. 10.58 | 9.15 [17.19 |16.00 |11.00 ({12.00 |48.95 | 3.13 | 3.00
8769 | Milk-Maid 249 Sweetened. !
Park & Pollard Co., Buffalo 3
..................... Waterbury: Spencer Grain Co..| 9.25 | 8.45 [24.13 [24.00 | 8.05 |11.00 (45.57 | 4.55 | 4.50
7798 Ovemll 29, Park & Pollard West Cheshire: Cheshire Grain 3 :
Co., Buttale; N. Y.« & CoalCo........ . . ....|7.70 | 8.18 [25.06 |24.00 | 7.88 | 9.00 [45.88 | 5.30 | 6.00
8474 Ovemll 2495, Park & Pollard West Cheshire: Cheshire Grain
Co., Buffalo, N- ¥ & Coal Coial i 6.53 | 6.56 [25.13 [24.00 | 7.70 | 9.00 (49.25 | 4.83 | 4.50
368 | Top Notch 16’% Park & Pol- : ; - X
lard Co., Buffalo, N. Y.. Moosup: T.E. Main & Sons...| 9.43 | 8.99 |18.25 |16.00 | 9.93 |12.00 (50.50 | 2.90 | 3.50




TaBLE I. ANALYSES oF COMMERCIAL FEEDS, INSPECTION OF 1928—Continued.
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Pounds per Hundred
Protein g
(N x 6.25) Fiber ki) Fat Q
- 2
Manufacturer and Brand Retail Dealer o -8 Q- = 2
: da o.g 2E <& &
o o.q B 8 o8
Z av P -k L% Q
: ; v (B8 'y |88 || ¢ |EE 2
- s |9 | 2 [25 | 8 |d5 83| 8 |5 @
g B < e S8 = Os Zé m b8 |
o]
PROPRIETARY MIXED FEEDS— %% % % % % % % % % E
Continued. =
Dairy Feeds— Continued. E
184 lgillsbmy’s. Pillsbury Flour . 5
Mills Co., Minneapolis, Z
Tt e Tt RO S New Milford: Geo. T. Soule...| 9.10 | 6.52 [20.50 [20.00 | 7.93 {10.00 [50.82 | 5.13 | 5.00 =
7817 | Burt's. Postum Co., Battlel - ] @,
Creele, Wieh. ;o swe s sim sy Granby: E. H. Rollins........ 7.75 16.02 |23.13 [24.00 | 8.15 | 9.00 [50.03 | 4.92 | 5.00
357 | Pratt's Sweet. Pratt Food Co., ! |
: Btalo, N oY Tt v v ot Norwalk: Frank Libner & Sons| 9.50 | 7.88 |23.13 [24.00 | 8.60 |10.00 (46.10 | 4.79 | 5.00 ©
42 | Producer. H. C. Puffer Co., 2
Springfield, Mass..........| Simsbury: Woods, Chandler Co.| 8.88 | 6.71 [25.63 |24.00 | 7.33 | 8.50 (46.70 | 4.75 | 4.00
8631 | Quaker Big Q 209, Protein.
Quaker Oats Co., Chicago, -
e ey Norwalk: Frank Libner & Sons| 5.10 | 6.75 [19.31 |20.00 |[11.90 [12.00 [53.64 | 3.30 | 3.25 &
187 | Quaker 169, Protein. Quaker &
Qats Co., Chicaso, 11l .. Norwalk: Frank Libner & Sons| 9.33 | 6.52 [15.75 [16.00 (14.18 |13.50 |50.82 | 3.40 | 4.00 - &
186 | Quaker Boss 249, Protein. el
Quaker Oats Co., Chicago, 2
It e S ....| Norwalk: Frank Libner & Sons| 9.48 | 7.41 |24.88 [24.00 | 9.68 [10.50 |43.67 | 4.88 | 4.00 @
&

7816 | Blue Checker Cow Chow. Ralston

~ Purina Co., St. Louis, Mo...| Granby: E. H. Rollins........ 10.30 | 7.28 |22.00 {20.00 (10.93 |12.00 (46.99 | 2.50 | 3.00
8561 | Blue Checker Cow Chow. Ralston| Ansonia: Ansonia Flour & Feed
Purina Co., St. Louis, Mo.. . C0uirs; 455 iy 1 550y wvwr 7% Tsw i R s 9.58 | 7.21 (21.63 |20.00 |11.30 (12.00 |46.10 | 4.18 | 3.20
8671 | Purina Cow Chow. Ralston ,
; Purina Co., St. Louis, Mo..| Meriden: H. Grulich......... 7.05 | 7.46 |25.38 [24.00 [10.35 [{12.00 |45.71 | 4.05 | 4.00

20 | Purina Buffalo Green Checker

; 249, Cow Chow. Ralston

Purina Co., St. Louis, Mo. .| Meriden: H. Grulich......... 10.00 | 7.56 [25.13 [24.00 (11.18 |12.00 |42.54 | 3.59 | 2.30

212 | Purina Ordnge Checker Cow \

Chow. - Ralston Purina Co.,| Ridgefield: Ridgefield Lumber
o

St. Lotids, Mos .o s oo cmmns o (&0 e L s e R 10.48 | 6.73 |18.88 |16.00 | 9.58 |12.00 |51.33 | 3.00 | 3.00
191 | Protena. Ralston Purina Co.,| Norwalk: Clapboard Hills Feed ;
St Lot 0., oo wwvoas e e L e L 9.65 | 7.41 |17.25 (16.50 |11.05 {12.00 [50.56 | 4.08 | 3.50
389 | Diamond 249%. - Rockville b
Grain & Coal Co., Rockville,| Manchester: Manchester Grain Z
GOty osmsamesmsswss & Conl Oy 55 2 amiz susa s 9.15 | 8.17 [26.44 |24.00 | 6.88 [11.00 |46.18 | 3.18 | 4.00 ﬁ
9787 | See More Milk. Seymour Grain| Seymour: Seymour Grain & o
& Coal Co., Seymour, Conn. CORLAC O e by v ST B 9.83 | 6.58 [20.44 [20.00 | 8.70 | 9.00 [49.25 | 5.20 | 4.50 &

7809 | Muil Stream 209%. Winchell
Smith, Farmington, Conn. .| Farmington: Winchell Smith..|10.35 | 6.29 |19.56 |20.00 | 8.35 | 8.00 [50.80 | 4.65 | 5.00
7810 | Mill Stream Boomerang. Win-
chell Smith, Farmington,
Confl.......oovvevevnnnn..| Farmington: Winchell Smith..[11.00 | 5.49 [22.19 [24.00 | 5.57 |10.00 (50.80 | 4.95 | 6.00
101 | Ml Stream Boomerang. Win-
g chell Smith, Farmington,
1 CORIG = o & o wgsls 5500 Ds e s 5l 8 " Farmington: Winchell Smith..[10.73 | 5.25 |22.06 |24.00 | 6.05 [10.00 51.51 | 4.40 | 6.00

403 | Mill Stream Boomerang. Win- ‘

: chell Smith, Farmington,
PONTIE 1,7 ) e st .. ..| Farmington: Winchell Smith..| 9.68 | 5.54 [21.88 |24.00 | 6.33 |10.00 [52.09 | 4.48 | 6.00
8278 | Paragon Sweetened. St. Albans

Grain Co., St. Albans, Vt...| New Milford: Geo. T. Soule..| 5.38 | 8.61 |23.56 [22.00 {10.50 {12.00 [47.25 | 4.70 .00
9956 | Paragon Sweetened. St. Albans .
Grain Co., St. Albans, Vt...| Ansonia: Ansonia Flour & Feed|10.24 |11.53 |21.94 |22.00 |10.00 |12.00 (42.14 | 4.15 | 4.00

'y
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TABLE I. ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.
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Pounds per Hundred
Protein §
(N x6.25) Fiber = Fat 8
L]
Manufacturer and Brand Retail Dealer e g s a2 % 4
: o @ d.q o 5 & oo
o o.q O s ba] o0& 3
4 o Lo g g2 oE
: 5 w |88 | v | B3| M| ¢ | B8 =8
2 = = 5 e 3 ge | £8 5 is g
& = <4 = 68 &= b3 ZZ, & 58 A
o
PROPRIETARY MiIXED FEEDS— : % V7 % o0 % 9, % 9, % %
Continued. g
Dairy Feeds— Continued. i 2
215 | Paragon. St. Albans Grain Co., 2 £ ! ; S
St Rlbans, Vi s New Milford: Geo. T. Soule..| 8.35 7.22 |23.25 22.00 |11.65 (12.00 {45.23 | 4.30 | 4.00 - 2
7907 | Hygrade. St. 'Albans Grain Co.,| Willimantic: Willimantic Grain =5
St. Albans, Vt. BT e et s e 11.00 | 8.92 |19.63 [20.00 | 7.33 | 8.50 48:67 | 4.45 | 4.50 u
8639 | Hygrade Sweetened. St " Albans . )
Grain Co., St. Albans, Vit...| North Haven: W. L. Thorpe..| 7.53 | 9.10 [19.50 {20.00 | 6.30 | 8.50 [53.17 | 4.40 .| 4.50 2
9983 | Hygrade Sweetened 169,. St. . o
Albans Grain Co., St. Albans, Z
Vb e G Southbury: H. R. Stone..... |11.90 | 7.12 |17.81 |16.00 | 7.13 | 9.00 |51.79 | 4.25 | 3.75
353 | King Sweetened. St. A]bans Willimantic: Willimantic Grain P
- Grain Co., St. Albans, Vt.. Blolis g e s Sl Sl 9.50 | 7.41 {22.19 |22.00 | 8.73 | 9.00 |47.99 | 4.18 | 4.50° 4
7 | Wirthmore with Beet Pulp. St. e
Albans Grain Co., St. Albans, t;
Vi e b o e e Plantsville: C. A. Cowles. .. .. 9.78 | 7.24 |21.00 [21.00 | 8.23 |11.00 |49.47 | 4.28 | 4.50 & 3
7819 | Wirthmore 169, Summer Ra- . e :
; g tion. St. Albans Grain Co.,| Thompsonville: Geo. S. Phelps ’ 2
St. Albans, Yk, R o0 e S, S e 10.40 [10.79 [18.50 |16.00 | 6.38 | 8.50 [49.65 | 4.28 | 4.00 @ 3
*

388 | Wairthmore 16 9 Sweetened. St.
Albans Grain Co., St. Albans,

e e R S B .| Stepney M. Nusbaum. 9.75 |10.89 |17.63 [16.00 | 6.63 | 8.50 |51.42 | 3.68 | 4.00
9955 | Wirthmore 209%,. St. Albans| Ansonia: Ansonia Flour & Feed
Grain Co. St Albans, Vit .« Comm i s R 10.52 | 4.93 [20.38 |20.00 | 7.08 | 8.50 |52.31 | 4.78 | 5.00

8576 | Wirthmore 209, Sweetened. St. 3
Albans Grain Co St. Albans, . ! 3
Nt e o i e Newington: Thos. Holt. ..... 7.93 | 5.84 (20.94 |20.00 | 6.58 | 8.00 [54.06 | 4.65 | 5.00 :
331 | Wirthmore 209, Sweetened. St.
Albans Grain Co., St. Albans,
Vet e r e tepney: M. Nusbaum....... 8.78 | 5.97 |20.75 |20.00 | 7.95 | 8.00 |51.45 | 5.10 | 5.00
7793 | Wirthmore 269, Protein Bal- 4
anced Ration. St. Albans
Grain Co., St. Albans, Vt...| Hamden: 1. W. Beers........[10.65 | 7.73 |24.38 [25.00 | 6.40 | 9.00 45.74 | 5.10 | 5.50
8678 | Wirthmore 269, Protein Bal- i
anced Ration. St. Albans
Grain Co., St. Albans, Vt.....| Kensington: S. F. Labieniec..| 5.98 | 6.39 [25.63.]25.00 | 7.85 [ 9.00 [48.95 | 5.20 | 5.00
8311 | Wirthmore 269, Balanced Ra- :
tion, Sweetened. St. Albans :
) Grain Co., St. Albans, Vt...| Branford S. V. Osborn, Est...| 6.10 [10.56 [27.81 [25.00 | 6.80 | 8.50 [43.58 | 5.15 | 5.00
333 | Onondaga. Syracuse Milling
; Co:; oyracnse, Wo Voo o o Colchester: P. Cutler Inc. . ... 7.73 | 6.08 |20.38 [20.00 |12.03 |12.00 [49.00 | 4.78 | 4.00
46 | Syragold. Syracuse Milling
Co., Syracuse, N. ¥,....... Grawby: B, H. Rollins.:. .. 0. 8.55 | 5.40 [23.75 [24.00 | 9.83 |12.00 |47.59 | 4.88 | 4.50
255 | Syragold Milk Ration. Syra-
i\;se Milling Co., Syractse,

' SHSATTVNV

N e Manchester: Little & McKinney| 8.68 | 5.91 [20.25 [20.00 | 9.08 |12.00 [51.45 | 4.63 | 4.00
7924 | Talcott’s Economy. D. L. Tal-
cott, Torrington, Coenn. . ... Torrington: D. L. Talcott....| 9.43 | 6.75 [22.69 -123.00 | 8.90 | 9.00 [47.63 | 4.60 | 4.50
8797 | Thomaston. Thomaston Supply| Thomaston: Thomaston Supply
Co., Thomaston, Conn. . 2. . B G T e e R 6.98 | 7.41 (21.31 |20.00 | 8.23 | 8.00 [48.57 | 7.50 | 6.00
259 | E-Gee. Tioga Empxre Feed -
Mills, Waverly, N. Y. Hawleyville: W. A. Honan....| 9.53 | 6.94 [22.13 [20.00 | 8.55 {10.00 (49.35 | 3.50 | 3.50

LES




TaBLE I. ANALYSES oF CoMMERCIAL FEEDS, INSPECTION OF 1928—Continued.

8E€G

Pounds per Hundred
Protein : : E ;
(N x 6.25) - Fiber S Fat 8 R
ot
Manufacturer and Brand Retail Dealer L = 3 o %
g -k e | =B 8 d
Z o Lo & B o3 Q
: : B S e
e = 5 8 Se 3 5 £ : i o
& = < = R & o4 za B |62 S8
=
PrOPRIETARY MIixXED FEEDS— % % % 9% % 9 % o 9 ?é ,
Continued. %
Dairy Feeds— Concluded. E
8320 | Red Brand T4-O-Ga. Tioga- =
Empire Feed Mills, Waverly, - 7 7
NN et Gilitfords  Fred H. Rolf o, .. .. 6.83 | 6.67 [24.88 (24,00 | 8.33 |10.00 [48:84 | 4.45 | 5.00 =
8616 | Red Brand T7-O-Ga. Tioga- : < 3 :
Empire Feed Mills, Waverly, i =
N e S T B D Southport: - C. Buckingham Co.| 5.65 | 6.88 |24.25 [24.00 | 8.03 |10.00 [50.14 | 5.05 | 5.00 =
383 Ubitko Union Grains 209, o
Sweet. Ubiko Milling Co., 2
Cineinnaty, Ohior oo e, Lebanon: Berkman Grain Co..| 9.35 | 7.83 [20.38 |20.00 | 8.13 [10.00 [49.08 | 5.23 | 4.00 4
380 | Ubtko Union Grains 249 : 3
Sweet. Ubiko Milling Co., : o
Cineinnati, Ohio, .. .o .. Lebanon: Berkman Grain Co..| 9.05 | 7.53 [24.13 |24.00 | 7.90 [10.00 (46.81 | 4.58 | 5.00 &
381 Union Grains Ubiko Biles F E
2 Ready Dairy Ration. Ubiko 5 o
Milling Co., Cincinnati, Ohio| Lebanon: Berkman Grain Co..| 8.10 | 8.31 [24.25 [24.00 | 8.38 (10.00 [46.01 | 4.95 | 5.00 2
8701 | Vitality .24%. Vitality Mills,| East Bridgeport: Kaplan Feed Z
Inc., Chicago, I11 Co

8667 | Will Pay. Vitality Mills, Inc.,| Meriden: Reliable Gréin & Feed

Chicagn, Mllior o o COT . St e S 9.10 {10.66 [19.50 {20.00 | 8.53 | 9.00 [47.96 | 4.2 :
8588 | Wadfeeco. Wadsworth Feed ; - e
Co;, Warsen, Ohiois: . c5a.. Shelton: Shelton Feed Co... .. 7.38 | 6.07 [22.06 [24.00 [10.30 | 9.00 [49.69 | 4. g
8589 | Wadsworth Special. Wads- : 2 : b
wgrth Feed Co., Warren, ; : o
(Blitio s SR SR L e N Shelton: Shelton Feed Co..... 6.18 | 6.13 [21.00 [20.00 [14.13 |12.00 [48.2 :
7911 Abington.h Yantic Grain Co., il
Norwich, Cotin, o oo Abington: Weeks Bros........| 9.61 | 6.24 [20.75 [20.00 | 9.98 |13.00 [50.02 | 3.40 )
338 | Big (Y). Yantic Grain & Prod-| Stafford  Springs: Stafford : Y
ucts Co., Norwich, Conn. .. Gratnerys o oo San i 8.60 | 7.01 24.69 |24.00 | 7.88 [10.00 [47.19 | 4.63 | 5.00

361 | Perfection. Yantic Grain &
Products Co., Norwich,| Norwick: Yantic Grain‘ &

Cotitie e s Prottets Coooiis v oo - 7.53 | 6.99 [20.94 [20.00 {13.10 |13. 47.2 ; .
339 Uncas. Yantic Grain & Prod- = o Li2E
ucts Co., Norwich, Conn. ..| Willimantic: Boston Grain Co.| 8.85 | 6.10 [21.00 [20.00 | 8.33 | 9.00 |50.69 | 5.03 5.00

Stock Feeds.

8578 | Amco 129, Fitting Ration.

%mericalri1 . Milling Co., :
eoria Ml g oo ns e Newington: Thos. Holt. . ..., 4.75 | 4.02 [14.31 [12.00 . 7.58 : ! ]

7813 | Peerless Milk Ration. Arcady 900 b 08 Fa

Farms Milling Co., Chicago, %

e Simsbury: Woods-Chandler Co.| 9.11

SHSXTVNV

.18 [22.13 [20.00 [12.25 [12.00 |42.31

: 9 5.02 { 4.00
299 | Pennant. E. W. Bailey, Swan-
ton N e ...| New London: B. J. McCarthy|10.55 | 4.27 | 9.75 | 9.50 | 8.28 | 9.50 [62. 4.
7844 | Fortume. The Coles Co., Mid-| ) . RO LA
dletowni=Connie- o niins Middletown: The Coles Co....| 9.40 | 3.61 | 8.88 | 9.00 [11.70 [11.00 [61.41 | 5.00 5.00
105 | Fortume. The Coles Co., Mid- .
dietown, Conn: .= 0 i Middletown: The Coles Co....[11.15 | 2.90 | 8.50 | 9.00 | 9.80 [11.00 |64.21 | 3.44 | 3.50 3
9945 CroBsby's. Crosby Milling Co.,
rattleboro, Vt...........| Shelion: Wolf Savitsky....... 10.01 | 5.23 |10.25 | 9.00 |{10.30 |12.00 [59.66 :
8591 | Davis. R. G. Davis & Sons, = - : S el
New Haven, Conn......... Milford: Milford Grain Co....| 7.50 | 4.04 [12.13 [10.50 | 9.63 {14.00 [63.39 | 3.31 | 2.00
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Pounds per Hundred

1 Wire tags illegal.

: ki
(NP;OE%%) Fiber é :‘; Fat
o)
o i ;
Manufacturer and Brand Retail Dealer 'QU; g 'g; % $ § 'gg
. fogee) o o ot g%
: o |58 | = | B2 | 2| v | 58
: B g |22 | % | & | &% | B
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PROPRIETARY MIXED FEEDS— % % % % ) )
Contmugd i x
Stock Feeds— Conclude )
ik DelDawMet NDS?Iaware e Sogé?wégton Southmgton. Lum 6.95 | 5.92 | 8.81 | 9.00 |13.93 12.00 |61.04 | 3.35 | 3.00
e A T M L R R
v .00 |59.07 | 3.85 | 2.50
i’ Dgng%zwfgi%ZCklfee\ign, C‘eo\;Ori1 Devon: Devon Coal & Ice Co..| 7.00 5.48 | 9.50 | 8.00 |15.60 |16.00 |5¢ -
- i 11.00 |64.70 | 3.37 | 3.
L Eséeizugz éon JI?grrllcleter, %ae South Manchester: Smith Bros.| 9.48 3.84 |1 9.13 | 9.00 | 9.48
441 | Bull Brand Stock Feed. Mari- ) )
T e N%¥>AMU0“L Geo. E. Ackley) |\ 09 | 9.50 | 9.50 [13.45 [11.00 [59.23 | 4.48 | 3.50
o L U e e (GO o e SRS & 8 S s
‘ iy i .00 |62.30 | 4.70 | 3.00
v Reﬁnyiﬁﬂé\{leeteoc\}vln&gggn T East Hartford: Meech Grain Co. 0.40 | 3.78 [10.69 | 9.00 | 9.13 |12.0 .
4 y 62.73 | 3.75 :
o Reliyiﬁldé\{[ei%%n&gggidar Highwood: T.C. Hadden & Co. 10.13 | 4.38 1 9.63 | 9.00 | 9.38 12.00 5
. 58.06 | 4.89 | 3.
3 M%)ﬁlghaglignQNMgon it Stratford: Z. C. Ingersoll..... 8. 65 | 5.46 [11.44 | 9.00 |11.50 {12.00
1 i 61.53 | 3.40 | 3.00
e 1 Uaécée .gjshv?esgo Ol\rflt%?oMﬂhn Meriden: H. Grulich......... 7.60 | 4.43 |11.19 9.50 |11.85 |12.00
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The Park & Pollard. The Park
& Pollard Co., Buffalo, N. Y.
" Feed Meal. The Park & Pollard
Co., Buffalo, N. Y. -
Rwhford White Diamond. Qua-
ker Oats Co., Chicago, IlI..
Quaker Sugared Schumacher.
Quaker Oats Co., Chicago,
Quaker Schuinacher. Quaker
Oats Co., Chicago, Ill.....
thte Star, 1Fme Quaker Oats
slChicaso, I .ol e
ng 'St. Albans Grain Coy; St
AR N s sty
Wirthmore. St. Albans Grain
Co., St. Albans, Vt.
Symgold Syracuse M1111ng Co., b
Syractse, No W, 55 coms s
Uncas. Yantic Grain & Prod-
ucts Co., Norwich, Conn. . .

Calf Feeds, Etc.
Amco. American Milling Co.,
Peotiay Il ool e 00 s s va
Beacon. Beacon Milling Co.,|"
Inc,-Cayuga; N, Y., 7. ...
Beacon. Beacon Milling Co.,
lire., Cayuga, NV i
Blatahfords Blatchford Calf
Meal Co., Waukegan, II1...
Blatchford's.  Blatchford Calf
Meal Co., Waukegan, Iil. ..

Plainville: P. B. Newton. .. ..

Newtown: R. H. Holcomb & Co.

Plainville: W. S. Eaton

I. W. Beers........
(@5 Buckingham Co.

C. Buckingham Co.
Willimantic Grain

Hamden:
Southport:

Southport:
Wdlimantw

S. F. Labieniec. .
Spr'mgs Stafford

Kensington:
Stafford
Grainery . .

Middletown:
Botsford:
Botsford: G. T. Rasmussen.

M’iddletown Meech & Stoddard
ne

Charles Dragoo. .

G. T. Rasmussen. . .

5.90
10.45

7.92
3.50
7.93
9.43
9.75
10.28
9.28

9.93
10.85
10.10
9.84
9.38

—

75
.50

N

.82
.14
.08
.19
.72
.67

!A L T N )

6.55
4.19
4.49
7.41
8.10

9.06
9.88
8.94

9.69
11.00
8.94
10.00
8.31
9.88
9.38

22.81
24.63
26.13
25.75
25.94

8.00
9.00
9.00

10.00
10.00
9.00
9.00
9.00
- 9.00
9.00

22.00
25.00
25.00
24.00
24.00

8.95
4.35

10.23
11.45
14.70
'8.33
5.75
8.95
10.15

3.90
3.80
4.18
5.83
5.50

14.10

12.00

14.00

12.
12.
14.
10.

12,
12

4.00
6.00
6.00
6.75
6.75

66.25
69.37
58.31

63.21
66.06
60.47
62.27
70.22
62.52
62.34

52.78
53.23
51.75
46.99
46.79

4.35
4.20
5.00

3.13
3.85
3.88
5.78
3.25
3.70
4.50

4.03
3.30
3.35
4.18
4.29

2.50°

2.50
3.00

3.25
3.25
3.00
4.00
4.00
3.00
4.00

3.00
3.00
3.00
5.00
5.00
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TABLE . ANALYSES oF CoMMERCIAL FEEDS, INSPECTION OF 1928— Continued. g
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Pounds per Hundred
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PROPRIETARY MixED FEEDS— % % % % % % % % % %
Continued. g
Calf Feeds, Etc.— Concluded. 5
9949 | Elmore Three Point. Elmore = 3
Milling Co., Oneonta, N. Y.| Shelton: Wolf Savitsky... . ... 10.43 | 5.61 |27.13 [24.00 | 3.90 | 4.00 [49.80 | 3.13 | 4.00 w
: 180 | Milkade. The Park & Pollard =
1 . Co., Buffalo, NL.Y ... o .. Danbury: C.S. Barnum & Son| 7.90 | 9.10 |23.81 (20 00 | 5.35 | 7.50 |46.69 | 7.15 | 7.00 5
k 328 | Schumacher’s. Quaker Oats : : 5
BSUo Ghicapo, 111 o0 00 Manchester: Little & McKinney| 7.75 | 5.32 [19.25 [18.00 | 3.40 | 4.00 |56.50 | 7.78 8.00 =2
825 | Quaker Pig- N- Hog Meal. Qua- :

ker Oats Co., Chicago, IIl...| Rockuville: Rockville Milling Co.| 9.10 | 8.43 |18.63 [18.00 | 6.28 | 7.00 |53.53 | 4.03 | 4.00
: 15 | Purina Pig Chow. Ralston Pu- w
E rina Co., St. Louis, Mo..... New Haven: Moran-Patton Co.|11.40 | 7.96 {20.63 [20.00 | 6.88 | 7.00 49.18 | 3.95 3.20 <
18 | Purina Calf Chow. Ralston Pu- : : g
rina Co., St. Louis, Mo..... New Haven: Moran-Patton Co.|10.67 | 5.60 [27.75 [27.00 | 3.13 | 4.50 |49.76 | 3.09 | 3.20 &
8692 | Wirthmore Pig Feed. St. Al- ‘ =
bans Grain Co., St. Albans, z
b et i R Sl S A Milford: Milford Grain Co...| 1.25 | 8.96 |17.81 |17.00 | 6.63 | 9.00 [60.25 | 5.10 | 4 .00 o
o
(x)

8593 | Wirthmore Hog Feed. St.Albans ;

Grain Co., St. Albans, Vt..| Milford: Milford Grain Co...| 6.20 | 8.44 [21.81 {17.00 | 6.00 | 7.00 [52.40 | 5.15 | 4.50
9890 | Tdoga. Tioga-Empire Feed
. Mills, Waverly, N. Y. ..... Southbury: H. R. Stone......[10.48 | 6.55 [23.25 [21.00 | 4.93 | 7.00 [49.87 | 4.92 | 4.00

: Poultry Feeds.
7904 | Amco Egg Mash. American

: Milling Co., Peoria, I11. .. .. Middletown: Charles Dragoo..[10.45 | 8.65 [20.44 [20.00 | 4.73 | 7.00 [49.80 | 5.93 | 4.00
376 | Amco Egg Mash. American
: Milling Co., Peoria, Ill. .. ..| Gildersleeve: John H. Fay..... 9.78 | 8.21 |20.38 (20.00 | 3.73 | 7.00 [53.00 | 4.90 | 4.00

377 | Amco Egg Mash with Dried
Buttermilk. American Mill-
o Co., Pebdria, 1L .. 000, Gildersleeve: John H. Fay..... 9.80 | 6.98 |18.25 |18.00 | 4.85 | 7.00 [55.69 | 4.43 | 4.00
378 | Ameco Starting & Growing Mash =
with Dried Buttermilk. Amer- : : :

- ican Milling Co., Peoria, Ill.| Gildersleeve: John H. Fay..... 9.48 | 9.19 [17.81 [17.00 | 4.63 | 6.00 [54.29 | 4.60 | 3.50
7921 | Arcady Scraich Grains. Arcady
Farms Milling Co., Chicago,
e s Portland: Earl Prout........|12.43 | 1.59 | 9.81 {10.00 | 2.75 | 5.00 [70.27 | 3.15' | 2.50
8491 | Arcady Scratch Grains. Arcady :
Farms Milling Co., Chicago,

SHSXATVNV

L2 e S e e Plantsville: Mehmel & Sarvi..|13.25 | 1.91 [10.75 {10.00 | 2.48 | 5.00 /68.93 | 2.68 | 2.50
9978 | Beacon Broiler Feed. Beacon .

Milling Co., Cayuga, N. Y.| Southbury: H. R. Stone......|11.56 | 6.26 [17.38 [16.00 | 5.33 | 6.00 |55.14 | 4.33 | 4.00
9979 | Beacon Duck Fattener. Beacon

Milling Co., Cayuga, N. Y.| Southbury: H. R. Stone......|11,10 | 8.15 [17.88 114.00 | 4.75 | 5.50 |53.57 | 4.55 | 5.00

9980 | Beacon Duck Growing Mash.
Beacon Milling Co., Cayuga,
Ry S e e Southbury: H. R. Stone. ..... 11.23 | 7.06 |16.88 [17.00 | 4.95 | 7.00 {54.95 | 4.93 | 4.50
9981 | Beacon Developer Feed. Beacon
Milling Co., Cayuga, N. Y..| Southbury: H. R. Stone. ..... 13.18 | 1.75 (10.50 [10.00 | 2.00 | 5.00 {69.36 | 3.21 | 2.50
8569 | Beacon Egg Mash with Butter-
milk. Beacon Milling Co.,
Coynod, NN o5 e Shelton: Shelton Feed Co... .. 7.23 [10.47 |21.13 |21.00 | 6.05 | 7.00 |50.27 | 4.85 | 4.50

524




TABLE I. ANALYSES oF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.
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PrROPRIETARY MIXED FEEDS— 9% % 9 % % 9 o % % e
Continued. 7
Poultry Feeds— Continued. E
226 | Beacon lFleshing Maiz -?uith Béﬂ— 5
termilk. Beacon Milling Co.
Inec. Cayuga, N. ¥ .. | g ...| Shelton: Shelton Féed Co.....| 9.35 | 9.53 [15.75 [14.00 | 5.90 | 6.00 [54.19 | 5.28 | 4.50 @
8590 | Beacon Growing Mash. Beacon Y =
Milling Co.,gCayuga, N. Y..| Shelfon: Shelton Feed Co. .. .- 7.00 | 9.19 |{16.88 [17.00 | 5.93 | 7.00 {56.65 | 4.35 | 4.50 g
170 | Beacon Laying Mash. Beacon
d Milling g}o.(,g Cayuga, N. Y..| Danbury: C.S. Barnum & Son| 8.58 | 9.55 [19.94 [20.00 | 8.03 | 8.00 [48.93 | 4.97 | 5.00 2
7945 | Beacon Special ScmtchCGmins. ; 2
Beacon Milling Co., Cayuga,
5 NEEvE =l g ....... y g Botsford: G. T. Rasmussen...[13.15 | 1.25 | 9.13 | 9.00 | 1.70 | 3.50 |71.92 | 2.85 | 3.00
150 | Beacon Scratch Grains. Beacon g c
: Milling Co., Cayuga, N. Y..| Danbury: C. S. Barnum & Son|12.15 | 1.50 [10.50 | 9.00 | 2.75 | 5.00 |70.52 | 2.58 | 3.00 &
7942 | Beacon Starting Mash. Beacon : : &
Milling Co.,gCayuga, N. Y..| Danbury: C.S. Barnum & Son|10.40 | 7.86 [15.63 [14.00 | 4.75 | 6.00 (56.81 | 4.55 | 4.50 g
8570 | Beacon Starting Mash. Beacon
Milling Co.,gCayuga, N. Y..| Shelton: Shelton Feed Co..... 7.40 | 8.96 |15.63 (14.00 | 5.53 | 6.00 [57.78-| 4.70 | 4.50 ®
. I9C)

© 2256 | Beacon Turkey Growing Feed.
Beacon Milling Co. Inc.,
Qoo = INL N 5 L, Shelton: Shelton Feed Co..... 9.75 110.13 ({15.94 |15.00 | 5.88 | 6.00 [53.80 | 4.50 | 4.00
8657 | Cayuga Laying Mash with Bui-
termilk. Beacon Milling Co.,
Cavuca, NV, .0 Shelton: Shelton Feed Co.. ... 8.60 | 7.88 {20.56 |20.00 | 6.63 | 7.00 [51.33 | 5.00 | 4.00
224 | Cayuga Growing Mash. Beacon
Milling Co., Cayuga, N. Y..| Botsford: G. T.Rasmussen...| 9.58 | 9.74 [17.06 [15.00 | 6.30 .| 7.00 [52.39 | 4.93 | 4.00
7796 | Beers Scraich Feed. L.V
Beers, Hamden, Conn. ... .. Hamden: 1. W. Beers........[12.65 | 1.58 [10.19 | 9.00 | 3.20 | 4.00 [68.92 | 3.46 | 3.00
" 8190 | Beers Scratch Feed. 1. W. .
; Beers, Hamden, Conn. ... .. Hamden: 1. W. Beers........ 8.73 | 1.77 (10.18 | 9.00 | 4.836 | 4.00 |71.73 |'\3.28 | 3.00
. 7794 | Beers’ Layipg Mash. 1. W. -
Beers, Hamden, Conn.... .. Hamden: 1. W. Beers........ 11.10 | 7.14 |18.50 [22.00 | 7.26 | 7.00 |51.05 | 4.95 | 5.00 .
8188 | Beers' Laying Mash. 1. W. : 5
Beers, Hamden,; Conn.... .. Hamden: 1. W. Beers........ 8.88 |1 9.03 |20.25 [20.00 | 6.40 | 7.00 [49.81 | 5.63 | 5.00 =
8722 | Bristol Scratch Feed. - Bristol ] ?
Grain & Supply Co., Bristol,| Bristol: Bristol Grain & Supply = =
(G R s e e el Tt ol e 10.00 | 1.52 | 9.38 |10.00 [ 2.05 | 4.00 |73.80 | 3.25 | 3.00 &
8723 | Bristol Laying Mash. Bristol &
Grain & Supply Co., Bristol,| Bristol: Bristol Grain & Supply
Conm s St o R i T S 7.80 | 9.50 [20.69 |18.00 | 6.75 |10.00 [50.58 | 4.68 | 4.00
8611 | C. B. Mash. C. Buckingham
Co., Southport, Conn. ... .. Southport: C. Buckingham Co.| 6.28 | 7.98 [20.63 [19.00 | 5.40 | 8.00 |54.71 | 5.00 | 5.00
85696 | C. B. Growing Mash. C. Buck-
ingham Co.,Southport, Conn.l Southport: C. Buckingham Co.| 8.25 | 6.08 [15.38 [15.00 | 4.48 | 7.00 [61.76 | 4.05 | 5.00
8697 | C. B. Scratch Feed. C. Bucking- =
ham Co., Southport, Conn..| Southport: C. Buckingham Co.| 9.05 | 1.63 [10.44 [11.19 | 3.30 | 3.80 [73.03 | 2.55 | 2.76
308 | Egg-O-Dry Mash. C. W. Camp- -
: bell Co., Stonington, Conn. .| Groton: C. W. Campbell Co...| 9.58 [10.53 [20.19 [18.00 | 7.90 [12.00 |46.67 | 5.13 | 2.00
309 | Egg-O-Scratch. C. W. Camp-
bell Co., Stonington, Conn. .| Stoningion: C. W. Campbell Co.[12.05 | 1.87 [14.31 {10.00 | 3.10 | 9.00 [66.22 | 2.45 | 2.00
40 | Chapin Kernels Egg Mash.| Collinsville: Rourke-Robotham
Chapin & Co., Chicago, III. 0 items s s ey e 8.25 [10.42 (19.63 [18.00 | 3.18 | 5.50 |54.64 | 3.88 | 4.50 &
>R



TABLE I. ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1928—Continued.

Pounds per Hundred

Protein :‘2
- (N x 6.25) Fiber *E: Fat
; Manufacturer and Brand Retail Dealer =5 & 3 2
S . 4 | 28 o
Z 2 Lo | g% &8
p 3 2 | BE | g B3| B = | gF
£ Bopogo 8 Lde ) 3o 8s LoER R T
8 E < = OR 7 CF: A = &3
PROPRIETARY MiXED FEEDS— % % 9 % % % % % o
Continued. '
Poultry Feeds— Continued. 2
395 | Chapin Kernels Egg Mash. 8 =
Chapin & Co., Chicago, I1l. .| Danbury: F. C. Benjamin....| 8.35 [10.18 {19.44 [18.00 | 3.08 | 5.50 |53.85 | 5.10 | 4.50
35 | Chapin  Kernels Grow-All.| Collinsville: Rourke-Robotham e
Chapindé: G o higneo, [l 2 Co e @i i s, 8.70 | 8.01 |16.31 (16.00 | 2.73 | 5.50 [60.87 | 3.38 | 4.50
294 | Chapin  Kernels Grow-All.
Chapin & Co., Chicago, I1l..| Riverton: - L."A. Coe.......... 8.40 | 8.27 [16.38 (16.00 | 2.88 | 5.50 [60.72 | 3.35 | 4.50
41 | Chapin Kernels Lay All. Cha-| Collinsville: Rourke-Robotham|
pin & Co., Chicago, HI..... O s e R 8.70 | 7.43 |16.63 [16.00 | 2.85 | 5.50 |60.86 | 3.53 | 4.50
293 | Chapin Kermnels Lay All. Cha-
pin- & Co., Chicago, 11z Danbury: F.C. Benjamin....| 7.73 | 8.42 [17.00 {16.00 | 3.40 | 5.50 [60.12 | 3.33 | 4.50
34 | Chapin Kernels Start All. Cha-| Collinsville: Rourke-Robotham ;
pin & Co;, Chieage, 111 Ol e e G 9.02 | 7.66 |15.94 |15.00 | 2.35 | 4.50 [60.13 | 4.90 | 4.00
32 Unicorn Egg Mash with Butter-
milk. Chapin & Co., Chi-| Collinsville: Rourke-Robotham :
casasllbarass 0in s e e e e e 8.93 [11.88 [21.38 |20.00 | 4.53 | 7.00 [48.58 | 4.70 | 4.50
31 | Unicorn Growing Mash with
Buttermilk. Chapin & Co.,| Collinsville: Rourke-Robotham
Chicago, 1., ... . e A Co oo e 9.30 |11.78 |18.00 {18.00 | 3.53 | 7.00 [53.14 | 4.25 | 4.50
33 | Unicorn Scratch Feed. Chapin| Collinsville: Rourke-Robotham
& Coy; Chicago -1l o o (G R G 11.15 | 1.84 (10.69 (10.00 | 3.28 | 5.00 [69.39 | 3.65 | 2.50
8019 | Conkey's Buttermilk Meat Grain - :
and Bone Growing Mash. G.
E. Conkey Co., Cleveland,
Ol i e -Ansonia: A. Hodos & Son,...|10.40 |11.33 |20.56 [18.00 | 4.90 | 5.00 [47.71 | 5.10 | 4.00
9964 | Conkey's Chick Grains. G. E.
Conkey Co., Cleveland, Ohio| Ansonia: A. Hodos & Son....[11.84 | 1.74 |11.94 |11.00 | 1.83 | 2.00 |68.85 | 3.80 | 2.50
8014 | Conkey’s Gecco Egg Mash. G. E. :
Conkey Co., Cleveland, Ohio| Ansonia: A. Hodos & Son....[10.20 | 9.25 |20.06 [20.00 | 4.48 | 7.00 |49.91 | 6.10 | 5.00
9968 | Conkey's Gecco Egg Mash. G. E. Z
Conkey Co., Cleveland, Ohio| Ansonia: A. Hodos & Son....[10.05 [10.51 |21.19 |20.00 | 4.68 | 7.00 |48.21 | 5.36 | 5.00
9969 | Comnkey's Geccofat with Buiter- ;
milk and Y-0. G. E. Conkey
Co., Cleveland, Ohio.......| Ansonia: A. Hodos & Son....[10.78 | 4.65-|15.94 [15.00 | 5.13 | 5.00 [58.45 | 5.05 | 5.50
9966 | Comkey's Gecco Growing Mash.
G. E. Conkey Co., Cleve-
lands@hior o 5 Ansonia: A. Hodos & Son....[10.33 | 9.22 [18.69 [18.00 | 5.00 | 7.00 {51.35 | 5.41 | 4.00
9967 | Conkey’s Gecco Scratch Grains.
G. E. Conkey Co., Cleve- :
land Ohio e ot o e Ansonia: A. Hodos & Son....[12.95 | 1.67 [10.13 [10.50 | 2.88 | 3.00 [69.30 | 3.07 | 2.50
9965 | Conkey's Growing Grains. G. E.[ .
: Conkey Co., Cleveland, Ohio| Ansonia: A. Hodos & Son....{12.51 | 1.67 |11.75 |11.00 | 1.88 | 2.50 168.31 | 3.88 | 2.50
9970 | Conkey's (The Original) Grow-
ing Mash with Buitermailk. -
o dE.Ol?onkey Co., Cleve-
lanid, Ohin: & roeit s Ansonia: A. Hodos & Son....|10.43 |11.52 |21.88 [18.0 4.15 | 6.00 |46.5 :
9963 | Conkey's (The Original) Laying - S B pll
Mash with Buttermilk. G. E. d
Conkey Co., Cleveland, Ohio| Ansonia: A.Hodos & Son....[10.33 | 9.87 [22.94 [20.00 | 4.75 | 6.00 146.28 | 5.83 | 5.00°
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TABLE I. ANALYSEs oF COMMERCIAL FEEDS, INSPECTION oF 1928— Continued. Ot
%
Pounds per Hundred
Protein . 8
(N x 6.25) Fiber i Pat ‘a
Manufacturer and Brand Retail Dealer = o8 % g
= : <8 <8 | 84 g
2 £ fe | g8 B8
ki 8 v [ B8 | ¢ | Ed | M| = |53 B2
a s - 3 5. 5 dc | Fg | 5l i
3 B p G el g i Bu £ | i
o]
PrOPRIETARY M B —
St SRR e S T
s bl
Poultry Feeds— Continued. i g

8018 | Comkey's Pigeon Feed (Breed- 5

Erls). : Gd. gh Conkey Co., : 3
eveland, 0. .| Ansonia: A. Hodos & Son....[11.33 | 1. 14.

8708 | Conboyss. ( The. Oniginal) Stiri- 95 63 [14.00 | 4.28 | 7.00 62,&?1; 4.90 | 2.50 “
ing Feed with Buttermilk. G.| Middletown: Meech & Stoddard : »;S
g.h‘Conkey Co., Cleveland, 5

fo i e L Tesy i M, Bl e 9.33 | 5.43

e Cogke:){;s Sémtch T _ 14.00 {14.00 | 3.60 | 4.00 [63.04 | 4.60 | 3.00 z,

onkey Co., Cleveland, Ohio| Ansonia: A. Hodos & Son. . ..|12.2 y
o Geéco gcmtch Seewd i S on 5| 1.38 [10.13 | 9.75 | 2.35 | 3.00 |[71.09 | 2.80 | 1.75
onkey Co., Cleveland, Ohio| Ansonia: A. Hodos & Son....[12.43 | 1.52 o
hn Suéerioefcratch. el 5 9.75 110.50 1 2.50 5.QO 70,70 | 3 1015500 g
o., Cleveland, Ohio. . ... .. Ansonia: A. Hodos & Son....|12.50 | 1.30 o

L ' 9.25 | 9.00 | 2.08 3.0Q %2 02| 2 8508250 g
Buttermilk. The Coles Co., ; Z
Middletown, Conn......... Middletown: The Coles Co....| 8.70 |10.20 |20.31 [17.00 | 5.03 | 9.00 |50.41 | 5.35 | 3.50 o

(e}
&

AN

= T R G R P, i i

LT ) e TR Y 1)

7843 | Fortume Growing Feed. The
Coles = Co., Middletown,
Contl ;e S s Middletown: The Coles Co....| 9.40 | 7.70°|18.06 [10.00 | 6.65 | 8.00 [52.44 | 5.75 | 1.50
8704 | Fortune Growing Feed. The -
Coles Co., Middletown,
Contira, st b 9 Middletown: The Coles Co....| 8.65 | 9.85 [18.00 [10.00 | 5.00 | 8.00 [54.25 | 4.25 | 1.50
8706 | Fortume Scratch Feed. The
Coles Co., Middletown,

Cont s s e s Middletown: The Coles Co....[10.95 | 1.55 |10.00 |10.00 | 2.88 | 5.00 |71.34 | 8.28 | 2.50
7803 | .C. A. Blue Seal Mash. C. A. :
Cowles, Plantsville, Conn...| Plantsville: C. A. Cowles. . ... 10.13 [11.48 [17.25 [18.00 | 5.83 | 6.00 [49.86 | 5.45 | 4.00
8546 | C. A. Blue Seal Mash. C. A. :
Cowles, Plantsville, Conn...| Plantsville: C. A. Cowles.....| 7.75 8.57 [17.88 |18.00 | 5.95 | 6.00 [54.77 | 5.08 | 4.00
8548 | Cowles Scratch Feed. C. A. -
Cowles, Plantsville, Conn...| Plantsville: C. A. Cowles.....| 9.45 ] 1.30 | 9.75 {10.00 | 2.48 | 5.00 [74.72 | 2.30 | 1.50 &
9948 | Crosby's Egg Mash. Crosby ' Z.
Miiling Co., Brattleboro, Vt.| Shelton: Wolf Savitsky....... 10.99 | 6.49 [19.75 [20.00 | 5.60 | 7.00 [52.17 | 5.00 | 4.00 @
262 | Crosby’'s Scratch Feed. Crosby : =
Milling Co., Brattleboro, Vt.| Manchester: O. E. Bailey..... 10.83 | 1.71 [10.31 [11.00 | 3.33 | 5.00 [71.02 | 2.80 | 3.00 5

9925 | Davis Buttermilk Mash. R. G.
Davis & Sons, New Haven,
CHllin et e Milford: Milford Grain Co...[10.33 | 8.34 |18.50 |18.00 | 6.33 | 7.00 |51.40 | 5.10 5.00
9992 | Davis Scratch Feed. R. G. ‘

Davis & Sons, New Haven,| Westville Branch: R. G. Davis

Cot s e & BN e o 12.93 | 1.83 |10.00 {10.00 | 2.68 | 5.00 (69.40 | 3.16 | 2.00
8811 | Delaware Chick Grains. Dela-| Southington: Southington Lum- :
ware Mills, Deposit, N. Y .. ber € -l vt 9.60 | 1.08 [10.00 [10.00 | 1.18 | 3.00 [76.09 | 2.05 | 3.00

8788 | Delaware Chick Starting Mash
(with Dried Buttermilk). Del-| Southington: Southington Lum-

aware Mills, Deposit, N. Y. bet o Fe et it A 9.20 | 7.79 |15.06 |15.00 | 4.75 | 5.00 [57.92 | 5.28 | 4.00
7805 | Delaware Growing Mash. Dela-| Southington: Southington Lum-

ware Mills, Deposit, N. Y .. ber Co i e S it i 10.85 | 6.33 [16.81 [17.00 | 5.28 | 6.00 [55.16 | 5.57 | 5.00
7804 | Delaware Scratch Grains. Dela-| Southington: Southington Lum-

ware Mills, Deposit, N. Y .. Ber Co s m e v e et 12.95 | 1.54 | 9.94 {10.00 | 3.03 | 5.00 |69.37 | 3.17 | 2.50

6??




PARLE-L

ANALYSES OF CoMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Station No.

Manufacturer and Brand

Retail Dealer

Pounds per Hundred

Water

Ash

Protein
(N x 6.25)

Found

Guaranteed,
not less than

Fiber

Found

Guaranteed,

not more than

Nitrogen-free extract
(starch, gum, etc.)

Fat

Found

Guaranteed,
not less than

160
164

8808
8720
8646

8649

ProPrIETARY MixED FEEDS—
Continued.

Poultry Feeds— Continued.
Delaware Scraich Grains. Dela-
ware Mills, Deposit, N. Y. .
Indian Laying Mash (with
Dried Buttermilk). Delaware
Mills, Deposit, N. Y.......
Indian Scratch Grains. Dela-
ware Mills, Deposit, N. Y ..
Devon Laying Mash. Devon
Coal & Ice Co., Devon, Conn.
Eastern States Egg Mash, Open
Formula. Eastern = States
Farmers’ Exchange, Spring-
felds Masso=y oo o ans o
Eastern States Milk Egg Mash
with Open Formula. Eastern
States Farmers’ Exchange,
Springfield, Mass. ... ... ..

Winsted: C. R. Hawley......

Winsted: Chas. R Hawley....
EaCst Bridgeport: Kaplan Feed

Devon: Devon Coal & Ice Co. .

North Haven: Ridgewood Farm

11.78

12.10

North Haven: Ridgewood Farm

%

1.70

7.33
1.21
8.82

8.23

10.

18.

18.

81

19

.25

88

.69

.06

X

10.00

18.00
10.00
18.00

16.50

16.00

2.

.28

.63

.83

293

.55

98

“5

R

.00
.00
.00
.00

.00

.00

a2

70.29

53190

72.76

51.57

56.73

54.36

4.50

S

2.50

4.00

| 2.50

4.50

3.50

' 3.50

8647

8772

233
9947
7820
9951

163

8662
8663

22
8630

8633

Eastern States Scratch Grains|

Open Formula. (1927) East-
ern States Farmers’ Ex-
change, Springfield, Mass.
Eastern States Scratch Grains
Open Formula. (Old) East-
ern States Farmers’ Ex-
change, Springfield, Mass. .
Chixsaver. Elmore Milling Co.,
ONEOREE Dl i e
Elmore Egg Mash. Elmore
Milling Co., Oneonta, N. Y.
Elmore Growing Mash. Elmore
Milling Co., Oneonta, N. Y.
Elmore Growing Mash. Elmore
Milling Co., Oneonta, N. Y.
Elmore (Storrs. Formula) Lay-
ing Mash. Elmore Milling
Co., Oneenta N Y. oo
Eshelman’s Baby Chick Starter.
John W. Eshelman & Sons,
BanCastor, Pa . ssrisie v s s
Eshelman's Chick Feed. John
W. Eshelman & Sons, Lan-
caster  Pa o o R
Eshelman’s Fattening Mash.
John W. Eshelman & Somns.
Lancasters, Pa. s =
Eshelman Growmg Mash. ]ohn
W. Eshelman & Sons, Lan-
caster, Paco - n s -
Eshelman's Laying Mash. john
W. Eshelman & Sons, Lan-
castes; Pac wians o e

North Haven: Ridgewood Farm

Watertown Watertown Co-op.

ASEOUE i i e e -

Shelton: Wolf Savitsky.......
Hazardville:  A. D. Bridges’

SotsT T S B e
Shelton:
Newtown: R. H. Holcomb & Co.
Willinaforg: A B Hall ...
Wallingford: A.E.Hall......
New Haven: Moran-Patton Co.

Norwalk: Frank Libner & Sons

Norwalk: Frank Libner & Sons

.80
9.63
.48
.15
.30

9.63

6.80

.30

1.44

1.70
9191
8.56
8.48
9.66

777

1.88

6.39

6.23

8.68

10.

10.,
15.
21
19.
19:

18.

1045

1%

20.

88

50
81
69
13
00

31
.06
25
63
i3

50

9.50

10.00
18.00
18.00
17.00
17.00

18.00

14..00

10.00

13.00

16.00

20.00

[ ;S L S )

.08

.93
.05
.25
.65
.40

.70
.65
.80
.18
.28

.23

0 0 0 ©

.00

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00

.00

73.05

70.94
55.93
47.88
50.45

50.21
52.09
61.47
71.32
57.50
59.66

53.74

.13
.67
14
14
.43

or o & B W

4.25

4.00

4.97

5.70

2.50

2.50
4.00
4.00
4.00
4.00

4.00
4.00
3.00
4.00
4.00

5.00
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TABLE I.

ANALYSES OoF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred

Protein 2
(N x 6.25) Fiber E’J Fat
Manufacturer and Brand Retail Dealer ] .8 :qi
. s T o g
5 - g% | 8 &
: 5 Pl desh At e e RE o e
£ sods LB L B 4 ) 5501 BoliE
3 = < = Of= 7 o zz o 68
PROPRIETARY MIXED FEEDS— % % % % % % % % %
; Continued. :
. Poultry Feeds— Continued. 5
- 8188 | Eshelman’s Scratch Feed. John :
W. Eshelman & Sons, Lan- z
castef Patismntine aers o Hamden: 1. W. Beers........ 7.97 | 1.38 {10.13 (10.00 | 2.43 | 4:00 |75.40 | 2.69 | 2.50
8555 | Imperial Scratch Feed. John W.
Eshelman & Sons, Lancas- .
tersPa s ae T e Plainville: W. S. Eaton. . .... 8.95 | 1.80 (10.13 | 9.00 | 2.30 | 4.00 (73.89 | 2.93 | 2.50
9929 | Lancaster Scratch Feed. John
W. Eshelman & Sons, Lan-| Stratford: Farmers’ Flour &
caster, Pa. Craiiillo 0. nr s btk 12.10 | 1.71 {10.75 ({10.00 | 3.00 | 4.00 (69.79 | 2.65 | 2.50
108 | Flory's Chick Starter. Flory| Bloomfield: Bloomfield Farmers’ ;
Milling Co., Inc., Bangor, Pa. Exechange. . oaliortio o0 10.45 | 7.22 (14.63 |13.00 | 3.95 | 4.50 [59.41 | 4.34 | 3.00
44 | Flory's Egg Mash. Flory Mill- Bloomﬁeld Bloomfield Farmers’
ing Co., Inc., Bangor, Pa. .. Bxchange G = S0 si= 9.50 | 9.41 (19.56 |20.00 | 8.20 | 8.00 |48.13 | 5.20 | 4.50
45 | Flory’s Growing Mash. Flory| Bloomfield: Bloomfield Farmers’ :
Milling Co. Inc., Bangor Pa.|" Exchange. 9.90 | 8.12 (14.69 [17.00 | 4.73 | 7.00 [57.46 | 5.10 | 4.50
372 | Elory's Growing Mash. Flory Bloomﬁeld Bloomfield Farmers’
Milling Co. Inc., Bangor, Pa. ‘Exehange b s wu 8 v 10.05 | 8.01 415.19 [17.00 | 4.45 | 7.00 157.45 | 4.85 4 4.50
7812 | Flory's Intermediate Chick Feed.
Flory Mﬂhng Co., Inc., Ban-| Bloomfield: Bloomfield Farmers’
gorsila: St i o BExehange o ooi o 0. 12.61 | 1.34 | 9.06 | 9.00 | 1.80 | 5.00 |72.01 | 3.18 | 2.50
109 | Flory's I ntermedwte Chick Feed.
Flory Milling Co., Inc., Ban-| Bloomfield: Bloomfield Farmers’ - :
DO P G e e Bxchanpe 7 i b o 12.75 | 1.41 | 9.75 [ 9.00 | 2.70 | 5.00 |71.30 | 2.09 | 2.50
43 | Sumray Scratch Feed. Flory| Bloomfield: Bloomfield Farmers’
Milling Co. Inc., Bangor, Pa. Exchange. . ¢ .|12.55 | 1.66 |10.00 | 9.00 | 2.88 | 5.00 [70.26 | 2.65 | 2.50
8801 | R-Own Laying Mash. Al W. :
Forbes, East Haven, Conn..| East Haven: A. W. Forbes....| 6.90 | 9.64 |20.88 [20.00 | 5.48 | 6.00 [51.52 | 5.58 | 5.00
8787 | R-Own Scraich Feed. A. W.
Forbes, East Haven, Conn..| East Haven: A. W. Forbes....| 9.50 | 1.69 |10.38 [10.00 | 2.70 | 5.00 |72.48 | 3.25 | 3.00
7934 | Grandin'’s Laying Mash with
Buttermilk. D. H. Grandin :
Milling Co., Jamestown, N.Y,| Falls Village: H. E. Dean....| 9.18 |13.51 [21.31 [20.00 | 6.65 | 8.00 |44 .80 | 4.55 | 4.00
7935 | Grandin's  Screemed  Scratch .
Feed. D. H. Grandin Milling
Co:, Jamestown, N. ¥...... Falls Village: H. E. Dean....[12.00 | 1.58 [10.63 [10.00-| 2.90 | 5.00 {70.09| 2,80/ 2.50
8182 | Red Comb Chick Starter. Hales :
& Hunter Co., Chicago, Ill.| Highwood: T.C. Hadden & Co.| 7.07 | 9.03 [14.25 [14.00 | 3.58 | 5.00 161.23 | 4.84 | 4.00
8181 | Red Comb Egg Mash. Hales & i /
Hunter Co., Chicago, Ill.. . .| Highwood: T.C. Hadden & Co.| 7.55 [10.50 [15.69 {15.00 | 5.15 | 6.00 [57.06 | 4.05 | 4.00
8754 | Red Comb Growing Mash. Hales| New Britain:  Stanley Svea :
& Hunter Co., Chicago, Ill. GraiiCo ot = o 8.95 | 9.27 [16.63 [14.00 | 4.98 | 6.00 |55.57 | 4.60 | 4.00
8185 | Red Comb Scratch Feed, No :
Grit. Hales & Hunter Co., . :
Chicago, TS0 0 s o Highwood: T.C. Hadden & Co.| 9.25 | 1.76 {10.63 {10.00 | 2.60 | 5.00 |72.58 | 3.18 | 2.50
8760 | Algrane Steam Cooked Chick
Feed. Hecker H. O. Co.,| South Norwalk: Roodner Feed
Buffale,  NoVaiE e e S e St 8.45 |1 1.63 (12.50 (12.00 | 1.33 | 4.00 [72.94 | 3.15 | 3.00
7824 | Hudson's Developmg Mash. L.
W. Hudson, Windsor, Conn.| Windsor: L. W. Hudson. .. .. 9.85 | 8.29 [18.00 {17.00 | 5.03 | 5.40 [53.87 | 4.96 | 6.00
8806 | Hudson's Developing Mash. L.
W. Hudson, Windsor, Conn.| Windsor: L. W. Hudson...... 740 [ 7.95 [18.00 |17.00 | 5.80° | 5.40 56.10 | 5.25 | 6. 00%

(44
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TABLE I. AxALvSEs oF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

. Hag

Pounds per Hundred
Protein z EA

(N x 6.25) : Fiber gg Fat c%)
Manufacturer and Brand > Retail Dealer = 'g E E é' - é
5 g gl fs | |
s 5 w a8l v LR o e | 55
b S| | B | 52| 2 |85 | B8] F |5 &

£ = < & o8 = da Z3 4 B

(o]

PROPRIETARY MiI1xeEp FEEDS— % % % % % % % % g
Continued. . g
Poultry Feeds——Cont;'lnuIc;d.W : ; 5 i

L M : :

s H%dusg;zo.; %%Zlgsor?i:onn Windsor: L. W. Hudson...... 10.10 | 9.38 {17.38 {19.00 | 6.48 | 5.00 |51.61 | 5.05 | 6.00 /5
9791 | Blue Top Chick Feﬁ\(fl 11No %ﬂt 8 -
K o . L
(l\zdli?vsvaﬁkeerav%fiz. < .1. mg ...| Thomaston: I.Levy.........[12.05 | 1.23 | 9.88 {10.00 | 1.68 | 5.00 [73.31 | 1.85 | 2.50 § !
8813 | Blue Top Ef/ig'lfuaShCChasM{}. : : 5
2 il- 3
v%;iizz, Wils 1ng & .O ....... ‘Thomaston: I.Levy.........| 6.05 | 7.67 [20.38 [20.00 | 6.43 | 7.50 [54.09 | 5.38 | 5.00 <
8814 | Blue Top Scmtc% Feed,MJ}flo i »
it Chas. A use Mill- ; %
iGnrgZ Couy le/lsilwaukég, Wis. ..| Thomaston: - 1. Levy.........[10.15 | 1.47 |10.38 [10.00 | 2.45 | 5.00 |72.70 | 2.85 [ 2.50 . =

Dry Mash. S. F. Labieniec, a
L TI%ensiarfgton, Conn v Kensington: S. F. Labieniec. .| 9.32 | 8.18 [18.75 [19.00 [ 7.73 | 9.00 |50.02 | 6.00 | 5.00 - l;, ;
)ry Mash. S. F. Labieniec, : b

e Drl%ensﬁ'fgton Conn. - Kensington: S. F. Labieniec. .| 7.10 | 9.12 [19.25 (19.00 | 7.80 | 8.00 |51.38 | 5.35 | 5.00 E
k Start ‘Larrowe| South Norwalk: Roodner Feed ; . .
e Lal(/ﬁyllig?CCo., I‘g’egmt la\l/ffch OCo .................. P 10.25 | 5.80 {15.38 [14.00 | 4.33 | 6.50 |59.19 | 5.05 | 4.50 cé

S T

8581 | Larro Egg Mashk. Larrowe
Milling Co., Detroit, Mich..| Plainville: F. B, Newton. .... 7.40 (11.56 [19.94 [19.00
48 | Larro Growing Mash. Larrowe
Milling Co., Detroit, Mich..| Collinsville: Lawton Miner Co.| 9.73 | 8.25 [16.88 [16.00
7846 | Larro Scratch Grains. Larrowe :
Milling Co., Detroit, Mich..| Branford: S. V. Csborn, Est...|11.60 | 1.62 [11.00 |10.00
8550 | Larro Scratch Grains. Larrowe
Milling Co., Detroit, Mich..| Plainville: F. B. Newton..... 9.10 | 1.64 {10.88:/10.00_
8208 | Homestead Dry Mash. C. W.
Lines Co., New Britain,
Conni=tiiemedasmble ooyt New Britain: C. W. Lines Co.| 7.70 [10.04 [20.38 [18.00 | 6.18 | 7.00 [50.27 | 5.43 | 4.00
8206 | Homestead Scratch Feed. C. W.| . ; : ¢
Lines Co., New Britain, Sz
Lofnrr S b ol =t New Britain: C. W. Lines Co.[10.75 | 1.26 | 9.50 | 9.00 | 2.03 | 5.00 [74.26 | 2.20 2.50
8209 | Mqill Pride Fancy Scratch Feed.
C. W. Lines Co., New Brit- :
ain, Conn.. New Britain: C. W. Lines Co.| 9.93 | 1.36 [10.06 {10.00 | 2.77 | 5.00 {73.20 | 2.68 | 3.00
8205 | Mill Pride M'le Mash. C. W.
: Lines Co., New Britain, : )

Elminn 20— e e oS e B New Britain: C. W. Lines Co.| 7.30 [11.64 [18.88 |18.00 | 6.98 | 7.50 |50.10 | 5.10 5.00
7928 | Common Sense Laying Mash.
Litchfield Co-op. Assoc.,| Torrington: Litchfield Co-op.
Torrington, Conn.. AR e 10.25 | 8.40 |15.81 (15.00 | 7.48 | 8.00 [53.11 | 4.95 | 4.00
165 | Square Deal Buttermilk Laymc : .

Mash. Long Hill Feed Store, -
Long HilliConn. vie vt . Long Hill: Long Hill Feed Store| 8.58 |14.46 |16.69 |20.00 | 6.65 | 7.00 |48.13 | 5.49 | 5.00
244 | Buitermilk Mash. E. Manches- :

ter & Sons, Winsted, Conn. .| Winsted: E. Manchester & Sons| 7.85 [16.38 [15.00 [20.00 | 6.40 | 6.00 |49.14 | 5.93 4.00
241 | Red Star Egg Mash. E. Man- :

chester & Sons, Winsted,
Conn: 5 e SRt Winsted: E. Manchester & Sons| 9.13 [11.80 [18.75 [18.00 | 5.83 | 8.00 [49.04 | 5.45 | 4. 00
240 | Red Star Scratch Feed. E.
Manchester & Sons, Win- :
sted, Conn .. - . ....| Winsted: E. Manchester & Sons(11.68 | 1.96 |11.38 | 9.00 | 3.10 | 7.00 [69.65 | 2.23 | 3.50

.38 | 8.00 49.02 | 5.70 | 5.00
.80 | 6.50 |54.77 | 4.57 | 5.00
.88 | 4.00 [70.05 | 2.85 | 2.50
.90 | 4.00 [72.30 | 3.18 | 2:50
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TaBLE I. ANALYSEs OF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued. S
= Pounds per Hundred
Protein §
(N x 6.25) Fiber i Fat
. Ko
Manufacturer and Brand Retail Dealer o S 3 5
o g ol o -
g -k Ll 8
e 8 o o & 05
g = Bl 5 2 g 3 2 S . & 2
8 3 S g9 & g g o0 - 35
E S = 5 fe 5 Pr i 5ok g
= = < = &8 & GHER e “ 58
PROPRIETARY MIXED FEEDS— % % % % % % % %
Continued.

Poultry Feeds— Continued.

249 | Bull Brand Chick Feed. Mari-
time Milling Co., Buffalo, y s
N Boverton: L. Al Coe. o 01240 |71:830:110. 38 1100 = 1170 | 400172 .52« | 1 70 {*2250
248 | Bull Brand Chick Starter (wuh
Dried Buttermilk). Maritime 3 *
Milling - Co. Buffale, N. Y. | Riverfon: L. A.Coe. ..., o .. 9.60 | 7.94 |15.31 [12.00 | 4.23 | 4.00 |58.49 | 4.43 | 4.00
245 | Bull Brand Growing Mash (with :
Dried Buttermilk). Maritime
Milling Co., Buffalo, N. Y..| Reverion: L. A.Coe.......... 9.65 | 9.81 [18.06 [18.00 | 5.35 | 7.00 |51.88 | 5.25 | 5.00

: NOI.I.V\/;LS INENIIIIXHE LADILOANNOD

167 | Bull Brand Laying Mash (with eb:j',
Dried Buttermilk). Maritime| New Milford: Geo. E. Ackley & £
Milling Co., Buffalo, N. Y.. Coms . s 9.00 |10.03 [20.75 [20.00 | 7.65 | 8.00 [47.07 | 5.50 | 5.00 &
177 | Bull Brand Scratch Feed. Mari- -
time Milling Co., Buffalo,| New Milford: Geo. E. Ackley & : k 2
N v et (s LIRS eI e e 11.88 | 1.94 (11.13 |10.00 | 4.33 | 4.00 (67.52 | 3.20 | 2.50 ¢o.
; S
- = o 7 = - o e 0 =
7938 | Red E Lay Laying Mash. Mar-
itime Milling Co., Buffalo,| New Milford: Geo. E. Ackley & :
N s e P el R e e 9.66 | 9.18 [19.25 |18.00 | 6.30 | 9.00 [50.41 | 5.20 | 5.00
168 | Red-E-Mixt Egg Mash. Mari- e
time Milling Co., Buffalo,| New Milford: Geo. E. Ackley & g : :
‘ NN e i e o s S e 9.13 |10.16 {19.50 |18.00 | 6.53 | 9.00 |48.95 | 5.73 | 5.00
246 | Jersey Dry Mash (with Dried ‘
Buttermilk). Maritime Mill- ,
ing Co., Buffale, N. Y. —.. Raverton: LA Coe. ... . o 8.78 | 8.30 [19.81 |18.00 | 6.50 | 9.00 [50.56 | 6.05 | 5.00
8493 | Red Wing Scratch Feed. Meech ; = ; i
& . Stoddard, Inc., Middle-
town, Cotmisa bt s Plantsville: Mehmel & Sarvi..|12.58 | 1.42 | 9.38 {10.00 | 2.60 | 5.00 |71.34 | 2.68 | 3.00
8763 | Red W'mg Specwl  Buttermilk
Chick Starter. Meech &
Stoddard, Inc., Middletown,| Middletown: Meech & Stoddard, B
CONn. i e e e Lic o e 8.85 |12.76 |16.13 {13.00 | 5.65 | 5.00 |51.96 | 4.65 | 4.00 - E
8762 | Red Wing Special Buttermilk &
Growing Feed. @~ Meech & o
Stoddard, Inc., Middletown,| Middletown: Meech & Stoddard, @

Conie, o JR T ot I e i e | 8085 (13164 17 19 117 :00-f 5.98 | 8:00:149 .69 |4 fONIR5 850
8494 | Red Wing Special Buttermilk
Laying Mash. Meech
Stoddard, Inc., Middletown, : :
€, e ns SRR e e Plantsville: Mehmel & Sarvi..| 8.88 | 8.17 |19.44 |17.00 | 6.28 | 8.00 [51.53 | 5.70 | 5.50
8764 | Red Wing Special Chick Feed.
Meech & Stoddard, Inc.,| Middletown: Meech & Stoddard, S
Middletown, Conn......... el TR i 12.55 [ 1.36 |10.81 110.00 | 1.48 | 5.00, |71.10 | 2.70 | 8:00
8765 | Red Wing Special Intermediate
Chick Feed. Meech & Stod-
dard, Inc., Middletown,| Middletown: Meech & Stoddard,
: Conn s it RS R L T ot T e L e 11.63 | 1.55 {11.25 |10.00 | 2.56 | 5.00 |69.83 | 3.18 | 3.00
123 | Moon's Developing  Grains.
Geo. Q. Moon & Co., Bing-
hamton, NoY 0 it s Manchester: 1. P. Campbell...|11.53 | 1.87 [11.63 |10.00 | 1.98 | 5.00 [69.54 | 3.45 | 2.00

189




TaBLe I. AnaALvsEs oF CoMMERCIAL FEEDS, INsPECTION OF, 1928—Continued. : g 4
o
Pounds per Hundred
Protein - ‘g
(N x 6.25) Fiber ;3’5 Fat
% w
Manufacturer and Brand Retail Dealer <! :; .
: : 54 e o .
= 8 3% L 8
et : =0 o % 8w
- 5 k= 82 o B & = Gy
e 2 = .8 = S d o0 2 S
3 a = 3 (SR 5 S5 aa H B
D E wn o g o O o S o i
3 < = &g & &3 ) & &8
PrROPRIETARY MIXED FEEDS— % % o7 9 % 9% . a9 % %
Continued. 1 '

Poultry Feeds— Continued.

287 | Moon’s Growing Mash. Geo. Q.

lllI/Io%n & Co., Binghamton, R
..................... Manchester: 1. P. Campbell...| 8.28 [11.60 [19.50 [17.00 | 5. : L

121 | Moon’s Laying Mash with 2 : B N0l e

‘Dried Buttermilk. Geo. Q.

Ill}/[o%n & Co., Binghamton, :
..................... Manchester: -1. P. Campbell...| 9.20 | 9.42 (20.00 |20. .1 .

124 | Moon’s Scratch Feed. Geo. Q. i = : S B bt e 4'00'

Moon & Co., Binghamton,

NOILVIS INFWINHIXE LOJILOHANNOSC

N Ve e Manchester: . 1. P. Campbell...[12.50 | 1.42 | 9.63 [10. : k
18 CC B NM‘”% e P p 00 | 3.03 | 5.00 [71.22 | 2.20 | 2.00 i
. 0., New Haven, Conn..... New Haven: Moran-Patton Co.[10.45 | 8.21 |18.88 |[18. 2 ; &
8807-| Olg- M. Baenill Lovin: , 00 788 ) B0 HO08 o S0
fM‘ghC Fred C. Morse, Guil- ; | - . : 5
Oril ol g e o e Guilford: Fred C. Morse. . . .. 6.05 | 8.40 (20.13 : ] E s
8318 | OLL ML Saine Mash. Fred &) €Y D T R0 LT G
Morse, Guilford, Conn. ....| Guilford: Fred C. Morse. . . .. 5.90 | 8.80 |20.63 |20.00 | 7.50 | 8.00 [51.92 | 5.25 | 5.00 ¢5
128 | Old Mill Growing Mash with
Milk. Fred C. Morse, Guil- : :
fhrd Cohia e DEt iy Se Guilford: Fred C. Morse. . . .. 9.85 | 6.49 |16.25 [16.00 | 6.18 | 7.00 |56.30 | 4.93 | 5.00
7847 | Old Mill Scratch Feed. Fred C. ;
Morse, Guilford, Conn.. Guilford: Fred C. Morse...... 11.36 | 1.56 {10.44 |10.00 | 2.63 | 4.00 |70.63 | 3.38 | 3.00
7951 | Mystic Laying Mash. Newman
Bros. Grain Co., Rochester,
e N e e e Naugatuck: Davis Feed Store [10.50 | 8.04 [19.25 [19.00 | 7.25 [10.00 [48.96 | 6.00 | 4.00
8668 | Marathon Laying Mash with
Buttermilk. Nowak Milling| Meriden: Reliable Grain & Feed
Corp., Hammond, Ind. o e s 7.60 |10.59 [20.56 [20.00 | 6.45 | 9.00 |49.80 | 5.00 | 4.50
23 | Aunt Marys Egg ‘Mash with
Dried Buttermilk. Ontario :
Milling Co., Oswego, N. Y.| Meriden: H. Grulich.........| 9.68 | 9.88 20.00 {19.00 | 5.50 { 8.50 [49.36 | 5.58 | 4.00
8809 | Aunt . Mary's Scratch Feed. : 5
Ontarlo Milling Co., Oswego, 2
..................... Meriden: H. Grulich.........|10.55 | 1.67 [10.38 [10.00 | 2.93 | 5.00 [70.82 [ 3.65 | 2.50 E:
8666 Oswego Egg Mash with Meat o =
and Fish. Ontario Milling| Meriden: Reliable Grain & Feed &
Co:, Oswego, NUY = o, Cb i o e 7.75 | 9.87 [19.00 |18.00 | 6.13 | 8.50 [53.07 | 4.18 | 4.00 2
8810 | Oswego Scratch Feed. Ontario :
Milling Co., Oswego, N. Y.| Meriden: H. Grulich......... 10.00 | 1.59 [10.00 |10.00 | 2.93 | 5.00 [71.58 | 3.90 | 2.50
8314 | Osborn's ‘Mash. S. V. Osborn,
Est., Branford, Conn.......| Branford: S.V. Osborn, Est...| 7.00 | 4.35 [14.13 |12,00 | 6.96 | 8.00 [63.95 | 3.61 | 3.00
8313 | Osborn’s Scraich. S.V.Osborn, ;
Bst Brantord, Conn, .. .. Branford: S. V. Osborn, Est...| 7.45 | 1.56 [10.50 [10.00 | 2.33 | 5.00 |75.51 | 2.65 | 2.00
147 | Bidwell Dry Mash. Park |
& Pollard Co., Buffalo, N.| Bridgeport: Samp Mortar
ST St e san s e Millse e e 9.20 11.46 |23.25 [18.00 | 5.53 |10.00 [46.88 | 3.68 | 1.50
8567 | Bidwell Scratch Feed. Park & !
Pollard Co., Buffalo, N. Y..| Derby: Peterson-Hendee Co...| 8.73 | 1.48 [10.25 |10.00 | 2.65 | 5.00 |73.64 | 3.25 | 1.50
53 | Bonmnie Booster. Park & Pollard| Bristol: Bristol Grain & Supply :
Co., Buliale, N, Vs Co v 10.03 | 4.34 [15.25 [12.00 | 4.18 | 5.00 [63.10 | 3.10 | 3.00 °
©




TABLE .

ANALYSES OF COMMERCIAL FEEDS, [NSPECTION

OF 1928— Continued.

Station No.

Manufacturer and Brand

»

Retail Dealer

Pounds per Hundred

Water

Ash

Protein

(N x 6.25) Fiber

n

Found
Guaranteed,
not less tha
Found
Guaranteed,
not more than

Nitrogen-free extract
(starch, gum, etc.)

Found

Fat

s
n

Guaranteed
not less tha

251
8752
8478
8481

11

321

8021

PrOPRIETARY. MixED FEEDS—
Continued.

Poultry Feeds— Continued.

Growing Feed. Park & Pollard
Co, Bulialo N. Y.~
Intermediate Chick Feed. Park
& Pollard Co., Buffalo, N. Y.
Lay or Bust Dry Mash. Park &
Pollard Co., Buffalo, N. Y..
Red Ribbon Scratch Feed. Park
& Pollard Co., Buffalo, N. Y.
‘Platco Laying Mash. Frank S.
Platt Co., New Haven, Conn.
Platco Layz'ng Mash. Frank S.
Platt Co., New Haven, Conn.
Platco Perfection Grain Mix-
ture. Frank S. Platt Co.,
New Haven, Conn

New Hartford: G. W. Case Inc.
Plainville: F. B. Newton. . ...
West Cheshire: Cheshire Grain

&-Cogl wems i o e
F. B. Newton

New Haven: Frank S. Platt Co.

Plainville:

New Haven: Frank S. Platt Co.

New Haven: Frank S. Platt Co.

10.
124

11.

15
40
.30

.20
10.
9.

35
08

30

%o

199
.40

.43
.93
90

=90

15.19
10.06
20.81
10.50
21.31
21.38

1L 19

R
=
R

14.00
10.00
18.00
10.00
20.00
20.00

8.00
5.00

5.68
2.08
5.68
2.52
5.50
5.98

10.00
5.00
7.00
7.00

10.50 | 4.00 | 4.50

57,66
71.03
53.05
74.65
45.88
45.89

67.56

3.383
3.03
3.90
2.70
5.03
5.68

4.05

=

1.50
1.50
1.50
.50,
.50
.50

354
8807
252
54
7806
8724
8632
27
8635
8751

253

Platco Perfection Grain Mix-
iure.. Frank 5. Platt Co.,
New Haven, Conn.........

Puritan Scratch Feed. W. N.
Potter & Sons, Springfield,
Masswiit o o e

Puritan Scratch Feed. W. N.
Potter & Sons, Springfield,
Mass ol B i G

Pratt’s Baby Chick Food with
Buttermilk. Pratt Food Co.,
Buffale /N = s 8

Pratt’s Circle A Chick Scratch.
Pratt Food Co., Hammond,

Pratt’s Circle A Large Scratch
Feed. Pratt Food Co., Ham-
mondy Iad here el

Pratt’'s Supreme Chick Scratch
Feed. Pratt Food Co., Ham-
b Tndies il o n e

Pratt’s Supreme Growing Mash
with Buttermilk. Pratt Food
Co., Hammond, Ind

Pratt's Victory Chick Scratch
Feed. Pratt Food Co., Ham-

Pratt’s Victory Laymg Mash
with Buttermilk. Pratt Food
Co., Hammond, Ind

Egg-Em-On Laying Mash. H.
C. Puffer Co., Springfield,
Mass

 New Britain:

New Haven: Frank S. Platt Co.

Weendsors "L W Hudson .o

Bloomfield: Bloomfield Farmers’
Exchange. . = :

Bristol: Bristol Grain & Supply

Bristol: Bristol Grain & Supply
Co v e et
Bristol: Bristol Grain & Supply

Norwalk: Frank Libner & Sons

BB btrople s

Norwalk: Frank Libner & Sons

Plainville: F. B. Newton

Suffield: Spencer Bros........

10.

115

12

.30

15

65

.14

16

.95

.80

.20

15

.45

.70

44
.66
12
21
.04
.35
.03
.61
15
.99

.48

10.

10.

14.

10.

10.

13.

17,

10.

20.

21,

.31 |10.50 | 2.98

13 |10.00 | 3.65 | 2.50

63 |10.00 2.50

38 [13.00 3.80

50 |10.00 5.00

00 {10.00 5.00

25 110.00 | 1.60 | 5.00

63 |17.50 | 4.90 | 7.00

75 110.00 | 1.20 | 5.00

20.00 | 6.63 | 8.00

63 [20.00 | 7.60 | 8.00

69.30

59.05

w97

73.09

74.82

51.96

78.95

46.70

47.16

3.08

3.00

4.47

3.05

2.48

2.50

5.70

1.80

6.10

4.43

3.50
3.00
"3160
3.50

2.50

2.00
4.50
2.00
4.00

4.00

098

NOILVIS INSWINSIXE LOOILOHANNOD
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TaBLE I. ANaLYSES oF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

CANS
(e
N
Pounds per Hundred
Protein Ex
(N x 6.25) Fiber e Fat
=]
o
* Manufacturer and Brand Retail Dealer 4 b o n
- % J3.q o < &
@.q o o 5 29
“ 3% Lo gk g%
g % 5 ) 58 ] 8¢ & = qa
S 8 s 82 g cH o' & g8
3 s 4 : S¢ 5 B2 | 24 | B [iae
2 B < &= Oa = Oa z8 & 68
PROPRIETARY MIXED FEEDS— % % % % et o % %
Continued. :

Pouliry Feeds— Continued.
322 | Egg-Em-On -Scratch. . H. C. o
Puffer Co., Springfield, Mass.| Manchester: Little & McKinney|11.98 | 1.72 [10.13 [10.00 | 2.85 | 5.00 [70.64 | 2.68 | 1.50
9996 | Quaker Ful- 0- Pep Coarse Chick ;
Feed. Quaker Oats Com-
pany, Ghieago, 1170 Hamden: 1. W. Beers........ 13.18 | 1.49 (10.25 [10.00 | 2.43 | 2.50 [69.75 | 2.90 | 2.00
8186 | Quaker Ful-O-Pep Egg Mash. ~r s
Quaker Oats Co., Chicago, :
....................... Hamden: 1. W. Beers........| 5.85 |11.42 (19.50 {20.00 | 6.13 | 8.00 |51.22 | 5.88 | 4.00
9997 Quaker Ful-O-Pep  Growing :
Mask. Quaker Oats Co.,
Chieage,HL © o0 70 0 Hamden: 1. W. Beers........ 9.00 | 8.70 |18.63 |19.00 | 4.60 | 6.00 |53.12 | 5.95 | 5.00
8187 | Quaker  Ful-O-Pep  Scratch
Grains. Quaker Oats Co., : .
Chicage #lll. .. 0. w0 Hamden: 1. W. Beers........ 7.25 | 1.91 |10.63 | 9.00 | 2.73 | 3.00 {74.30 | 3.18 | 2.00
8634 | Schumacher's Litile Chick Feed,
No Grit. Quaker Oats Co., : -
Chicaso Al T nrg i Norwalk: TFrank Libner & Sons| 6.75 | 1.33 [{10.63 [10.00 | 2.05 | 2.00 [76.69 | 2.55.| 2.00

NOILVLS INENISEdXT LOOJILOENNOD

g0g Niz&TInE

9930 | Schumacher’'s Scratch Grains, :
No Grit. Quaker Oats Co.,| Stratford: Farmers’ Flour &
Chicage S Socliwsr o CeatiltCor e o v b e 11.80 | 1.73 |11.25 |10.00 | 3.15 | 3.50 [69.47 | 2.60 | 2.00
7918 | Fine Ground Green Pouliry Al-
falfa Meal. Ralston Purina : :

Mills, St. Louis, Mo. ...... Westerly: C. W. Campbell Co.| 8.61 [10.04 [18.69 [17.00 [22.85 {25.00 |37.46 | 2.35 | 1.60
8702 | Purina Baby Chick Chow Feed.| : B

Ralston Purina Co., St.| Middletown: The Coles Com-
Lotis= Mol s s ineh BBV i s bbb 10.25 | 1.81 |11.50 |10.00 | 2.20 | 4.00 (71.34 | 2.90 | 2.00
8703 | Purina Chicken Chowder Feed.
Ralston Purina Co., St.| Middletown: The Coles Com-
Lonis; Mo o0 e Panye s e e R S 9.05 | 8.26 (20.31 [19.00 | 7.35 | 8.00 [50.68 | 4.35 | 4.00
190 | Purina Chicken Fat Chow Feed.
Ralston Purina Co., St.| Stamford: Clapboard Hill Feed
Lotiis, Moos 25 o wrt oo COimie st e o 9.33 | 4.23 |15.88 |15.50 | 3.65 | 4.50 |62.78 | 4.13 | 4.00
14 | Purina Chicken Fatema. Rals-
ton Purina Co., St. Loiis,
MO o G e New Haven: Moran-Patton Co.[10.43 | 3.90 (14.13 [12.00 | 5.45 | 6.60 [61.81 | 4.28 | 4.00
12 | Purina Chick Growene Feed.
Ralston Purina Co, St.
Lowis, Mo = . = New Haven: Moran-Patton Co.| 9.61 | 7.91 (18.19 [16.80 | 5.73 | 7.00 |52.55 | 6.01 | 4.00
189 | Purina Chick Startena Feed.
Ralston Purina Co., St.| Stamford: Clapboard Hill Feed

SHSATVNY

s <lVio arl il sl o nng Eoms o e 8.83 | 8.00 (18.25 |17.00 | 6.03 | 7.00 |52.56 | 6.33 | 4.00
213 | Purina Grainola Feed. Ralston| Stamford: Clapboard Hill Feed
Purina Co., St. Louis, Mo. . (O e e AR T 12.15 [ 3.69 | 9.00 | 8.00 | 8.83 [15.00 [63.75 | 2.58 | 2.00

13 | Purina Hen Chow Feed. Rals-|
: ton Purina Co., St. Louis,

R R e e A New Haven: Moran-Patton Co.[12.38 | 1.78 [10.75 [10.00 | 2.55 | 4.00 [69.72 | 2.82 | 2.50
129 | Purina Lamb Chow containing -

Charcoal.  Ralston Purina .
.43 | 3.00

Co., 5t Eouis, Moot . Middletown: Coles Company..[11.10 | 5.07 |16.75 |14.00 | 9.53 [12.00 |54.12 | 3
363 | Winner Scratch Feed. Ralston
Purina Co., St. Louis, Mo. .| Norwich: Norwich Grain Co..[11.90 | 1.70 |10.88 [{10.00 | 2.75 | 5.00°]70.12 | 2.65 | 2.00

€95




TaBLE I. ANALYSES oF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued. =
e~
Pounds per Hundred
Protein 5 ?é 4
(N x 6.25) - Fiber E: Fat 8
Manufacturer and Brand Retail Dealer “ = i 4
S o d s Dt g é‘
E i g | s EER:
& g G 5 Sl Son ge frEd | oF 1SRN
2 = < & CF= = O 2R (& Gé B
o]
PROPRIETARY MIXED FEEDS— % % % % % % % % % %’ :
Continued. g
- Poultry Feeds— Continued. =5
393 | Diamond Chick Feed. Rockville E 3
Grain & Coal Co., Rockville,| Manchester: Manchester Grain G 7
Cotn . vhe o e & Coal.. ... .. TGS 11.28 | 1.89 |10.88 |10.00 | 1.60 | 3.00 [69:95 | 4.40 | 3.00 =
391 [Diamond Laying Mash. Rock- v -
ville Grain & Coal *Co.,| Manchester: Manchester Grain : : 2
Roclkville, Conn- ooty SeslBuals - Fr e T e b 8.55 | 8.63 [21.06 (20.00 | 5.53 | 7.00 [50.00 | 6.23 | 5.00 =
390 | Diamond Scratch Feed. Rock- o
ville Grain & Coal Co.,| Manchester: Manchester Grain|11.40 | 1.44 [10.50 [10.00 | 2.45 | 4.00 |72.03 | 2.18 | 2.50 %
Rockville, Conn.... ::vows s & Coalile ot s : 2 i :
8289 | Hubbard's Egg Producer. Fred : g
H. Rolf, Guilford, Conn....| Guilford: Fred H. Rolf....... 6.40 |11.54 |22.75 |...... GBBL 48.38 | 5.58 |..... w
127 | Rolf's Chic Grains. Fred H. : a
Rolf, Guilford, Conn.. Guilford: Fred H. Rolf.......|11.93 | 1.41 | 9.63 |10.00 | 1.55 | 4.00 |72.25 | 3.23 | 4.00 £
8287 | Rolf's Chick Mash. Fred H. ol
Rolf, Guilford, Conn. . Guilford:: Fred H. Rolf. ... . .. 6.70 | 9.41 [18.50 [...... 495 55, 111 | 5330 8 e
8288 | Rolf's Scratch Grains. Fred H. ] ¢ Z
Rolf, Guilford, Conti.. ... Gualford: Fred H. Rolf. .. ... 0020551795690 s 28 74.45 | 3.33 |..... @
&

See More Egg Mash with Butter-
milk. Seymour Grain & Coal| Seymour: Seymour Grain &
Co., Seymour, Conn. ... ... Coal Cor v e A 1 9.50 | 9.77 |20.13 [18.00 | 5.95

9977 | See More Egg Scraich Feed. -

Seymour Grain & Coal Co.,| Seymour: Seymour Grain & :

Seymour, Conhi. . 0 il ... (ST ST R s Bl e SO 12.95 | 1.52 [10.13 [10.00 | 2.88

8586 | Nelson's Laying Mash. Shel-

ton Feed Co., Shelton, Conn.| Shelton: Shelton Feed Co..... 6.85 | 7.48 |18.00 [16.00 | 6.05

8587 | Nelson's Mixed Chicken Feed.

Shelton Feed Co., Shelton,

Coni S e it L Shelton: Shelton Feed Co... .. 9.00 | 1.47 {10.00 {10.00 | 2.53

55 | Mill Streams ‘' Fortune Hunter' :

Scratch Grains. Winchell

Smith, Farmington, Conn..| Farmington: Winchell Smith..{11.95 | 1.87 |11.00 |10.00 | 3.65

100 | Mill Sireams ‘‘ Lightnin’' Lay-

ing Mash. Winchell Smith,

Farmington, Conn.. ....| Farmington: Winchell Smith..|10.38 | 9.52 [21.13 [16.00 | 5.60 | 8.00

7906 | King Growing Feed contammg

Dried Buttermilk and Beef

Scraps.  St. Albans Grair| Willimantic: Willimantic Grain

Ca. St Albans, Vi 8ol v (i iy =hne: Sr sl Rt it A o 10.75 | 8.79 [16.19 |15.00 | 4.88 | 5.00 153.74 | 5.65 | 4.00

329 | King Mash Feed containing

Buttermilk, Fish and Meat

Scraps. St. Albans Grain| Willimantic: Willimantic Grain :

Go,; St Albans; Vit ooyt Cot ol ol 9.43 | 9.23 |20.81 [19.50 | 6.35 | 7.50 [49.53 | 4.65 | 4.00

SHSATVNV

328 | King Scratch Feed. St. Albans| Willimantic: Willimantic Grain
Grain Co., St. Albans, Vt. .. ot Rl e e L 11.95 | 2.12 (11.25 [10.00 | 3.05 | 5.50 [69.00 | 2.63 | 2.50

8664 | Paragon Scratch Feed. St. Al-
bans Grain Co., St. Albans,| Meriden: West End Poultry .
Vit o ip s S Sapplyini S O e 10.80 | 1.45 |10.00 [10.00 | 2.40 | 5.00 |72.65 | 2.70 | 2.50
8615 | Wirthmore All Grain Chick -
Feed (Fine Chick Scratch).
St. Albans Grain Co St.
Mans- N e o s ==y Southport: C. Buckingham....| 7.45 | 1.39 |10.75 |11.00 | 1.63 | 3.50 |74.58 | 4.20 | 2.50

Gog .




TaABLE I.

ANALYSES OF ‘COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred

Protein i g
(N x 6.25) Fiber o Fat
fale=]
Manufacturer and Brand Retail Dealer o .8 ; °
~ g 5 | &t 94
£ £ £p | b gs
: : T | 28| ¢ [ B8 | ¥ | ¢ |38
g |8 [ 5 L | B obds a8 e
= = < = R T Og ze = o8
PRrRoOPRIETARY MiIXED FEEDS— o % % % o % o % o
Continued. 3
Poultry Feeds— Continued.
8613 | Wirthmore Buttermilk Baby
Chick Food. St. Albans
Grain Co., St. Albans, Vt..| Southpori: C. Buckingham....| 7.00 | 8.41 [16.88 [17.00 | 3.62 | 5.00 60,11 | 3.98 | 4.00
137 | Wirthmore Certzﬁed Scratch =
Feed. St. Albans Grain Co.,
StoNlbaas N e Branford: S. V. Osborn Est...|[12.38 | 1.96 [10.75 [10.00 | 2.65 | 5.00 6901 1.3 25 [F9550
8768 | Wirthmore Growmg Feed with
Dried Buttermilk and Beef| .
Scraps. St. Albans Grain . : ;
Co., St. Albans, Vt. Plainville: F. B. Newton. .. .. 9.65 | 7.92 |16.63 [15.00 | 5.13 | 5.00 |55.34 | 5.33 4.50
9982 | Wirthmore Intermedwte Chzck )
Feed (Coarse Chick Scratch).
St.. Albans Grain Co., St
Albans b oo Tes it Southbury: H.R. Stone......[13.18 | 1.36 [10.56 |10.00 | 1.68 | 3.50 70.52 | 2.70 | 2.50
8643 | Wirthmore Laying Mash with ; :
Buttermilk. St. Albans Grain : : :
Co., St. Albans, Vt........| North Haven: W. L. Thorpe..| 6.75 |10.57 [20.63 {20.00 | 5.38 | 7.00 [50.79 | 5.88 4.00

25

332

8642

8679

8680

140
139

334

141

8796

8798

8758

Wirthmore Poultry Greems St.
Albans Grain Co., St. Al-
DansiVi e ol Ssiciis iy

Wirthmore Poultry Greens. St.
Albans Grain Co., St. Al-
bansSEtanmas i

Wirthmore Scratch Feed. St.
Albans Grain Co., St. Al-
bans WS n o e

Blueridge Egg Mash. D. A.

Stickell & Sons, Hagerstown,
Mdlieaam som s e i
Victor Scratch Grains. D. A.
Stickell & Son, Hagerstown,
Mdrs ey e e
Syragold Egg Mash. Syracuse
Milling Co., Syracuse, N. Y.
Syragold Gro'wmg Mash. Syra-
cuse Milling Co., Syracuse,
NEaY s roe itk T ARG
Syragold Laying Mash with
Buttermilk. Syracuse Milling
Co., Syracuse, N. Y........
Symgold Scratch Grains. Syra-
cuse Milling Co., Syracuse,
SR = S G T
Thomaston Egg Mash. Thom-
aston Supply Co., Thomas-
tonzConma &g ie el
Thomaston Scratch Feed.
Thomaston  Supply Co.,
Thomaston, Conn. . .......
Chicatine. Tloga Emplre Feed
Mills, Waverly, N, Y. -

Kensington: S. F. Labieniec. .

Groton: C. W. Campbell Co...

North Haven: W. L. Thorpe..

New Britain: Hugh Reynolds
Grain €or . o o e e

New Britain:
GrojiEGom e o G aiens - B

Higganum: Felix Petrofsky.. .
Higganum‘: Felix Petrofsl_{y. o
Manchester : Little & McKinney
Higganum: Felix Petrofsky. ..

Thomaston: Thomaston Supply
Cols e i o

8.10
9.85

.10

10.10

9.33

—

.64

10.13

11.32

6.99

17.13 [20.00 [21.18

16.50 |20.00 [24.15

10.50 |{10.00 | 2.58

19.75 |20.00

00 | 2.
00 | 6.

63
53

10.

19.88 [18.

17.06 |16.00 | 3.50

19.88 18.00 | 7.73

10.63 |10.00 | 2.95

20.25 120.00 | 7.48

10.44
20.88

10.00 | 3.01
18.00 | 4.08

18.00

18.00

s

.00
.00

0

6.00

40.79

39.41
73.97
54.96

4.
51.

60

62
54.86
47.51
69.70
50.17

69.70
53.67

2.25
1.88
2.90
6.05

3.15
4.73

4.80
4.68
2.95
4.65

4.70
5.05

2.00
2.00

2.50

5.00

2.50
3.00

4.00

3.00

2.50

4.50

4.00

3.00
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TABLE I.

ANALYSES oOF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred

Protein 5 ‘g
(N x6.25) - Fiber i Fat
¥ =1
Manufacturer and Brand Retail Dealer = o $ =
s E T 13
“ . Lo | g% g4
. v |61 |z | BB | B | ¢ | B
3 s i Bobite eno bl 4 s s gl
2 = < & CK] = O zaz | g 68
"~ |PROPRIETARY MIXED FEEDS— % % % % % % % % %
Continued. - .
Poultry Feeds— Concluded. : :
257 | Derby Scratch Feed. Tioga Em- &
pire Feed Mills, Waverly,
DN e i Hawleyville: W. A. Honan....|11.80 | 1.96 [11.19 | 9.00 | 3.53 | 4.50 [68.89 | 2.63 | 2.04
8756 | Egatine. Tioga Empire Feed| South Norwalk: Roodner Feed i
Mills, Waverly, N. ¥. ... oo et e e 8.95 | 8.30 |25.56 [23.00 | 4.50 | 6.00 [47.74 | 4.95 | 2.50
8789 Neverfad Scratch Feed. Tloga
Empire Feed Mills, Waverly,| South Norwalk: Roodner Feed
Neslea b, ke o i e rmet o e e 10.60 | 1.54 [10.19 | 9.00 | 3.00 | 5.00 |71.92 | 2.75 | 1.50
8614 | Tioga Growing Grains.  Tio- : - ? \
ga- Emp1re Feed Mills, Wa-| Southport: C. Buckingham &
verly AN S el Eoriede o el e e 7.10 | 6.57 [10.75 |10.00 | 1.83 | 4.00 [70.10 { 8.65 | 2.50
258 | Tioga Laying Food. Tioga Em- :
pire Feed Mills, Waverly,
Wit ros St I i Hawleyville:  'W. A, Honan....| 8.98 | 7.28 [18.88 (17.00 | 5.98 | 6.00 |53.10 | 5.78 | 2.50
8628 | Advance Scraich, No Grit. Vi- ;
tality Mills, "Tne. ., Chicago| East Bridgeport: Xaplan Feed | i
Jilyaate e See b i ooy (Chicatlahnay te ol asn il e S 6.60 | 1.61 | 9.63 [10.00 | 2.20 | 6.00 |77.33 | 2.63 | 2.00

8618
8619
8622

9998
8620

217

349

350

314

351

8612

Vitality Chick Starter. Vitality
Mills, Inc., Chicago, Ill... ..
Vitality Egg Mash. Vitality
Mills, Inc., Chicago, Ill.. . ..
Vitality Fine Chick Scraitch.
Vitality Mllls, Inc., Chicago,

Vitality Growing Mash. Vital-
ity Mills, Inc., Chicago, II1..
Vitality Scratch Feed, No Grit.
Vitality Mills, Inc., Chicago,

Washburn's Gold Medal Vita-
min Egg Mash, containing
Wheat Germ (embryo). Wash-
burn-Crosby Co., Minneap-
olis, Mimn: oo v e

Big (Y) Growing Feed. Yantic
Grain & Products Co., Nor-
wichConmeeaha Sl ri b

Big (Y) Laying Mash. Yantic
Grain & Products Co., Nor-
WAchH o sl s o T

Ging'm Gal Scratch Feed. Yan-
tic Grain & Products Co.,
Norwieh, Conn. ... . ..

Uncas Scratch Feed. Yantic
Grain & Products Co., Nor-
wich, Conniiiai el o s

Beef Scraps, Etc.
Capital Meat & Bomne Scrap.
American Agricultural
Chemical:€o NN L i m

Plantsville:

East Bﬂ(lgeport:
Co

Kaplan Feed

C. A. Cowles. ....

East Bmdgeport Kaplan Feed
Co

New Miulford: Geo. T. Soule. .

Willimantic: Boston Grain Co.

Willimantic: Boston Grain Co.

New London: New London

(GraimiCo it S i e Ioe
Stafford  Springs: Stafford
Graileny, Ta s ol e
Southport: C. Buckingham Co.

12.

185

.95
.40

.60
10~

10

.25

.08

.68

.18

40

88

.35

7.45
15.45

1.64
13.60

1.44

9,27

7.64

9.96

1.66

1.65

30.27

16.06 |15.00
20.38 [20.00

10.94 [10.00
17.56 |15.00

10.50 |10.00

20.94 (20.00
18.06 |17.00
16.88 [17.00
10.50 |10.00

10.38 |10.00

45.00 |45.00

5.10 | 6.00
4.45 | 8.00
1.60 | 3.00
4.38 | 6.00
2.13 | 5.00
6.43 | 7.00
5.50 | 7.00
6.55 | 7.00
2.85 | 5.00
2.65 | 5.00
2.20 | 3.00

60.04
49.22

76.29
49.81

75.90

49.18
54.32
51.73
70.21

71.01

8.83

5.40
5.10

3.93
4.55

2.78

5.10

4.80

5.70

2.38

2.43

7.35

5.00
4.00

3.50
5.00

5.00
4.00

4.00

3.00

2.50

3.00

6.00

809
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TABLE [.

ANALYSES oF CoMMERCIAL FEEDS, INSPECTION OF 1928—Continued.

Station No.

Pounds per Hundred

220
7953
7944
8082

221

222

Protein g
(N x 6.25) Fiber e Fat
Lot
Manufacturer and Brand Retail Dealer i o ; ¥
o o Lol P H 55
.0 g))u = o8
= -0 = % o
8 o L 88 | ¢ [ B3 | | o |8
k. < 5.} g ZooloBe B L B
= < = o8 = &2 Z5 & 58
PropPriETARY MIXED FEEDS— % % % o % % l 9% % %
Continued.
Beef Scraps, Etc. .
Protox Meat Scraps. American : =
Agricultural Chemical Co., ]
N Vi oot s Botsfordz “G. T. Rasmiussen . . [»8.10 |21 .08-155.56 |55.00°| 2.38 |-3,00°[-3.65 | 9.25¢ 6 @0
Sterilized Steam Bone. Apothe-
caries Hall Co., Waterbury,| Watertown: Watertown Co-op il
SR e e ASe00 et i e s e A AD CIRE DB BISE 1B Q0 061 | 4.00 |4 23 |06 ISIEl
Atlan’s Diamond Pick Meal
and Bone Scraps. Atlan Mig.
Co:, Jersey City, N Jov. o Boisford: G. T. Rasmussen. ..| 5.40 [37.39 (41.19 |45.00 | 0.75 | 2.00 ] 6.42 | 8.85 | 6.00
Atlan Diamond Meat - Scrap.
Atlan Mfg. Co., Jersey City, : - :
Nalhoos o e [ Botsford s oG, Rasmussen 10565 1862020142 650 146.000 - oo e o 10.10 | 5.13 | 6.00
Atlan’s Diamond Pick Meat &
Bone Scrap. Jersey City, -
Noe el o o e Botsford: G. T. Rasmussen. ..| 6.38 [38.00 (43.88 [45.00 | 1.33 | 2.00 | 0.81 | 9.60 | 6.00
“Atco”. Atlantic Coast Fish- d
eries Corp., N. Y. Winsted: E. Manchester & Sons| 9.18 |18.17 [70.63 [60.00 | 0.33 | 0.50 | 0.31 | 1.38 | 0.50

NOILVLS INHENINIEIXH INOLLOANNOD

€0¢ NI1ETINd

0LS

Iy

300

261

7591

413

8637

161

8310

8568

8194

8660

Bea’ch Soap Co., Lawrence,
hEsan e AT e SRRt B
Dried Sklm Milk. Bell Isle
Creamery Co., Owosso,
Mreh it e o

Buell Boston Dried Skim Milk.

C. E. Buell Inec., Boston,
Magna o

Buell Boston Dried Skim Milk.
C. ‘E. Buell, Inc., Boston,
Mass. .

B & B Brand Roller Process
Dried Skem Mk, C. E.
Buell Inc., Boston, Mass. . .

Burck-Brand Powdered Skim
Milk. C. W. Burckhalter,
Iap NGV S e s e

Conn. Fat Rendering & Ferti-
lizer Corp. Meat Scmp Conn.
Fat Rendering & Fertilizer
Corp., New Haven, Conn. ..

Corenco Bone Meal for Pouliry.
Consolidated Rendering Co.,
Boston, Mass

Dried Skim Milk Powder. East-
ern Grain Co., Bridgewater,

Dried Skim Milk Powder. East-
ern Grain Co., Bridgewater,
Mass

Beach Star Brand Beef Scrap.

Willimantic:  Windham Grain

Bl i s o e e
East Haven: A. W. Forbes. ..
Guilford: F.C. Morse.. ... ..

Westville Branch: R. G. Davis
&BousL Sl e e

Waterbury: Spencer Grain Co. .

Naugatuck: Spencer Grain Co.

East Haven: A.W. Forbes. ..

Derby: Peterson-Hendee Co.. .

Wallingford: A. E. Hall

Wallingford: A. E. Hall

6.30

6.68

7l
5.80
2.43

7.30

5.55
4.78
5.50

4.70

32.36

8.61

7.89

7.94

8.22

6.95

29.59

65.33

7.83

8.22

44.50
34.50
34.63
33.13
36.50

32.50

48.31
24.13
34.88

34.25

40.00
32.00
31.00
31.00
4
31.00

32.00

45.00
20.00
32.00

32.00

49,46

48 .76

52.35

52.65

52.40

3.97

2.61

50.34

152.09

12.13

0.75

1.02

0.78

0.20

0.85

10.90

3.15

1.45

0.74

0.20

0.20

0.75

10.00

3.00

0.75

0.75

1 Includes fiber.
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TABLE I.

ANALYSES OF COMMERCIAL FEEDS, INSPECTION OF 1928— Continued.

Pounds per Hundred

(Npioéir%) Fiber g:; Pat
! : : 5s
Manufacturer aad Brand Retail Dealer o T}_g § g -
] 2 2% SR oc
. g - Bt 2%
: ; e lii |z |3 5| g |0
3 g i il ol et Eeh s e
2 = 4 & 58 & b8 25 = 62
2 “
PROPRIETARY MIXED FEEDS— % % 9 % % %% % % %
Continued. 5
Beef Scraps, Continued.
360 | Butterfly Brand Dry Skim Milk. : : ; A
Chi-| West Cheshire: Cheshire Grain .
g’ag,g Illildwards & CO ..... 1. g Coa]b. ................... 6.40 | 7.95 (33.69 |36.00 |...... > 50.91 1.05 | 1.00
85563 | Frisbie's Poultry Fele\fi 4%% B S
- tol: Bristol Grai
%en’,rcgflﬁ}.a%e. Co i ew 5 ?. msoo. ....................... 3.85 131 .73 K56 145,00 (. . 5.56 [10.30 | 8.00
316 | Cooked Meat & Bome- Scrap. 4 :
i & Co.,| Mansfield Depot: Martin M.| - ;
éﬁnr%ﬁell\é[al\l/fl;;r.n ....... C.>. (Iliarjlicen = p B o900 (88 BT 256 500 3.49 | 8.20 | 8.00
317 | Special CookcdC Mﬁzt ﬁ’l Borg
A am :
gga%p*lngﬁéd l\/ﬂss ...... West Willington: H. M. Hansen| 6.58 |27.97 |50.63 [50.00 |.... .. 3.27 |11.55 | 8.00
" 24 | Morse's Meat Scraps | {O:&Pgoul— : :
F. M Son
tSrgmerTvaiTIe, Masé).rs.e. ....... Kensington: 'S. F. Labieniec. .| 5.90 |35.71 41.50 |40.00 | 4.15 |...... 3.74 | 9.00 | 8.00

NOILV.LS INFNIIHIXT LODILOANNOD

e0g NIIETIOE ‘

178

8488

319

8489

8485

7919

326

327

7842

7586

Morse's Meat Scraps for Poul-

try. Jas. F. Morse & Son,
Somerville, Mass. . ........
Blue Seal Meat Scraps. New
England By-Products Corp.,
Laswretce, Massy B = mes s
Geld Seal Dried Skim Milk.
New England By-Products
Corp., Lawrence, Mass
Gold Seal Dried Skim Milk.
New England - By-Products
Corp., Lawrence, Mass. .. ..
White Seal Meat Scraps. New
England By-Products Corp.,
acwrenize =VEass S sn e = =ns
Norton's H. G. Meat & Bomne
Poultry Food. Norton Tal-

low Co., Somerville, Mass. .
Reardon's Meat Scrap. John
Reardon & Sons Co., Cam-
bridoe - Magssid 0 Lo s
Register Brand 669%.  John
Reardon & Sons Co., Cam-
bridlee  Mage ot G i o
Register Brand 469%. John

Reardon & Sons Co., Cam-
bridge, Magse ot i e s

Chapman’s Special Odorless
Steamed Bome Meal. River-
Chicago,

dale Products Co.,
L e e
Edible Bone Flour for Caitle &
Pouliry. Rogers & Hubbard
Co., Portland, Conn

Thomaston: Thomaston Supply
G e e S U 6.58
Plantsville: C. A. Cowles. .. .. 6.00
Plantsville: A Cowlessioi = 798
Plantsville: C. A. Cowles. .. .. 6.95
Plantsville: C. A. Cowles. .. .. 6.30
Norwich: Vastic Grain &
Broductei@pi-n= = oias s 3.20
Westerly: C. W. Campbell Co.| 6.63
Stonington: C. W. Campbell..| 6.40
Mystic: C. W. Campbell Co. .| 5.33
Middletown: Meech & Stoddard,
o e e e G 2.64
Rockville: Rockville Grain &
CGonlCo il s 10.37

29.98
33.63
.84
.86
44 47
33.21
27 .11
26.21

32.21

o

47,

33.

33.

39.

55.

55.

47.

23.

50

19

88

94

13

00

56

50

69

88

50.00
50.00
35.00
35.00
40.00
40.00
55.00
55.00

45.00

.00

23.85

1.60 | 3.00
1.28 | 4.00
2.30 | 3.00

.76

49.90

50.

.05

.08

.51

10.18

10.05

.85

.96

.85

.70

.38

8.00

5.00

1.00

5.00

8.00

6.00

6.00

6.00

1.50

0.25

1.00 -
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TaBLE 1.

ANaLysEs oF CoMMERCIAL FEEDS, INSPEcCTION OF 1928— Concluded.

Pounds per Hundred

Protein 4 ‘g -
(N x 6.25) Fiber *E: Fat
Manufacturer and Brand Retail Dealer e S5 e
5 94§ 98 | £E 78
= o 2y L
$ g v | 58 | ¢ |83 | 8| ¢ |8
2 - = Z g% g pigei ) a8 g | g
& E < & o3 & Gl 23 & 68
PROPRIETARY MIXED FEEDS— % % % % % - % % % %
Concluded. ;
Beef Scraps, Etc.—Concluded.
8793 | Rogers & Hubbard's Edible
Bone Flour for Cattle &
Poultry. Rogers & Hubbard| Thomaston: Thomaston Supply i~
Co., Postland:Conn;: = =5 Ot e L e R 20 165,09 124069 [23.85° | Lo oLk 3.12 | 0.40 | 0.25
7910 | Chic Chuck ‘‘ The Ideal Coneen-
trated Poultry Food’'. Russia
Cement Co., Gloucester, .
Masssaeohiae ses i South Coventry: E. W. Latimer| 7.96 |36.60 |52.19 45.00 | 0.65 | 1.00 | 1.30 | 1.30 | 0.10
254 | Ground Meat Scraps. Spring-
field Rendering Co., Spring-| Thompsonville: . Geo. S. Phelps
field, Mass...... e &Co. .t e 228 134 2847 1304500 .o b 2.78 | 8.53 | 8.00
7947 | Stanley's 45 Protein Meat &
Bomne Scrap. John T. Stanley ‘
ConNi Vi o mraa Long Hill: lLong Hill Feed Store| 6.20 |34.53 |42.06+45.00 | 1.31 | 3.00 | 5.25 ({10.65 {10.00
131! | Stanley’'s Meat & Bome. John : :
T. Stanley Co., New York ; ;
ity il L e e Long Hill: Long Hill Feed Store| 6.98 (33.36 |41.00 [45.00 | 1.43 | 3.00 | 4.53 |12.70 (10.00

1 0ld stock, 1927.

8193
8636
. 336

337

Struven & Co., Baltimore,

Vico Meat Scraps. Van lder-
T\tTinSe{ Co., Long Island City,

Rendering Co., Auburn,
MassFess) Doas s ie s il
P. W. Special Meat Scraps.
Worcester Rendering Co.,
Auburn sMass (i Nae

Struven’s Fisk Meal. Chas. M.

Middletown: Meech & Stoddard,

New Milford: Geo. T. Soule . ..
Willimantic: Boston Grain Co.

West Willington: H. M. Hansen

5.59

.00

.35

.80

20.49

28.23

35.25

25.20

61.50

50.00

42 .88

56.06

55.

55.

45.

55.

00

00

00

o

0.50

1.70

2.00

3.00

5.47

6.94

5.24

6.45
12.13
9.28

9.80

4.00
5.00
8.00

8.00
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TasLe II.

ANALYSES oF FEED SUBMITTED BY INDIVIDUALS.,

Pounds Per Hundred

. £3
5 5%
< . © 9 - =
;! Material Submitted by " § E e
\© 2 o 00 B
Z — & - [0
5 = g g8 | M3
Rel o ‘D [ o8- B
= & = S = £5 20
& = < A A o e
BREWERS' AND DISTILLERS’ o o ST % %
ProbucTs
Dazry Raiions, etc.
9033 | Distillers’ Grains. ... .. ... New York City: C. J. Martinis -
GranGot et st i o (650 e ah e s 2 7 e A S h
1598 i Dairy: Beed o . i m o Wallingford: Barnes Co....... 12.93 | 9.90 |21.31 [10.10 [41.60 | 4.16
8TAS HOaicy Beedis S Bristol: Bristol Grain & Supply
e e e e e 8.02. | 4.21 (15.19 | 8.03 [60.00 | 4.55
9408°1"C. B. Dainy Feed' | . -7 - Southport: C. Buckingham & Co.| 8 78 | .... [23.25 [ 8.35 | .... | 4.18
7774 | Fortune 209 Molasses Dairy ;
Feed. . . .| Middletown: The Coles Co.....|12.10 | 7.95(22.19 | 6.40 [46.31 | 5.05
7775 | Fortune 24% ‘Molasses Da1ry :
Beed oo owpn ol e Middietown: The Coles Co.....|11.30 | 8.28 |24.50 | 7.55 [41.67 | 6.70
8009 | Dairy Ration, =0 .0 i Middletown: The Coles Co. . . i L (R e I o R SRS e
8077 | Dairy Ration. . ... Middletown: The Coles Co. . . 960 [ 1211918 95 3.85
8089 | Dairy Ration No. Aol Middiztown: The Coles €o.: . | 9720 . -~ 21.%5 | 8.83 | .. .. 110.45
37 | Dairy Ration. L s e nddletony The ColesiCo. 8.48 | 8.45 |20.56 [13.15 [45.80 | 3.56 °
228 | Dairy Feed ™5 -0 o 0o Middletown: The Coles Co. . . .. 6.65 | 9.46 (27.13 | 7.85 |44.41 | 4.50
7687 |- Dairy Ration No. 2. ... . ... New Haven:R.G. Davis & Sons|{11.93 | .... [20.81 | 7.86 | .... | 8.50
8000 | Naugatuck Dairy Ration. ... .. Naugatuck: Davis Feed Store. .| 9.60 19.56 [10.90 4.14

¢0g NIraIIng

8012
8073
7756
8130

8131
8132

8133 .

8134
8135
8136
8137
8363

423
8977

8001
8002

7960
7788

Institutional 209, Dairy Feed. .

Institutional 249, Dairy Feed. .
Dairy Feed
Dairy Ration with Molasses. . .
Dairy Feed No. 1. 2

Datey Feed Nor2 5 i
Dairy Feed No. 3
Dairy Feed No. 4. ...........

Dairy BecdNo. 5. 0. .. ...
DairyFeedNo.G.......‘....
Dairy Feed No. 7. <o 0 o
Dairy Feed Now 87 o mmEmrr
Big Value Dairy Ration.......

Dairy Mixture .
Syragold Milk Ration.........

Poultry Feeds.
Bristol Laying Mash., ... ...
Bristol Scratch Feed

Scratch Feed
Steamed Bone Meal

Falls Village: H. E. Dean. . . .
Falls Village: H. E. Dean
Kensington: S. F. Labieniec. . . .
Guilford: F. C. Morse
St. Albans, Vi.: St. Albans Grain

Co ooy B sl
St Albans Vt.:

Co
Stl Albans, Vt.: St. Albans Grain
S Albans, Vt.: St. Albans Grain

Co
Wallingford: Ray R. Stevens.
Southbury: H. R. Stone
Bridgeport: B. €. Dana, .. .

Bm'stol Bristol Grain & Supply

Southport: C. Buckingham & Co.
Westerly: C. W. Campbell Co.. .

.68

10.85

.38
.61

1lls
10.

11

=3 puco IR NGO N G0

.38
15
48
.02
.33
.64
.70
.53
62
.27

.88
.98

21.
21,
21
19,

20.

i

75
.75
.44

oo len TS SRS G S RS I BRE R ie

44.50
46.59
45.10
45.22
53.89
46.22
47.96
49.63
45.15
48.88

69.99
3.02

G B R T O B e R

[} \CHCLIRN S,

.45

.70
.95

9.9
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TaBLE II. ANALYSES OF FEEDS SUBMITTED BY INDIVIDUALS—Concluded.

Pounds Per Hundred

@ 3
S £
Material, Submitted by = s i
S >, el e
Z 157 & - R
= a = g8 | =3
= = 7 2 5 od | &E
@ @ e Q =R
& E < 5 & g A
BrREWERS’ AND DISTILLERS’ % 9% 9z % % o
Probpucrs—Concluded B 2
Poultry Feeds—Concluded.
486 | Square Deal Buttermilk Laying
S S e e S e Long Hill: Long Hill Feed Store| 7.05 {15.95 |20.13 | 7.33 |44.84 | 4.70
7966 | Poultry, Mash .. .- b Branford: Sagalou Farms......|11.10 | 8.53 |16.00 | 5.78 [54:14 | 4.45
7616 | Laying Mash................| Torrington: D. L. Talcott. . . .. 1152000 . ... |17.88 | 899 | ..~ | 5,08
T673 fiiBeel Serap. . o 0l o Thomaston: Thomaston Supply :
(0 e PR S N P SR L o 9.05 40.50 10.21
6402 | New England Special Concen-
trated: Buttermilk......... Plainville: M. Kosenko....... 3.21 |11.44 218
MISCELLANEOUS.
75662 | Alfalfa Meal No. 1.,......... Rockuille: Samuel Kostolefsky..| 6.10 |30.20 [11.50 | 9.40 |41.75 | 1.05
7563 | Alfalfa Meal No.2...........| Rockville: Samuel Kostolefsky..[.7.28 [37.30 | 8.44 [10.45 [35.03 | 1.50

8.9
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CONNECTICUT AGRICULTURAL EXPERIMENT STATION-
OFFICERS AND STAFF

BOARD OF CONTROL

His Excellency, Governor John 122 Trumbull, ex-officio President

Gonesei (Hlapson aSecraioryi it s RCIatiets adan | ot Mt. Carmel -

Wm. L. Slate, Director and Tiresticers ool e R T New Haven
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STAFF

E. H. JENKINS, Pu.D., Director Emeritus.
‘Ww. L. SLATE, B.Sc., Direcior and Treasurer.
Miss L. M. BRAUTLECHT, Bookkeeper and Librarian.
G. E. GrauAM, In charge of Buildings and Grounds.

Administration.

Chemistry: E. M. Bawey, Pu.D., Chemsist in Charge.
Analytical C. E. SHEPARD
Laboratory. OweN L. NorLan

Harry J. PiSHER, A.B. } Assisiant Chemists.”
W. T. MATHIS
Davip C. WALDEN, B.S.
Frang C. SHELDON, Laboratory Assistani.
V. L. CHURCHILL, Sampling Agent.
Mgrs. A. B. VosSBURGH, Secretary.

Biochemical H. B. Vickervy, Pua.D., Biochemist in Charge.
Laboratory. GEORGE W. PucHER, PH.D., Research Assistant.
Miss HeLen C. CanNNoN, B.S., Dietitian.

Botany. G. P. CLiNTON, Sc.D., Botanist in Charge.
E. M. StoppDARD, B.S., Pomologist.
Miss FLorENCE A. McCormick, PH.D., Pathologist.
HarorLp B. BeEnDER, B.S., Graduaie Assistant.
A. D. McDoNNELL, General Assistant.
Mgrs. W. W. KEeLSEY, Secretary.

Entomology. W. E. Brirron, PuD., Entomologist in Charge: State Entomologist.
B. H. WALDEN, B.AGR.
M. P. ZarrE, B.S.
PuiLie GARMAN, Pu.D.
RoGer B. Frieno, Pa.D.
Joun T, ASHWORTH, Deputy in Charge of Gipsy Moth Work. .
R. C. Botsrorp, Depuly in Charge of Mosquito Elimination.
J. P. Jounson, B.S., Deputy in Charge of Asiatic and Japanese
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The Asiatic Beetle in Connecticut*
Rocer B. FrIEND

INTRODUCTION

The Asiatic beetle, Anomala orientalis Waterhouse, presumably
mported into Connecticut directly from Japan, is a serious pest
lawns in New Haven. It has not become abundant over any
eat area in the United States as yet, and its status as an enemy
o0 agriculture is not known, although it has injured sugar-cane in
awaii. However, there is no question as to the damage the
vae can do to lawns in a residential district. Over $30,000 has
en spent from State and Federal funds in a territory about one
ile square, and the inhabitants of that territory have probably
pent at least an equal sum in an effort to prevent the spread of
1e insect from the infested area to other parts of the State.

;

y the writer at New Haven, Connecticut, on the biology and
trol of the Asiatic beetle during the years 1926, 1927, and
2 In view of the fact that this is an introduced species which
ms to have become well established, a brief discussion is given
the climatic and soil conditions of the infested region. It is

d that the pages given over to the description of the various
es will aid in determining the species, for the adults vary in
or, and the immature stages superficially resemble other Scara-
idae. The observations on the life history and habits cover
ee seasons, but most of the control work described in this bul-

was carreid out in 1928.

From the first, this work was planned as a co-operative project
Dbetween the Federal Bureau of Entomology and this Station, and
Loren B. Smith, of the Japanese Beetle laboratory has made
ny helpful suggestions during the progress of the investiga-

Messrs. Fleming, Fox, Lipp, Hallock, King, and Smith
the Bureau have reviewed the manuscript of this bulletin and
de some helpful criticisms, for which the writer expresses his
reciation. '

The writer was assisted in the work during 1926 by Mr. Paul
- A. Davis, in 1927 by Mr. George R. Biecher, and in 1928 by Mr.
v W. McFarland.

_ Assistance has also been given the writer at various times by
embers of the staff of the Experiment Station, particularly

*The Japanese Beetle Laboratory of the Bureau of Entomology, U. S.
A., has collaborated with the Connecticut Agricultural Experiment
ation in planning and carrying out these investigations.
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This bulletin includes the results of the investigations carried
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Messrs. Fisher,» Walden, Johnson, Morgan, and- Jacobson. A
number of citizens of Westville, New Haven, have permitted their
lawns to be used for experimental purposes, not always to the
benefit of the property, and the general co-operation by the in-
habitants of this part of New Haven has been excellent. The
entire Asiatic beetle project has been under the direction of the
Station Entomologist, Dr. 'W. E. Britton. To all these, the
writer expresses his thanks.

HISTORY AND DISTRIBUTION

Anomala orientalis was first described by Waterhouse in 1875
from specimens taken in Japan and the habitat given as Kawachi,
Nagasaki, and Hakodadi., In 1895, Lewis revised the Lamelli-
cornia of Japan and stated that the beetle occurred on all the
islands. Some time before 1908, according to Muir, it was
imported into Hawaii and became established in the cane fields on
the island of Oahu. In 1920 adults were collected in a nursery
in New Haven, Connecticut, and in 1922 complaint was received
of severe injury to lawns by the larvae. In view of the fact that
this nursery imported plants, some of them with earth about the
roots, from Japan in 1911, 1912, and 1916, it is probable that the
insect came directly from Japan on imported nursery stock.
There were two small infestations of beetles in West Haven, one
of which has been eradicated, a few miles from the New Haven
infestation, but except for this there are now no known infested
areas in Connecticut outside of New Haven. The West Haven
infestations were probably started by beetles accidentally brought
from New Haven. In 1926, the beetle was discovered in Jericho,
Long Island, New York, and it has since been found in large
numbers there and in neighboring towns. Whether the beetles
on Long Island came directly from Japan or are the result of a
spread from New Haven is not known, and there is, of course,
the remote possibility that the beetles spread from Long Island
to New Haven. Since 1925 a few beetles have been found in
several towns in Westchester County, New York, and Elizabeth,
New Jersey and larvae have been found in Rutherford, New
Jersey. The known distribution of Anomala orientalis includes
the islands of Japan; Oahu Island in the Territory of Hawaii;
New Haven and West Haven, Connecticut; Long Island and

Westchester County, New York ; Elizabeth and Rutherford, New -
Jersey. In the United States the larvae occur in the turf of lawns

and similar places, and have not yet been found to injure agricul-
tural crops. At Rutherford, N. J., at several localities in West-

chester County, and on Long Island, New York, and at New

Haven, Connecticut, this insect is present in sufficiently large num-
bers to be considered a serious pest. There is a possibility that
it may become injurious to grain and forage crops some time in
the future unless its increase and spread are checked.
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~ Aside from the evidence furnished by the dates of importation
f,nursggx stock from Japan, the great abundance of larvae found
lawns in New Haven, where instances of 1000 grubs per square

~ yard of turf are not rare, indicates that this insect was present

several years prior to its discovery in 1920. The rate of repro-
duction, is not high when compared with that of other insects, nor
is the natural spread very rapid. In Hawaii, where there are at

. least two generations a year and perhaps three, the known dis-

/Sy .
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F16. 33. Map of the Westville section of the City of New Haven. The

. area enclosed by the heavy dotted line is now quarantined on account of

the Asiatic Beetle.

tribution in 1918, at l.east ten years after introduction, extended
- over an area of but six square miles. There is but one genera-

tion a year in New Haven and when one considers the habits of
the insect and the tendency to concentrate in small areas, it is
not remarkable that the present known infested area here should
cover only about one square mile (Fig. 83). The adults do not

- fly far nor much of the time, and they are difficult to discover.
~ In 1926, twelve scouts secured 2402 adults in two months, which
. 1s a small number compared with the number of larvae present
. in any one infested lawn. The larvae are easily confused with
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those of other Scarabaeidae, and no injury to grass is apparent
when the infestation is below about 150 larvae per square yard.
It is quite possible that this insect occurs in localities where it is at
present unknown. There was no -quarantine in force in Con-
necticut until 1926, and the Japanese beetle quarantine, which
would affect the distribution of Anomala larvae, was not extended
to include the Long Island infestation until the same year. Up
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Fi6. 34. Mean Monthly temperature and precipitation for the period
1873-1910 and 1920-1927 at New Haven, Conn. ¢

to this time plants with soil about the roots could have been freely
shipped to any part of the country from the infested territory, and
the larvae could have become distributed in this soil.

NATURAL CONDITIONS IN NEW HAVEN

The Asiatic beetle is indigenous to Japan and has flourished in
the Territory of Hawaii, giving it a great range of latitude and a
variety of natural conditions in those regions. It has in late years
firmly established itself in Connecticut and some of the imme-
diately surrounding sections. A brief summary of the natural
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- conditions in New Haven is therefore pertinent to the subject and
- may aid in determining the possible future distribution of the
insect in North America.

According to the definition of the life zones of the United
- States as given by C. Hart Merriam (1898) the coastal strip of

90
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:“ oL ! I I I | | 1 1 I I I
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~ Fi16. 35. Mean monthly maximum and minimum temperatures for the
i years 1873-1910 inclusive at New Haven, Conn.

Connecticut, approximately five to ten miles wide, and a strip of
equal width along the Connecticut River to the northern boundary
of the State are in the Upper Austral, the rest of the State being
Transition. New Haven lies in the coastal strip and hence the
area in which the Asiatic beetle is now found lies in the Upper

Austral.

The mean temperature and precipitation for two periods, 1873-
1910 inclusive and 1920-1927 inclusive are given in Figure 34,
the data being obtained from the New Haven station of the U. S.
Weather Bureau. The period covering the years 1873-1910
gives what is more nearly the mean conditions for New Haven,
and the period from 1920 to 1927 covers the first seven years
during which the Asiatic beetle was known to be present here.

~ The temperature means of the two periods are nearly the same,

but the precipitation differs somewhat. In Figure 85 are given
the mean maximum and mean minimum temperature for the
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years 1873 to 1910 inclusive and these adequately represent con-
ditions for 1920 to 1927. Table 1 contains the data on which both
figures are based.

The section of New Haven which is at present infested with the
Asiatic beetle has a surface soil to a depth of about eight inches
of brown sandy loam which contains two to three per cent.

organic matter. The subsoil ta a depth of 24 to 30 inches is a -

reddish yellow brown gravelly sandy loam, and this overlies
coarse gravel and sand of Triassic red sandstone material. In the
soil survey, this is classified as Hartford sandy loam. It is de-
veloped on a nearly level terrace of stratified glacial drift. Along
the eastern side of the more heavily infested area the ground
slopes sharply, giving many of the lawns steep banks. All of the
heavily infested area is in a residential district, and the original
soil profile has been much changed by building operations. The
fertilization and care given the lawns have modified the upper
layer of soil in many places. In most of the lawns, the acidity
of the upper three inches is about Ph 6. 0, although this varies
somewhat in different properties. The larvae are found in lawns
all over the area, both level and steeply sloping, and are fre-
quently found in cultivated gardens and around shrubbery, al-
though the visible injury is confined to the lawns. The lawns
are usually seeded to lawn mixtures in which red top and blue
grass predominate, with a smaller percentage of other lawn
grasses. White clover is often present in the turf in varying
amounts. The soil is rather light and during September the
mjury caused by the beetle larvae is often accentuated by a period
of dry weather. If crab grass has come into the lawn, as it fre-
quently does, the turf has a very bad appearance-in October
regardless of the number of beetle larvae present or the weather
conditions.

TABLE 1—MEAN TEMPERATURE AND PRECIPITATION AT New HAVEN,

CONN,
1873-1910 Inclusive. 1920-1927 Inclusive
Temperature 2

Mean Mean Precipi- Temper- Precipi-

Maximum Minimum Mean tation ature tation

Month Deg. F. Deg. F. Deg. F. Inches Mean Inches
January i 3557 20.1 279 4.01 209 3.67
February...... 36.2 20.4 27.6 4.01 29.5 3.58
Marchls ol 43.4 28.0 35.7 4.31 38.6 3.44
April o 950 38.0 46.5 3.61 48.0 4.05
May. b i 66.6 48.6 57.6 301 57.5 3.84
e, s 75.6 57.5 66.6 3.04 67.3 3.83
}uly .......... 80.3 63.4 71.8 4.60 71.8 4.29
August. oo e, 78.2 61.4 69.87 4.79 70.0 4.04
September..... 2.2 55.1 63.7 3.73 64.9 2.92
October. .. .... 61.5 44.1 52.8 3.74 54.1 3.16
November. .. .. 49.3 34.0 41.6 3.54 43.3 3.93
December...... 39.4 24.4 31.9 3.63 32.8 4.43
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SYSTEMATIC POSITION
The genus Anomala belongs to the tribe Anomalini, sub-family

" Rutelinae, of the family Scarabaeidae. Arrow (1910) in classify-

ing the Lamellicornia, uses the division of the Scarabaeidae into

- Pleurosticti and Laprosticti, the former having the posterior

spiracles situated in the dorsal part of the chitinous ventral seg-
ments, as is shown in Figure 43 of this bulletin, and including the
- Rutelinae. The genus is readily defined by the characters given
by Blatchley (1911) or by Casey (1915). In 1907 Schaeffer
published a key to the adults of the genus Anomala inhabiting

- North America but not only does this key include species no

longer placed in the genus but also separates species on the basis
of color. - The Asiatic beetle varies too much in color to permit
the use of such a character as specific, and we have made no

~ attempt to fit this species into that key. The adults may be

- readily separated from Pachystethus lucicola Fab., which they
closely resemble in size and color, by the presence of a protuber-
ance of the metasternum in the latter species, this protuberance
being lacking in Anomala.

The larva of Anomala orientalis Waterh. may be easily dis-

~ tinguished from some other closely related forms. Béving (1921)
- has translated and published part of Schiodte’s work on the larvae

- of Lamellicornia in which Anomala aengea de G. is used as a
‘type of the genus. Boving gave a systematic key to the larvae
of the Scarabaeidae closely related to Popillia japonica Newm.

- and the larval characters of Anomala orientalis agree with the

_ description of the genus Anomala as given by him except that
the holes of the spiracular respiratory plate (Plate XVII) are not
perfectly oblong, nor are the transverse rows perfectly regular,
but the alternative is “angulate-rotundate” and “irregularly dis-
tributed” which is no closer to the true condition. A systematic

- description of the larva of Anomala orientalis is here given accord-

ing to the formula of Schiodte and Béving for the sake of com-

- parison with other Ruteline larvae. Some of the principal dif-

ferences between the larva of Anomala orientalis and that of
Pachystethus lucicola Fabricius and Popillia japonica Newman are
mentioned here. A more complete description of the larva is

A given later in the morphological part of this bulletin.

Anomala orientalits WATERHOUSE

Epicranial suture with margins very slightly or not i
Antennae with subapical joint equal in 3lreng‘t:gh tg’ basal joinatt. all/lla;aiilsi('i};
palpus with length of subapical joint to prebasal joint as 3 to 4. Length
of tibia in proportion to femur about 4 to 5 (this varies because the length
of the femur increases posteriorly; that is, the mesothoracic femur is

. longer than the prothoracic, and the metathoracic longer than the meso-

thoracic; whereas the respective tibiae more nearly equal each other in

" length). Claws of the third pair of le i i
. £tk gs shorter. Respiratory plate with
~oval holes placed in irregular transverse series (see parggraphya%ove vZmd

Plate XVII).
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The above description applies to the third instar larva. In the
first instar the subapical-basal joint ratio of the antenna is about
2 to 3, and the tibiae are more nearly equal to the femora. In
the second instar the basal antennal joint is slightly longer than
the subapical joint, although not as much so as in the first instar,
and the subapical-prebasal joint ratio of the maxillary palpus is
2 to 3. - .

The larva of Pachystethus lucicola is very similar in appearance
to that of Anomala orientalis but may be distinguished by the
following characters, which, in the case of A. orientalis, are con-
stant in all instars. The frons of A. orientalis has a row of four
setae close to the anterior margin, as shown in Figure 46. In
P. lucicola there are two setae only, and these are in the position
of the median two of A. orientalis. There are usually in .4,
ortentalis about four large and two or three small setae in a more
or less definite line each side of the epicranial suture posteriorly.
In P. lucicola these setae are much less numerous. The labral
setae also differ. In A. orientalis there are on the disc two setae,
one each side of the mid-line, and posteriorly there are two fairly
large and one or two minute setae each side of the mid-line. = In
P. lucicola there are two setae each side of the mid-line on the
disc and one large seta on each side of the mid-line posteriorly.

The claws of the third pair of legs in Pachystethus are the same -

length as those of the first two pairs, and the holes of the res-
piratory plate are angulate-rotundate and irregularly distributed.
In Anomala the claws of the third pair of legs are shorter and the
holes in the respiratory plate are oval in shape and arranged in
irregular transverse rows. The two median rows of spines on
the ventral side of the tenth abdominal segment in Pachystethus
lucicola contain about ten spines each. In Anomala orientalis
these two rows contain ten to sixteen spines each, 28 third instar

larvae averaging 12.8 =+ .2 right and 12.6 =+ .2 left. The number

of spines in these rows in some specimens would not in itself be
sufficient to determine the species, but in most cases this character
is dependable.

The larva of Popillia japonica Newman can be immediately
distinguished from that of A. orientalis by the number, form, and
arrangement of the spines on the tenth.abdominal segment. In
the former species there are about seven spines in each row, and
the rows converge sharply anteriorly. The illustrations of Popil-
lia japomica by Boving (1921) and Davis (1920) show this
arrangement very clearly. . ,

In comparing the above two species with Anomala orientalis I
have used the morphological descriptions of Béving (1921).

Hayes (1928) has published a systematic description of the
epipharynx of Lamellicorn larvae and a key to common genera
based largely on the morphological differences in this structure.
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The Asiatic beetle is included and can be readily differentiated
from other common Scarabaeid larvae by the characters given.

DESCRIPTION OF STAGES

In the following pages there are given brief morphological
descriptions of all stages of the insect. The primary purpose of
this is not to present a detailed morphological study (and some
of the details are therefore omitted) but such a description of the
external anatomy as will enable one to distinguish the immature
and adult stages from those of similar and closely related species.

' The material was all collected in New Haven and the larval and

pupal descriptions were checked with reared material. For ref-
erences to publications on the comparative morphology of the
Scarabaeidae which form a basis for the description given here,
the bibliography may be consulted.

Tar ApULT

The original description of the adult by Waterhouse (1875)

“is as follows:

“Ph. campestri affinis. Obscure cupreo-aenea, elytris plerumque flavo-
variegatis. Capite fere ut in Ph. horticola, fronte crebre punctulata,
clypeo angulis rotundatis. Antennarum clava praelonga nigra. Thorace
parum convexo, antice angustato, sat crebre fortiter punctato, lateribus
arcuatis, angulis posticis obtusiusculis, basi fere rotundato, marginato.
Scutello arcuatim triangulari, punctulato. Elytris thoracis basi latitudi-
nem aequantibus postice paulo ampliatis, ad apicem obtusis, depressius-
culis, fortiter striatis, striis fortiter irregulariter punctatis, interstitii
convexis, subtiliter obsolete punctulatis.

“Long. 4-51% lin.; lat. 215-3 1-6 lin. ; : :

“Var. a. Testacea, fronte thoracisque maculis duabus aeneis;tarsis

is.
p'l(i?Var. b. Testacea, fronte thoracis limbo, elytrorumque fasciis duabus
irregularibus aeneis. it i ;

“Var. c. Aenea, elytris nigro-piceis, flavo-maculatis.

“Besides the colouration this species varies much in form, the smaller
specimens being more convex and slightly ovate; the sculpture of the
elytra also varies, the interstices being almost rugulose in some speci-
mens, whereas they are almost smooth in others. 3

“ Hob—XKawachi; Nagasaki; Hakodadi. (Common in May and

June).”

The adults collected in New Haven conform to this general
description (Plate XVII). They are elongate-oval in shape and
typically Scarabaeid. The greatest width of the body is at a
point about three-fourths of the distance from the base of the
elytra to the tip. The elytra are striate, and the striae are punc-
tate. The pygidium is fully exposed. The female abdomen is
larger in proportion to the rest of the body than is the male
abdomen, and the latter tends to be slightly concave on the ventral
' side, whereas the former is convex. The horizontal row of setae
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on the eighth abdominal sternite follows a sinuate carina in the
male, whereas in the female this row of setae follows the posterior
margin of the sternite (Fig. 44). The labrum is concealed
beneath the clypeus and does not appear in a dorsal view. The
front legs are fossorial, though not extensively so developed. In
the female, the prothoracic tibia 5 narrowly projected beyond
the tarsal articulation, extending about to the base of the fourth
tarsal joint. In the male, this projection is not quite as long and
is much broader at the base, tapering more sharply (Fig. 39).
The lamellae of the female antenna are distinctly shorter than
the remainder of the antenna (Fig. 38), whereas in the male the
lamellae are almost as long as the remainder of the antenna.
These characters of the antenna and prothoracic tibia offer an
easy means of determining the sex and are dealt with in more
detail later.

The females are larger than the males, as the following measure-
ments show, and both sexes show much variation. These adults
were collected in the summer of 1927, pinned, and the measure-
ments made in March, 1928. Fifty-seven females and 56 males,
all taken in the act of copulation, were used (one male was lost).
As an indication of the variation in width, the base of the pro-
thorax has been used. This is more easily measured and less
subject to distortion than the width of the elytra. The length

was measured from the tip of the clypeus to the tip of the abdo-

men.

TABLE 2—LENGTH OF BODY AND WIDTH OF PROTHORAX OF ADULTS.

Male Female

Length of entire body: mean 9.05+ .04 mm. 10.34+ .07 mm,

maximum 10.4 ¢ 117 &

minimum 8.2 S el 8110 L

coefficient

of variability 5.4 78 ;
Width of prothorax: mean 3.97+L .02 mm. 4.46-+ .03 mm.

. maximum 4.5 o 5.1 R

minimum L # qLop=s o 4

coefficient

of variability 5.5 6.5

The color of the adult varies from black to straw (about the
honey-yellow of Ridgeway’s color chart); with intermediate stages
having black elytral bands and markings on the prothorax. The
prothorax and head frequently have a bronze iridescence. In
Figure 36 there are illustrated eight color types based on the
color of the elytra and prothorax. These eight types vary within
- themselves and intergrade so that the individuals approximate
only the types. There is no sexual color peculiarity, and both
sexes show the same amount of variation. In the following table,
the percentages of each color type are given of the 56 males and
~ 57 females, of which the body measurements are given above, and
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of 259 miscellaneous specimens. This tabulation is approximately

3 true of all the adults collected in New Haven. Types 6 and 7

iven together as they really represent one type having one
aellr;;trgall"rbar a%d two distinct black areas on the prothorax. The
thoracic markings of type 8 vary from light brown to black.

T

ot
‘u-’ ? Qi;\
(‘,‘Aiwi. )

6.
Fic. 36. Color variation of adults.

TABLE 3—CoLOR VARIATION IN ADULTS.

59
Type M;Jlgs Femi’lres Miscezllaneous Total Per cent -
1 4 5 21 30 8.1
2 2 2 6 10 2.7
3 3 5 18 26 - 7.0
4 5 5 11 21 5.6
o 5 : 1 125 53
15 17 9 ;
g i 26 21 108 155 41.7
56 57 259 372 100.1

The eight types are defined as follows:
irely black.
fll %ﬂg;axywith one black mark, elytra with two black bars.
3. Thorax with one black mark, elytra with one black bar.
4. Thorax with one black mark, elytra entirely straw.
5. Thorax with two separate black marks, elytra with two black bars.
6. Thorax with two separate black marks, elytra with one black bar.
7. Thorax with two separate black marks, elytra with one black bar
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Almost half the adults have no elytral bars (types 4 and 8),
and this is the most common type in New Haven. The colora.
tion of adults found in other localities, where environmental con-
ditions differ, may possibly not conform to the above, for environ-
ment causes regional variations in color among some beetles (see
Tower, 1906), and this regional effect is not fixed genetically.

All the above data on coloration refer to the elytra and the dor-

sum of the prothorax. Other.parts of the body show variations
in color, although the general degree of pigmentation of the entire
insect follows approximately the condition of the elytra and pro-
thorax: The pygidium is usually light except in dark individuals
of types 1 and 2, in the former of which it is always black and
in the latter may be either black or straw. It frequently bears a
dark band dorsally across the base. The ventral side of the
abdomen and thorax varies from light to dark brown, but the
thorax is usually darker, and the dorsum of the abdomen beneath
the elytra is dark. The coxae and femora are usually straw-
colored, and the latter frequently bear a dark brown longitudinal
streak on the antero-ventral side. The legs darken towards the
extremities, the tarsi being darker than the tibiae. The dorsal
part of the head is usually black, often with a light area bordering
the clypeus, and the latter is usually light brown. The lamellae
of the antennae are dark but the remainder is pale. All individu-
als of type 1 are entirely black. :

Heap

The head is about as long from the occipital foramen to the
anterior margin of the clypeus as it is wide at the eyes. It is
normally partly withdrawn into the prothorax, and most of the
occipital region is invisible. g

The vertex (Fig. 37a) is not divided longitudinally by an
epicranial suture, the dorsal part of the head capsule being fused
into one piece. Except in the region of the occiput, normally
overlapped by the prothorax, the vertex on the dorsal side is
coarsely and thickly punctate. The occipital region, which is not
distinctly separated from the vertex, contains a few fine punctures
and has many fine setae laterally and ventrally. The vertex
extends on the ventral side to the gula and is partly covered on
this side by fine setae. On the lateral side of the head a short
distance behind the eyes, there originates a suture which extends
diagonally across the ventral side of the head to the anterior part
of the gula. The head capsule does not readily separate along
this line, and the suture may be a secondary structure rather than
the occipital suture. On the dorsal side the vertex extends
anteriorly to the suture separating it from the clypeus. Accord-
ing to Stickney (1928) this suture represents an invagination of
the frons, and hence indicates the position of the arms of the
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. epicranial suture. A pair of depressions along the line of this

suture, one on each side near the lateral margin of the head,
indicate the position of the anterior condyle (precoila) on which

i _the mandible articulates. This condyle is on the ventral side of

the clypeus (Fig. 38b). The frontal pits are on the ventral side

- of the head just lateral of the precoilae.

' . 'l low.
Fic. 37., The head, dorsal aspect above and ventral aspect belox
ant, antenna; clyp, clypeus; g, gena; labr, labrum; lig, ligula; Ip, labial
pal’pus; mand, mandible; mn, mentum; mx, maxilla; mxp, maxillary
palpus; smn, submentum.

From each anterior lateral angle of the vertex there extends
posteriorly and partly over the eye a canthus. Between the eye
and the mandible, on the ventral side of the head posterior to the
antenna is the narrow gena. . This is bounded posteriorly by a
suture. ‘ s ;

The clypeus (Figs. 37a and 38b) is approximately quadrate
when viewed from the dorsal side. Its anterior margin is slightly
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upturned, and the anterior part of the clypeus is folded ventrally

on itself. - The dorsally visible part represents most of the post-

clypeus and its surface is coarsely and thickly punctate like the

vertex. Anteriorly the punctures become more shallow. Along

the lateral and anterior margins of the postclypeus there is a row

of setae. The anterior part of this postclypeus is reflected vent-
rally and lies on the ventral side just over the labrum. The
preclypeus is membranous and lies‘on the ventral side of the post-
clypeus between the ventral reflected part of the latter and the
labrum. %

The antennae (Figs. 37a and 88¢) are attached to the ventral
side of the head between the eyes and the bases of the mandibles.
There is a small condyle (antacoila) on the anterior margin of
the antennal fossa, and the base of the scape of the antenna con-
tains an acetabulum which serves for the reception of this condyle.
Each antenna is composed of nine segments of which the last
three comprise the lamellae. The first segment, or scape, is about
as long as the following three segments combined. Segments two
to five are progressively shorter, although only slightly so, and
the sixth segment is the smallest, being wider than long. All of
the first six segments bear setae at the distal ends, and the scape
bears in addition a group of setae on the posterior side and one
or two ventrally on the proximal end. The lamellae (segments
seven to nine inclusive) differ in several respects in the two sexes.
In the male, they are nearly equal in length, the first (seventh
antennal segment) being very slightly longer than the other two,
whereas in the female, the first is much longer than the others,
the second distinctly shorter than the first, and the third (last
antennal segment) much the shortest of the three. The first
lamella of the female is about equal in length to segments two to
six inclusive, whereas, the lamellae of the male are as long as all
the remaining segments combined (one to six inclusive). The
outer (proximal) side of the first lamella of the female is almost
entirely covered with fine short setae. In the male, these setae
are confined to a narrow oval area about one-third the length of
the lamella. On the inner sides of lamellae one (distal side) and
three (proxintal side), and on both sides of lamella two there is
a longitudinal row of shallow pits, presumably sensory in func-
tion, near the dorsal margin. The male has about six pits in each
row and the female about four. There is a row of short setae

around the margin of each lamella in both sexes, and the sides

of the lamellae are finely punctate. When these last three seg-
ments of the antenna are closed they combine into a club, the
outer faces of the first and third being convex and ‘the inner
faces of both, together with both faces of the second, being flat.
The compound eyes (Fig. 87) are approximately hemispherical
and situated on the lateral sides of the head. FEach is partly

|®

. 38. a. Hypopharynx. b.Labrum and epipharynx. c. Right man-
ditﬁ:&? ve181tral as};)%cg. d. Tief{: maxilla, ventral aspect. e. Antennae, a male
above, female below. clyp, clypeus; epiph, epipharynx; gal, g;tle:et, hfv;lg,
hypopharynx; labr, labrum; lac, lacinia; Ip, labial palpus; pa pf,F_pa p:
fer; precla, precoila; pta, postartis; stip, stipes; subg, subgalea. Figure
not all drawn to the same scale,



600 CONNECTICUT EXPERIMENT STATION BULLETIN 304

divided by a canthus which extends from the anterior side pos-
teriorly about one-third of the distance across the eye. This
canthus is part of the vertex and has been mentioned previously.
There are no ocelli.

The gula (Fig. 837b) extends on the ventral side of the head
from the occipital foramen to the submentum. It is a broad
quadrangular sclerite with a smooth surface and no setae except
a few in a row along the anterior niargin. These are short and
inconspicuous. 3 :

The submentum (Fig. 87b) is a distinct sclerite bearing several
small fine setae. Its posterior-part extends laterally toward the
cardines of the maxillae. 2

The mentum will be described with the labium.

The labrum (Figs. 37a and 38D) is under the clypeus and
almost entirely concealed dorsally by it. Anteriorly it is emargin-
ate and bears several conspicuous setae. There are also many fine
setae on its ventral surface.

The epipharynx (Fig. 380) is a densely setose organ lying on
the ventral side of the labrum.

The mandibles (Fig. 38¢) are well developed and constructed

for both cutting and crushing. The incisorial region bears two -

teeth posterior to the apex. The molar region is black and heavily
ridged on its face. A densely setose membrane extends along
the median side of the mandible from the incisorial region pos-
teriorly to the molar region and around each side of the latter,
covering the posterior face as well. The mandible bears an
anterior acetabulum (preartis) which articulates with a condyle
(precoila) on the ventral side of the clypeus and a posterior
condyle (postartis) which articulates with an acetabulum (post-
coila) on the gena. The incisorial region of the right mandible is
slightly broader than that of the left, but the two are otherwise
symmetrical. ,

The maxilla (Figs. 37b and 38d) consists externally of a cardo,
stipes, palpiger, palpus, subgalea, galea, and lacinia. The arrange-
ment of the setiferous areas of these sclerites are shown in the
figures. The base of the cardo is grooved, and the dorsal side
of the groove extends posteriorly beyond the level of the ventral
side. This structure provides for the support and articular sur-

face of the maxilla on the hypostomal region of the head. The .

groove and the dorsal extensions of the cardo are concealed when
the maxilla is in its normal position. The ventral side of the
cardo is thickly set with fine setae. The stipes is triangular in
shape and bears a lateral longitudinal row of three large setae.
The subgalea is a long sclerite on the ventral side of the maxilla
median to the stipes. It is sparsely setiferous. The lacinia is
small and on the dorsal and medial sides of the maxilla posterior
to the galea. It bears many fine setae but no spines, teeth, or
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lobes. The galea comprises the apex of the maxilla and ter-
minates in six prominent teeth of which four are ventral and two
dorsal. Its lateral margin bears a group of setae near the base.
The palpifer is a long sclerite lateral to the stipes and visible on
both the dorsal and ventral sides of the maxilla. It bears many
large setae. The palpus is four-segmented, and there are many
minute sensory papillae on its tip. The fourth segment 1s the
longest, followed by the second, third and first in the order given.

The parts of the labium (Fig. 37b) are fused together, the
mentum and ligula not being separated by a suture. The mentum
is broader anteriorly and bears on each side near the lateral mar-
gin a longitudinal row of three large setae. There is a row of
small setae along each lateral margin and a small seta in each
anterior lateral angle. On the ventral surface along each lateral
margin of the mentum there is a row of short striae, about eight-
een per row. The sclerite here called mentum has been termed
the anterior part of the submentum by Kadic (1902) and Hard-
enberg (1907), the mentum being considered as folded back over
it. The ligula is emarginate anteriorly and bears a small seta at
each anterior lateral angle. On the ventral side there are many
small setae along the anterior margin, except near the mid-line,
and two longitudinal rows of fine mesad-pointing setae. These
rows converge slightly posteriorly. The palpigers are apparently
folded under the mentum and are visible from the dorsal side
only. The palpi are set in depressions and each consists of three
segments of which the third is the longest, the first next, and
the second shortest. The tip of the palpus bears sensory papillae
similar to those on the maxillary palpus. :

The hypopharynx (Fig. 38a) is a thickly setose triangular lobe
on the dorsal side of the labium. A pair of long chitinous bars

- unite under its posterior end and extend posteriorly to two medi-

ally directed setose sclerites. dTﬁlese hbars ancll scller_iges are the
fulcrum hypopharyngeum and the pharyngeal sclerites.

The tenzgrigmri}; gssentially as described by Stickney (1923)
for Pelidnota punctata. The corpotentorium is a narrow dorsally-
arched bridge. The metatentorium expands posteriorly around
the inner edge of the occipital foramen dorsally along the acciput
and ventrally along the gula. It also follows the gular suture
anteriorly as a tapering lamina along its entire length. The pre-
tentorium arises at the end of the corpotentorium and is chitinized
quite strongly at its base but soon becomes a narrow membranous
thread. The anterior third is, however, strongly chitinized, al-
though not large, and terminates between the base of the antenna
and the precoila. The base of the pretentorium expands ventrally
and laterally almost to the mid-line as a thin laminitentorium.
This extends a short distance anteriorly, tapering towards its apex.

2



o e AR el s e ket b i i i i B b e e . s B L e e e e A L b St e -

602 CONNECTICUT EXPERIMENT STATION BULLETIN. 304

CERVIX

There are two lateral cervical sclerites on each side, one larger
and anterior, the other smaller, posterior, and partly covered by
the first. The anterior sclerite has a group of setae anteriorly and
a few in the center. From its inner.side at the anterior end a
blunt projection extends into the neck cavity. The anterior end
of this sclerite articulates with the head at the posterior lateral
angle of the gula and its posterior end overlays the second sclerite
in part. The latter projects freely from the cervical membrane
and its attachment is shown by the broken line in the figure. Pos-

FiG. 39. a. Cervical sclerites, left side. b. Prothoracic leg of female.
anterior aspect. c. Tibial spur and tarsus of male prothoracic leg. d. Ven-
tral side of prothorax. bs, basisternum; cx, coxa; fe, femur; fp, furcal pit;
prxb, precoxal bridge; ta, tarsus; ¢, tibia, ¢n, trochantin, #r, trochanter.
Drawings not all on the same scale.

teriorly it slightly overlaps the lateral end .of the precoxal bridge

of the prosternum. Dorsal to the anterior end of the first sclerite

is a sub-triangular setiferous area which is not heavily chitinized.
THorAX

PROTHORAX

The prothorax, when viewed from the dorsal side, is about twice

as wide as it is long at the mid-line. The anterior margin is con-
cave, the lateral and posterior margins convex, and the dorsal sur-
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face is convex both longitudinally and horizontally. Anteriorly
the prothorax is about half as wide as it is along the posterior
margin. The dorsal surface is thickly punctate and bears about
four small setate at each anterior lateral margin. The lateral mar-
gins are carinate. On the ventral side the pronotum extends to
the precoxal bridge in front of the coxal cavities and to the ster-
num behind it. This part of the notum which extends on the
ventral side is called the pseudopleurum by Crampton (1926). It
is almost entirely covered by fine setae. The basisternum is broad
anteriorly, extending laterally in the precoxal bridge, and narrows
between the coxal cavities. The furcasternum comprises the pos-
terior part of ‘the sternum and extends laterally and dorsally
in a broad shelf which is visible when the coxae are removed.
This shelf bears the furcal pits. A suture separates the notum
from the precoxal bridge in front of the coxal cavity, but pos-
terior to the coxal cavity the extremity of the notum rests in a
groove in the sternum and is not fused to it. The spiracle is in the
membrane under the posterior ventral margin of the notum. On

. the ventral surface of the dorsum of the pronotum there is a short

crescentic raised bar at the surface of contact of the trochantin of
the anterior leg. The trochantin lies attached to the coxa at the
anterior lateral margin and is not externally visible. The coxa
has a crescentic ridge at its distal end on the anterior side and
bears many fine setae on the lateral side. The trochanter is irregu-
lar in shape and firmly attached to the femur, articulating with
the coxa. The femur is about the length of the coxa. It bears
a longitudinal row of fine setae on the anterior lateral side and
stronger setae along the anterior and posterior faces. There is
also a longitudinal row of fine setae on the medial face. The tibia
from its base to the tip of the spur is slightly longer than the
femur. The spur is a prolongation of the lateral side of the tibia
beyond the base of the tarsus and differs in the two sexes. In the
female it is about as long as the three basal segments combined
and spatulate in shape. In the male the base of the spur is wider
and its length equal to the length of the basal two segments of
the tarsus combined. The male spur tapers more than that of the
female. The length of this spur as measured from the lateral
projection opposite the base of the tarsus to the tip was for 57
females 0.87 = 0.005 mm. and for 56 males 0.74 =+ 0.004 mm.
There is a longitudinal row of fine setae on the anterior face of
the tibia and several more conspicuous setae along the medial face
and on the inner face of the spur. There is a prominent blunt
spine on the inner side of the tibia just above the base of the tar-

‘sus. The tarsus is five-segmented and terminates in a pair of

movable claws. The first four segments bear terminal setae
which, on the posterior side are short and spine-like. The anterior
of the two claws is heavy and bifid at the tip. The posterior claw
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is smaller and simple. The tarsi of the sexes:differ in a few

respects. The male tarsus is heavier and the bifid claw more

sharply curved than that of the female. Near the base of the fifth
segment of the male tarsus there is a conspicuous mesad-directed
tooth. On the female tarsus this tooth-is very minute. Between
the bases of the claws of both sexes there projects a conical papilla
bearing two apical setae. The prothoracic coxae are capable of
certain degree of movement and are not rigidly attached to the
thorax. They project more from the body surface than do the
other two pairs of coxae. i

MESOTHORAX

The mesothorax is the least developed of the three thoracic divi-
sions of the body. The notum is a single sclerite whose anterior
region represents the scutum and whose posterior part the scutel-
lum. The latter probably comprises at least two-thirds of the
entire notum. A phragma projects into the body cavity from the
anterior margin of the scutum, and along the mid-line there is an
internal chitinous brace which extends from the phragma a short
distance along the inner side of the scutum, being externally identi-
fied by an anterior longitudinal suture. The surface of the anterior
part of the notum bears many fine setae set in pits in the chitin,
but the posterior surface, exposed between the bases of the elytra,
is bare, although pitted. At each anterior lateral angle there is an
anterior notal wing process which supports the first axial sclerite
and the dorsal end of the chitinous rod (parapterum?) found
along the anterior margin of the episternum. The posterior notal
wing process is not prominent. The sides of the scutum are re-
flected ventrally and give off two processes, one directed anteri-
orly and the other directed postero-laterally. The former lies over
the metanotum and the latter projects under the axial cord of the
elytron. There are many small setae at the top of the postero-
lateral process and along its posterior margin. The scutellum has
a posterior reduplication which is setiferous. The posterior basal
angles of the elytra fit under the lateral margins of the scutellum.
The axial region bears four small chitinous plates. The shape of
these is not accurately shown in the figure, as they are irregular
and a three-dimensional diagram would be required to give a true
picture. The first of these axial sclerites curves from the anterior
notal process ventrally and posteriorly to a notch in the ventral

side of the elytron. The second is approximately triangular in

shape with its base towards the scutum and its apex in an incision

in the base of the elytron. The third is bent at an obtuse angle .

and lies along the region of the axial cord. The fourth, which is
small and also sub-triangular in shape, lies just posterior to the
second.
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The pleural region is divided by a vertical suture into an ante-
rior episternum and a posterior epimeron. The former is divided
by a diagonal line of demarcation into a darker anterior area with
a few setae along its posterior margin and a posterior lighter area
devoid of setae. A short wing process (a continuation of the
pleural ridge) which gives support to the elytron projects from the
dorsal margin of the pleuron. A carina divides the epimeron into
an upper approximately horizontal region and a lower vertical
region. The anterior basal angle of the elytron rests on the upper

F1c. 40. a. Tergum of mesothorax. b. Tergum of metathorax. c.

Mesothoracic leg, anterior aspect. The lateral scutal projections in “‘a
are displaced anteriorly. anp, anterior notal wing process; ant phr, ante-
rior phragma of metatergum; phr, anterior phragma of mesotergum; pn,
postnotum; pnp, posterior notal wing process; presc, prescutum; sct,
scutum; sctl, scutellum; 1, 2, 8, 4, axial sclerites. For other abbreviations
see figure 39. Drawings not all on the same scale,

horizontal area. The pleural coxal process extends from the ven-
tral margin of the pleuron. Anterior to the episternum is a short,
vertical rod (parapteron?) which extends to the anterior notal
wing process.

The sternum is rigidly attached to the metathoracic sternum
along the posterior margins of the coxal cavities. The surface is
thickly set with fine setae whose bases are in shallow pits in the
chitin. The basisternum extends between the pleura anteriorly
and narrows between the coxal cavities. If the coxae are removed
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the furcasternum, which bounds thé coxal cavities medially, be-
comes visible, and the furcal pits are seen at the inner anterior
angles of the cavities.

The legs of the mesothorax are not so strongly developed as
those of the other two thoracic segments. The coxae are appar-
ently slightly mobile, although not near so much so as those
of the prothorax. The pleural coxal process forms the point of
articulation of the coxa on the pleuron, and the narrow trochantin

bs Cxar

F16.41. a. Meso- and metathoracic sterna. b. Meso- and metathoracic
pleura. c. Metathoracic leg, anterior aspect. bs, basisternum; cc, coxal
cavity; epm, epimeron; eps, episternum; fs, furcasternum; sp, spiracle.
The Roman numerals indicate the thoracic segments. For other abbrevi-
ations see previous figures. Drawings not all to the same scale.

lies at the inner basal angle of the coxa. The latter is about two-
thirds the length of the femur and is partly covered with fine setae
as indicated in the figure. The trochanter is triangular in shape
and setose and is firmly attached to the femur, articulating with
the coxa. The femur is the longest segment of the leg, being
slightly longer than the tibia. On the anterior side there are two
irregular longitudinal rows of setae and on the posterior side a
longitudinal row of fine setae. The tibia bears two diagonal rows
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of heavy setae on the anterior side and several small scattered
setae on the posterior side. At the distal end of the tibia there
are a number of short heavy spine-like setae on the anterior side,
two prominent spines at the inner angle, and a few long setae on
the posterior side. The anterior of the two spines at the inner
angle is shorter than the posterior. The tarsus is five-segmented
and similar to that of the prothorax. The claws are slightly

smaller than those of the anterior tarsus and the sexes show no

difference. The basal tooth on the fifth segment is small.

The elytra, when folded in repose, cover the dorsal part of the
body from the anterior margin of the mesonotum to the anterior
part of the pygidium except for the exposed part of the mesoscu-
tellum which lies between their bases. There are eleven punctate
striae on each elytron. The first of these striae lies close to the
posterior margin (inner margin when the elytra are folded), and
the second is very short. The eleventh, which lies close to the
anterior margin, is also short. The anterior basal angle of the ely-
tron is reflected ventrally to form a shelf which rests on the dor-
sal part of the epimeron. The posterior basal angle fits under the
lateral margins of the scutellum, and the proximal part of the
posterior margin fits into a groove in the metathoracic notum.
The elytra meet along the dorsal mid-line except at the tips, a
ridge along the margin of the left fitting into a groove in the
right. The ventral side of the elytron has many fine setae on the
proximal, distal, and anterior regions. The distal margin has the
narrow thin membrane characteristic of the genus.

METATHORAX

The metathorax is much more highly developed than the pre-
ceding segment and its notum is more typical. The interpretation
of the segment follows Snodgrass (1909 and 1927). The anterior
border of the metanotum is the antecostal suture from which the

‘anterior phragma projects anteriorly and ventrally into the body

cavity. The prescutum comprises the anterior region of the notum
and its heavily chitinized lateral areas are separated by a broad
central membranous area which extends from the antecostal suture
to the apex of the scutellum. The chitinous discs at the anterior
lateral margins of the prescutum are for muscle attachment. At
each anterior lateral angle of the notum is the triangular anterior
notal wing process. ‘The proscutum normally lies under the scu-
tellum of the mesothorax. The scutum is separated into two lat-
eral areas by a triangular scutellum whose borders are indicated
by the broken line in; the figure. The lateral margins of the scu-
tum possess a pair of conspicuous indentations, and from the pos-
terior lateral angles the posterior notal wing processes project.
The axillary cords are posterior to these latter. From the an-
terior margin of the scutum extend the two converging parapsidal
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ridges between which is the pair of longitudinal grooves for the
reception of the margins of the elytra. The scutum and the region
between the parapsidal ridges bear many fine setae. The scutellum
is a triangular area whose base meets the postnotum and whose
apex touches the posterior border of the.prescutum. Its bound-
aries are much more clearly indicated on the inner side of the
notum than on the outer. The postnotum is a narrow sclerite
extending laterally to the epimeron and forming the posterior bor-
der of the notum. Beneath it the posterior phragma projects into
the body cavity. ‘

The pleural region of the metathorax is divided by a pleural
suture which runs approximately diagonally, giving more of hori-
zontal orientation to the episternum and epimeron than vertical.
The episternum lies below and anterior to the epimeron and is
divided into two regions by a horizontal suture. The epimeron is
divided into anterior and posterior regions by a light vertical

Fic. 42. Elytron.
suture. A dorsal process of the epimeron lies along the anterior
margin of the lateral region of the postnotum and the postnotum
meets the epimeron just posterior to the base of this projection.
There are two wing processes which project dorsally from the
pleuron, the anterior being the episternal parapterum which has
fused to the episternum and the latter being the true pleural wing
process, a continuation of the pleural ridge. On the ventral mar-
gin of the pleuron there is another inconspicuous projection of the
pleural ridge which serves as a point of articulation for the leg.
The metathoracic spirale lies in the membrane between the meso-
and metapleuron. The pleural sclerites are setose except for
the dorsal two-thirds. of the anterior region of the epimeron.
The externally visible part of the sternum is the basisternum
which extends between the episterna anterior to the coxa. A
median longitudinal suture, which indicates the position of an in-
ternal chitinous lamella extending from furca to sternum, divides
the basisternum. Except for a median nude area the basisternum
1s setose. « At its posterior tip the sternum is inflected and to the
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inflected part is attached the membrane of the first abdominal seg-
ment. From the inflected part the furca extends into the body
cavity. The furcal pits are not externally visible. At the pos-
terior lateral angles of each basisternum is the small projection
which fits into an acetabulum of the coxa.

" There are four axillary plates in the membrane at the base of
the wing which have been numbered according to Snodgrass
(1927). In addition to these sclerites there is a median plate in
the median region of the wing base.

The venation of the metathoracic wing is given according to
Forbes (1922), and since the veins are labeled in the figure, no
further discussion is necessary here. The distal part of the wing
folds under the elytra, and the folding pattern is discussed by
Forbes in the paper above cited. The anterior margin of the wing
bears a row of small hooks and distal to it a row of small setae.

F16. 43. Metathoracic wing. 4, anal vein; Cu, cubitus; M, median;
R, radius; Sc, subcosta; I, II, III, IV, axial sclerites.

The membraneous part of the wing anterior to the base of the
costa usually folds back on it. At the base of the second anal
vein there is a group of small setae. ;

The coxae of the third pair of legs lie rather rigidly in the coxal
cavities with the anterior-ventral side in the same plane as the
sternum. The anterior-ventral and posterior-dorsal surfaces are
covered with fine setae. At the proximal end of the anterior mar-
gin there is a small notch or acetabulum into which a projection
from the sternum fits. There is no trochantin. At its distal end
the coxa terminates in a rounded “head” which projects over the
triangular trochanter, and near the margin of the trochanter there
is a rather large seta.

As in the case of the prothoracic and mesothoracic legs, the tro-
chanter articulates with the coxa and is firmly attached to the
femuy. On its anterior side is a conspicuous seta at the inner
margin.

The femur is large, approximately straight along the medial
margin, and convex along the outer margin. Its anterior face is
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sparsely pitted and bears two longitudinal rows of setae, one near
the outer margin and one just mesad to the mid-line. There are
one or two conspicuous setae on the medial margin near the base.
The posterior side of the femur is smooth and nude except for a
row of fine setae along the inner margin. The tibia is slightly
shorter than the femur and slender. There are two diagonal rows
of spine-like setae on the anterior face and a similar row along
the anterior side of the apex. At the inner angle of the apex there
are two heavy spines of which the anterior is slightly over half
the length of the posterior. -On'the posterior side and along the
inner margin there are several scattered setae of medium size.
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Tic. 44. Abdomen. a. Abdomen of female, dorsal aspect. v. Tip of
female abdomen, ventral aspect. c. Tip of male abdomen, ventral aspect.
The Arabic numerals indicate the segments. d signifies tergite and “‘»”
signifies sternite.

The tarsus is similar to the mesothoracic -tarsus in its essentials
except that both claws are simple. = In the other tarsi the anterior
claw is bifid.

ABDOMEN

There are visible dorsally on the abdomen eight tergites and
ventrally seven sternites. The first sternite is absent, and the ninth
and tenth segments are concealed within the eighth. Tergites one
to six inclusive are under the elytra and are weakly chitinized.
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The dorsal part of segment seven is strongly chitinized and con-
cealed beneath the tips of the elytra. The eighth tergite (pygid-
ium) is fully exposed and the most strongly chitinized dorsal

~sclerite. © This tergite slopes rather sharply downward to the. tip

of the abdomen and is slightly rugose. The tip of the abdomen
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F16. 45. External genitalia. a. Female, lateral aspect. b. Male,
vent;ral aspect. c.Lateral lobes of male. d. Median lobe of male. e. Male,
lateral aspect. a, anal opening; bp, basal piece; cxi, coxites; s, internal
sac; 11, lateral lobe; ml, median lobe; ms, median strut; sp, spicule;
vp, ventral plate. The Arabic numerals indicate the abdominal segment.

()

and “d” sigpiﬁes tergite,‘ ‘v’ sternite. The membranous parts are shaded,

bears a fringe of fine setae. The pygidium of the male tapers more
sharply than that of the female.

The tergites do not all extend to the lateral margins of the ab-
domen, the pleural membrane being on the dorsal side in segments
one to six inclusive. Segment seven is a completely chitinized

T
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ring, but in segment eight the pleural folds are at the lateral
margins. .

The first sternite, as mentioned above, is absent, and the second
is narrow throughout most of its width, widening at the extreme
lateral regions. The anterior margin of this sternite is concealed
by the metathoracic coxae and a membrane connects it to the
thorax. The middle of the sternite projects forward (as the inter-
stitial process of Verhoeff) betweén the ends of the third pair of
coxae and a corresponding protuberance, somewhat weaker, oc-
curs on the third sternite. This is the accessory process. Sternites
four to seven are similar. The eighth sternite is convex on the
posterior margin and on the female a row of setae follows this
margin. On the male there is a sinuate carina on the eighth ster-
nite and a row of setae follows this carina. On sternites two
to seven inclusive, there is a median horizontal row of setae. The
ninth sternite is partly chitinized but concealed by the eighth. The
tenth segment is represented by the membrane surrounding the
anus and in the female there is a well chitinized proctiger above
the arms. The sternum of the female is convex longitudinally,
but that of the male is straight or slightly concave.

There are seven pairs of spiracles on the dorsal side of the ab-
domen but lateral to the line of the pleural membrane. These
occur on segments one to seven inclusive. The first pair occur in
a small membranous area which, if the spiracles are on the mor-
phological sternite, should be considered part of the first sternite.
These are the largest spiracles of the abdomen. The last three
pairs of spiracles are small and diverge posteriorly.

The genitalia are withdrawn into the abdomen. In the female
there is a pair of coxites below the anal opening and lateral to
the genial opening. The male genitalia consist of an anterior
large basal piece, a ventral plate, two lateral lobes, and a median
lobe which contains the true penis or inner sac. On the ventral
side below the lateral lobes is a Y-shaped sclerite, the spicule. The
lateral areas of the anterior part of the median lobe are chitinized
to form the median struts. The inner sac is evaginated during
copulation and is directly connected with the ejaculatory duct
which passes under the basal piece. The ventral distal part of the
inner sac is chitinized and the proximal part is spinose. The me-
dian lobe lies between the paired lateral lobes and the ventral plate.
Its lateral regions are chitinized. The genitalia of the male have
been named according to Sharp and Muir (1912) and those of the
female according to Tanner (1927). '
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Tue Ece (PLATE XVIII)

When first laid the egg is white, ovoid, smooth, and measures
about 1.2 mm. X 1.5 mm. After being in the soil a few days it
swells and becomes more nearly spherical in shape. The following
measurements of eggs of different ages indicate the relative size.

TABLE 4—DiMENSION OF EGaGs

No. of Maximum width Maximum length Age
eggs mm. mm.
10 1.19 £ .002 1.51 + .002 When laid.
1.54 &= .013 1.82 4+ .009 Same eggs after 10 days
at 24° C.
7i 1.59 &£ .021 1.91 =+ .043 13-15 days at 24° C.
8 1.58 + .024 1.96 &+ .041 Large eggs collected in
. ; the field.

It is essential that a certain amount of moisture be present to
enable the eggs to develop. Under air-dry conditions they do not
§We'1_l but dry out and die. The total period of incubation at 24° C.
is 17 days, so the last two lots of eggs given in the table repre-
sent very nearly if not actually the maximum size. A photograph
of the eggs is shown on Plate X VIII.

TaE LLarva (PLATE XVIN)

There have been published in recent years the description of the
larvae of several Ruteline beetles fairly closely related to Anomala
orientalis. Boving (1921) gave a systematic and morphological
study of the larva of Popillia japonica and Pachystethus lucicola
and Hayes (1927) described the immature stages and larval
anatomy of Anomala kansana. Rittershaus (1927) published an
account of the biology and morphology of Phyllopertha horticola
and Anomala aenea, giving particular attention to the genitalia.
In the following description, mention is frequently made of the
setal arrangement, for the determination of the species may be
m(’)ll"i easy if the setal pattern is known.

ere are three larval instars, and these conform to the Ruteli

type. When first hatched the larva measures about four ne”illllrlll(E
meters in length. -During the first instar it attains a length of
about eight millimeters. The second instar attains a length of
about 15 millimeters, and the fully grown larva is 20-25 milli-
meters long. The following table gives the width of the head
capsule measured at the widest part (just behind the antennae)
Although there is some variation in this within each instar, it is
not great enough to cause any confusion in the determination of
the instar by measuring the head capsule.

When first hatched the larva is white except for the tips of the
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mandibles, the egg burster, and some of the setae, these being

brown. The head soon darkens to a light brown color and the

body darkens, due to the filling of the intestines when feeding

TABLE 5—WiIpTH OF HEAD CAPSULE OF LARVA

No. of Instar Width of head

larvae
50 1st 1.15 & .01 mm. Measured day of hatching.
241 Ist 1.19 & .01 Preserved specimens from miscella-
neous collections. ;
29 1st- 1.17 £+ .06 - Preserved specimens not over 24
; hours old when killed.
17 2d 1.96 + .08 "“Preserved specimens from miscella-
neous collections.
8 2d 1.81-=.02 Measured 73-75 days after hatching.
Reared in sod compost at 24°-25° C.
18 3d 3.07 £ .12 Measured 93 days after hatching.
Reared in living turf at 24°-25° C.
20 3d 2.97 &= .03 Preserved specimens from miscella-
neous collections. ; ;
7 3d 2.80 £ .04 Measured 116-118 days after hatching.

Reared in sod compost at 24°-25° C.

begins. In the following description, the third instar was used,
but the other two instars are essentially the same except for size,

and where they differ in any important detail, this is noted in

the description.

Hrap

2

The hedd is slightly longer (from occiput to anterior border of
labrum) than broad. There are no ocelli but the antenna and
mouth parts are all well developed.

In the epicranium the Y-shaped epicranial suture extends from
the occipital foramen to near the bases of the antennae where the
arms become indistinct. The stem of the suture is about half the
length of the frons. This stem is slightly thickened and from its
inner side a tendon extends into the head cavity. The sides of
the suture along the stem are very slightly if at all raised. The
vertex is smooth and divided symmetrically by the epicranial
suture. It extends laterally and posteriorly to the occiput. On
the dorsal side the vertex bears a number of setae (Fig. 46).
Along each side of the spicranial suture is a row of about seven
setae extending from near the occiput to about opposite the mid-
dle of the frons. The number of setae in either row varies from
five to eight in the all three larval instars. Between the end of
this row of setae and the base of the antenna on each side is a
group of two setae (“2” Fig 46.), which are constant and con-
spicuous, and there are numerous setae along the lateral sides of
the vertex, the largest and most conspicuous of which are one
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near the base of the antenna (“1” Fig. 46) and one about midway
between the occiput and antennae (“3” Fig. 46).

The occiput (Fig. 47) surrounds the occipital foramen laterally
and dorsally. It is separated laterally on each side from the vertex
by a suture and anteriorly from the postgena by another suture.

- The maxillariae, to which the cervix is attached, almost completely

cover it. These are thinly chitinized sclerites which are folded
back flatly against the posterior side of the head. Each bears near
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F1G. 46. Head of larva, dorsal aspect. The groups of more conspiéuous
and constant setae are numbered.

its latero-ventral angle a heavily chitinized point of articulation
with the cervical sclerite of that side. This point of articulation
is the odontoidea.

The postgena is more or less triangular in shape and separated
from the occiput and gena by sutures. It bears at its median
anterior angle the point of articulation with the maxilla, the para-
coila or cardocondyle.

The gena is an area bordering the anterior lateral angle of the
vertex and is found on the ventral side of the head capsule. It
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bears on its anterior margin the posterior point of articulation
with the mandible, the postcoila. This is an acetabulum. There
are several setae in the posterior part, two of which (“1” and “2”
Fig. 47) are conspicuous and constant in position. The remainder
are small and about eleven in number. .-

The occipital foramen is divided by ‘a fentorium (Fig. 47) be-
neath which pass the nerve cords from the thoracic ganglion and
above which passes the alimentary tract. The parts of the ten-
torium are probably as follows:. The body (bt) constitutes the

occipital
foramen

F1c. 47. Head of larva, ventral aspect, mandibles and maxillae re-
moved. af, bi, dt, and pt, parts of tentorium. eps, epipharynx; maxilr,
maxillaria; occ, occiput; od, odontoidea; paracla, paracoila; pgn, post-
gena; posicla, posteoila; precla, precoila.

main part and divides the occipital foramen. The arms are repre-
sented by the thickenings marked “at” (anterior),“pt” (posterior),
and “dt” (dorsal). The dorsal arms continue as thickenings of the
capsule along the line of attachments of the maxillae and man-
dibles and the posterior arms extend back to the border of the
foramen. The anterior arms extend forward slightly into the
head cavity. A chitinous “brace” connects the dorsal and pos-
terior arms, and a thin chitinous sheet connects the body of the
tentorium with the posterior arms. The tentorium is not well
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developed, and all the parts here described may not be homologous
with those of the adult.

The frons (Fig. 46) occupies the region between the arms of
the epicranial suture and the fronto-clypeal suture, being triangu-
lar in form. There are several small pores scattered over its sur-
face, and it bears several prominent setae. On the anterior part
are six setae constant in position and present in all instars. Of
these six one pair is close to the anterior margin and near the
mid-line (“1”). Lateral and somewhat posterior to each of
this pair is another seta (“2”), about midway between “1” and the
epicranial suture. Between the base of the antenna and the pre-
coila on each side are two large setae (“4” and “5”) and one or
two minute setae. In the middle of the frons are four large and
constant setae, one pair each side of the mid-line (“3”) and there
is frequently a minute seta associated with each of these pairs.
The frons bears near each lateral anterior angle the anterior con-
dyle on which the mandible articulates, the precoila.

The antennae are four segmented and each is borne on a conical
projection of the vertex. The first segment is short and bears no
setae. The second is the longest of the four and bears two dorsal
setae (“8” and “4” Fig. 46) and three or four ventrally. The
third segment is short and terminates in a short conical projec-
tion on the inner side. There are two setae (“1” and “2” Fig. 46)
on its ventral side. The conical spur on the median side of the
distal end bears an oval sensory area on its outer surface. The
fourth segment is conical and bears no setae. There are three
sensory areas present on this segment, one large and oval in shape
on the dorsal surface, one small and more or less quadrangular
on the ventral surface, and one small and oval on the inner surface
near the apex (Fig. 46). The ratios of the length of the segments
has been used by Boving in describing Ruteline larvae and for the
third instar of A. orientalis are approximately as follows: Sub-
apical to basal segment 1:1; apical to basal segment 1.3:1; total
length to basal segment 5:1. ,

The clypeus (Fig. 46) is approximately rectangular in shape
and a little over twice as wide as it is long. It is divided into an
anterior membranous preclypeus and a heavily chitinized post-
clypeus, but there is no dividing suture. The post-clypeus has a
slightly rugose surface which contains many scattered “pores”
and bears six prominent setae, one each side of the mid-line near
the base, one each side near the middle of the lateral margin, and
one at each anterior lateral angle. The preclypeus is asymmetri-
cal, the left anterior angle being more prominent than the right.

The labrum (Fig. 46) is asymmetrical as shown in the figure.
The dorsal surface is rugose and contains many “pores”. There are
eight prominent setae on the disc, two near the anterior margin
(“1”); two a little anterior to the center (“2”), and four (“7”)
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near the posterior margin. The latter are grouped in two pairs,
one pair each side of the mid-line, and close to each' pair there are
usually one or two minute setae. On each side of the labrum
and on the posterior half are two large setae (“3” and “4”), the
anterior of which is in a groove which runs longitudinally along
the side. At the tip of the labrum are four heavy setae of which
the outer two are about one-half the length of the inner two.
Along each side and posterior to thése apical setae is a row of
about five setae. The setae around the edge of the labrum are set
in slight depressions, which gives a crenulated appearance to the
margin. The central setae (“2") on the disc are set in deep de-
pressions, and the posterior setae (“7”’) in slight depressions.

The epipharynxy. (Fig. 47) has been described by Hayes (1928).
It covers the ventral side of the labrum and is devoid of setae in
the center. On each side of this nude area are several short heavy
setae arranged in three more or less regular rows and all pointing
centrally. Lateral to these are several very small setae. Anter-
iorly is a small papilla (distal sensory area) bearing three spines
and, just anterior to the spines, a transverse row of eight or
nine “pores.” The area between the papilla and the tip of the
labrum is covered with setae and contains a shallow longitudinal
depression which extends from the right side of the papilla to the
anterior margin of the labrum. Extending medially from each
posterior lateral angle of the labrum and on the ventral side
is a narrow chitinous plate, the torma. The one on the left curves
anteriorly at its apex and posteriorly at its base. The right one
is nearly straight. Between these lines a short conical chitinous
papilla (sensory cone), and posterior to this cone is a heavily chi-
tinized narrow transverse plate which is attached at its lateral end.
Between the cone and the left torma is a transverse row of very
fine short setae. Still further posteriorly is a lightly’ chitinized
U-shaped band and two pores (clypeal sensillia). These struc-

. tures posterior to the tormae are really on the ventral side of the
clypeus. On the lateral side and extending from the posterior
margin about two thirds of the distance to the apex is a row of
chitinous striae, about 16 in number, each of which is accompanied
by a small seta at its outer end (Fig. 47). The tips of the setae
of these two rows are visible from the dorsal side.

The mandibles (Fig. 48a) are asymmetrical, the right being
more acutely pointed than the left, having a shallower incision
separating off the dentes, and having a differently comstructed
molar region. The tips of the mandibles and the molar regions
are black, the remainder brown. The incisorial edge (gnathapex)
of each mandible is slightly concave with one dentes (gnathoden-
tes) posteriorly. On the dorsal surface of the mandible and about
one-third the distance from the apex to the base is a conspicuous
seta, and lateral of this is another larger seta. The base\of the
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mandible is three-sided. The outer face bears a longitudinal ridge
ventral to which is a group of about seven setae and dorsal to
which is a row of about ten pores. In the first and second instars,
however, this face is smooth, although the setae are present. The
ventral face bears a more or less oval stridulatory area of trans-
verse ridges. These areas are similar in shape on each mandible
(Fig. 48a). The outer basal angle of the ventral surface of each
mandible bears a group of about five very small setae distal to
the posterior condyle (postartis). This condyle articulates in an
acetabulum (postcoila) on the gena. The anterior (or dorsal)
articulation is by means of an acetabulum (gnathacetabulum or
pre-artis) on the anterior dorsal face and a condyle (anterior
condyle or precoila) at the posterior lateral angle of the clypeus.
The inner posterior (proximal) part of the mandible is the molar
region. This has been figured for two species of Scarabeidae by
Boving and its structure used to distinguish them. The molar
regions of the mandibles meet the hypopharyngeal chitinization
as well as each other. On the ventral side of each mandible and
close to the molar region is a lobe which meets the hypopharynx.
The right molar region consists of four granulose surfaces
separated by grooves. The distal three constitute the crown
(according to Boving) and the proximal one the heel or calyx
The first lobe of the crown (cr) is in some specimens oval and is
so drawn, but in many specimens of all instars it is very irregular,
The other two lobes of the crown (cra and cr;) are elongate
and curved, and the heel or calyx (ca) is flat, approximately
oblong and about twice as broad as long. The dorsal posterior
angle of the heel extends as an obtuse conical projection, and the
posterior side of the face is not parallel with the distal but slopes
in slightly toward the distal side. The proximal side of the
molar region of the right mandible bears a dorso-ventral row of
setae. The left molar region is projected medially at the anterior
end, this projection meeting the sinuate upper part of the hypo-
pharyngeal chitinization. The inner face of the molar region
bears two anterior incised rugulose surfaces and a posterior
smooth sub-triangular area. Projecting from the dorso-anterior
angle of this latter area is a membranous lobe (hamus) from
the apex of which runs a row of setae which extends around the
posterior margin of the molar region. The dorsal and outer sur-
faces of the mandibles are rough, but the ventral surface, except
for the stridulating area, is smooth. The exterior tendon of
each mandible is attached along the posterior edge of the outer
face, and the flexor tendon is attached along the posterior edge
of the molar region. A membranous area (trochantin of the
mandible) lies between the base of the mandible and the base of
the antenna. . ‘ 3 ;

The niaxillae (Fig. 48d and e) are paired structures articulating
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with the head capsule by means of an acetabulum (parartis) on
the basicardo and a condyle (paracondyle) on the postgena. The
galea and lacinia are fused into one conical lobe, the mala, the
outer part representing the galea and the inner the lacinia. Along
the medial side and near the apex of the lobe are three fixed

Fie. 48. Mouth-parts of larva. a. Mandibles, ventral aspect. {b.
Molar region of right mandible. c. Molar region of left mandible. d,
Maxillae, dorsal aspect. e. Left maxilla, ventral aspect. f. Labrum, ven-
tral aspect. ca, calyx, or heel; cr., cry, crs, crown of molar of mandibles:
di, tooth of mandible; gal, galea; hyp, hypopharynx; lac, lacinia: 1,
labium; ldg, ligula; Ip, labial palpus; m, mentum; paplfr, palpifer; pta,
postartis or posterior condyle of mandible; sm, submentum; stip, stipes;
sirid, stridulating area of mandible.

large spines in a longitudinal row, the largest of the three being
the anterior and the smallest the posterior. On the dorsal side

of the lobe are three more or less parallel rows of setae running
obliquely across with a few scattered setae (about seven) posterior
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to them. The anterior of these three rows contains seven heavy
setae, the next row eight more slender setae, and the posterior
row about five slender setae. There are several short setae at
the lateral basal angle of the lobe on the dorsal side. On the -
ventral side of the lobe is a longitudinal row of about six setae.
Anterior to this row and at the apex are two heavy setae, and
other setae are found as indicated in the figure. There are a
few setae on the ventral side on the stipes and on the base of the
palpifer. A small elongate sclerite medial to the stipes is the
parastipes. It bears a row of about five minute setae. On the
dorsal side of the stipes is a row of from five to seven (usually
five or six) strong anteriorly directed hooks which comprise the
maxillary part of the stridulatory apparatus. These rub against
the corrugated area on the ventral side of the mandible. The
cardo is divided into two sclerites, a basicardo and a much larger
disticardo, both of which bear a few setae. The basicardo bears
the acetabulum (parartis) of the maxilla. On the dorsal side

~ the proximal part of the maxilla is membranous and bears many

minute setae. On the ventral side this proximal region has a
chitinized area bordering the cardo and a lightly chitinized setif-
erous area medially. The maxillary palpus is four-segmented and
is borne on a projecting palpifer. The palpifer is setiferous and
there is one seta on the ventral side of the first segment of the
‘palpus, one anteriorly on the ventral side and one laterally on the
second, two on the third placed similarly to those on the second.
The apex of the fourth segment bears a number of minute sensory
papillae. The relative lengths of the segments from basal to
apical consecutively bear the following ratio, approximately: 1:2:
1.5: 2.5 (in the third instar). The relative lengths of these seg-
ments varies a little in the other instars, but the basal segment is
always the shortest, the sub-apical next, the second segment next,
and the apical segment longest.

' The parts of the labium (Fig. 48f) are fused into a single
structure. The submentum is approximately trapezoidal in shape
and well chitinized over the basal two-thirds. There are four
setae present, one large seta near each basal angle and one small
seta in each apical angle (these latter are absent in the first
instar). The mentum is broader at the apex than at the base
and is much wider than long. It bears a chitinous band across
its base on which are one pair of prominent setae near the mid-
line and between and lateral to them several smaller setae. In
the first instar there is only one small seta present lateral to the
large setae. The ligula, representing the fused distal parts of
the labium, is approximately conical with a pair of palpi borne
on the ventral side near the apex. Near the mid-line and on the
posterior border of the ligula are two small oval chitinous areas.
The area around the base of each palpus on the ventral side is
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heavily chitinized and setiferous; and the tip bears many setae.
A little dorsal to the apex of the ligula is a depression ‘with a
pore in its center. The palpi are two-jointed and the apex of
the terminal joint bears a number of minute sensory papillae.
The hypopharynx (Fig: 48d) lies on ‘the dorsal side of the
labium. Its anterior part is asymmetrical and heavily chitinized,
projecting anteriorly on the right side, the hypopharyngeal chitin-
ization of BoOving. Against this chitinization the molar regions
of the mandibles act, the anterior part of the left molar. meeting
the left side of the anterior projection of the chitinization. There
is a group of small setae at-each anterior angle of the hypo-
pharynx and a row (approximately longitudinal) of setae on each
side of the base of the chitinization. The left row is longer and
curves medially at its anterior end. The right row is short and
follows the edge of the chitinization. The sides of the hypo-
pharynx as it passes into the pharynx are slightly chitinized.

CERVIX

The most important part of the cervix consists of the sclerites,
not separated from the rest .of the cervical region by sutures,
which extend from the episternum of the prothorax to the maxil-
lariae, forming a support for the head, one sclerite on each side.
The remainder of the cervix is membranous and devoid of setae
except in the mid-ventral region where a group of setae belonging
to the prothorax extends upon the cervical membrane.

THORAX

On the dorsal side the thoracic segments are divided into
annulets. There are three of these on each segment, but the
division between the first two of the prothorax is very faintly
indicated. Figure 49 is a diagram of the body of a third instar
larva and shows these annulets and the setal arrangements. The
thoracic segments are indicated by Roman numerals. The third
annulet of the prothorax and the second annulet of the meso
and metathorax are devoid of setae, but the other annulets are
setiferous.

There are certain setiferous areas laterally on the thorax, these
areas being on slight protuberances of the integument (Fig. 49).
On the prothorax these areas, except for one on the posterior-
ventral angle of the pleuron, are poorly defined. On the meso-
and metathorax there are on each side four such areas, one
between the second and third annulets; one, circular in out-line,
ventral to the first and between the ends of these annulets; two
smaller, ventral to the second. :

. The prothorax bears a pair of spiracles (these belong phylo-
genetically to the mesothorax). close to the posterior margin,
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these being the only thoracic spiracles. The respiratory plate
(peritreme) of the prothoracic spiracle opens posteriorly, the
reverse of the abdominal spiracles which open anteriorly. In
the first instar the respiratory plate is relatively larger than in
the other instars and the central part of the spiracle relatively
small and more triangular than oval in shape. The prothoracic
spiracle is the largest on the body, the seventh and eighth abdom-
inal spiracles next in size, the second to sixth inclusive abdominal
next, and the first abdominal is smallest. In the center of the
respiratory plate is the bulla. The arrangement and shape of
the holes of the respiratory plate-have been used by Béving, fol-
lowing Schibdte, as systematic characters of importance. The
genus Anomala is described as having these holes arranged in
transverse rows and oblong in shape in contradistinction to irreg-
ularly arranged and angulate-rotundate in shape. In Anomala
orientalis these holes are only approximately as described for the

genus Anomala but are more nearly so than irregularly arranged

and angulate-rotundate except in the first instar where they con-
form to the latter description. A photograph of a spiracle is
shown on Plate XVII.

There are on the pleuron of the prothorax two chitinous plates
near the spiracle (not distinct in the first instar, however). One
of these is relatively large and dorsal and anterior to the spiracle.
The other lies ventral and anterior to the spiracle and is a small
bar. Just above it is a conspicuously large seta.

Each thoracic segment has two small sclerites lying just above
the coxal cavity and separated by a perpendicular suture. A
phragma projects into the body cavity from this suture. These
sclerites are the episternum (es) and epimeron (em) and at their
junction they project ventrally to form a condyle for the articula-
tion of the coxa. The prothoracic sclerites are longer and nar-
rower than those of the following two segments. The prothoracic
episternum forms a shoulder for the articulation of the cervical
sclerite and then extends ventrally in front of the coxal cavity.
The epimeron of this segment extends back to the mesothorax.
On the meso- and metathorax the sclerites are broader but not as
long. On all three segments both of these sclerites bear two to
four small setae.

On the ventral side of each thoracic segment there is a median
group of rather large setae and a few smaller setae lateral to it.
The meso- and metathoracic segments each have a light curved
transverse fold in the integument anteriorly and a straight linear
transverse ridge posteriorly. This latter is internal and serves
for muscle attachment. It also bears at each end a short tendon
(te) to which is attached a muscle from the middle of the pleuron.

In the first larval instar there is present on the middle of the

‘metathoracic pleuron on each side the egg-burster. This has
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described as to form and function for other Scara-
E::?d::rgywlgliltteishaus (1927). It consists of a conical iharply
pointed protuberance bearing a slender pointed spine on tfe p;)}?-
terior side of the apex: (Fig. 50c) and serves as a pomt 1({)r the
application of pressure from within when the larva breaks ?
egg chorion in order to hatch. It does not act as a means ?
cutting the chorion. This egg-burster is cast off at the first molt..
The thoracic legs are illustrated in Fig. 50a. Those of the
prothorax are shortest and those of the metathorax longest. This

- difference in length occurs mainly in the coxa, although the more

. | 3 e
terminal part (except the tarsal claw) also shows a progressiv
increase 31 length from prothorax to metathorax. Kach leg is
composed of five segments, coxa, trochanter, femur, tibia-tarsus

. : bdominal

Fr1c. 50. a.Larval legs, all drawn to the same scale. b. 10th a .
segment of larva, ventral{aspect. c. Egg-burster of larva. ¢, tarsal clavg,
¢x, coxa; fe, femur; #, tibia-tarsus; fr, trochanter. The Roman numerals

indicate the thoracic segments.

and tarsal claw. The principle articulations of the leg occur at
the coxa-pleuron and coxa-trochanter joints, and in the prepupal
stage the legs are folded at the latter joint. The proximal edge
of the coxa bordering the thorax is heavily chitinized anteriorly
where the coxa articulates on the thoracic sclerites (Figs. 49 and
50a), but this chitinization diminishes on each side and is prac-
‘tically absent posteriorly. All the leg segments except the tarsal
claw bear numerous setae, but the claw. bears two only, one on
the median side and one on the postero-lateral side. This claw
is heavily chitinized at the tip but quite fleshy proximally. The
third tarsal claw is much shorter than that of either the meso- or
prothorax, a character used in distinguishing Anomala from al-
lied genera (see Boving 1921). -

I T T
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ABDOMEN

There are ten visible abdominal segments of which the first six
are divided on the dorsal side into three annulets each, but the
last four are simple. These annulets tend to confuse the limits
of the segments, but Figure 49 shows what appears to be correct
according to the internal muscle attachments. Each annulet of
the first six segments except the first of segment one and the third
of segment six bears a transverse row of fairly prominent setae
posteriorly and a large number of very short spine-like setae, the
general arrangement being similar on the corresponding annulet
of each segment. In the two excepted annulets the setae are
wrregularly arranged. The usual number of setae on the anterior
annulet is about ten, on the median annulet about eighteen, and
on the posterior annulet about fourteen. On the seventh, eighth
and ninth segments the dorsal side bears no short spine-like setae
and each segment has a transverse row of six very large setae
near the posterior margin. Many smaller setae are also present.
The dorsum of the tenth segment is thickly set with small setae of

_varying lengths. In the first instar, the abdominal setae are
longer in proportion to body size than in the other instars, and
the setae comprising the horizontal row of the second annulet
of segments one to six are longer than the corresponding setae
on the other annulets of the same segment. :

Laterally each abdominal segment from one to six inclusive
bears an oval setiferous area between the ends of the second and
third annulets. This area is very faintly indicated on segment
seven. In each segment from one to eight inclusive there is a
more or less circular setiferous area around the spiracle and
ventral to this an approximately oval setiferous area. On the
ninth segment there is a triangular setiferous area on each side,
the ventral margin of this area being the line separating the ventral
and pleural regions of the segment. All these setiferous areas
are protuberances or folds of the integument. At each end of the
anal slit on the tenth segment is a small group of setae which are
somewhat longer than those on the dorsum. There are eight
pairs of abdominal spiracles, one pair on each of the first eight
segments. The respiratory plates of these spiracles open anteri-
orly, the reverse of the thoracic spiracle, and those of the first
instar differ from those of the other two instars as mentioned
above (page 624).

The ventral side of each abdominal segment (Fig. 49) except
the tenth bears an irregular transverse row of setae and a few
other setae laterally. The intra-segmental folds of the integument
are shown by dotted lines in the figure. On the ventrum of the
ninth segment there is a conspicuous setiferous protuberance
laterally. The ventral side of the tenth segment bears two nearly
parallel rows of very short, heavy, spine-like, recumbent setae
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which point mesad. The number of these setae varies and is not
usually the same in both rows on one individual. There may be
as few as ten and as many as sixteen in either row, and there may
be as many as three more in one row than in the other. The
number found is usually between eleven and fourteen. There is
frequently a slight tendency for these rows to diverge aptenorly.
This structure is frequently used in identifying Scarabaeid larvae,
since it is relatively constant in one species and varies much
among species but it alone cannot be relied on, since both Phyllo-
pertha horticola (see Rittershaus 1927) and Pachystethus lucicola
(see Boving 1921) have a similar arrangement and may have the
same number of setae in some cases. In Anomala orientalis the
distance between the border of the anal opening and the posterior
end of the two rows is about half the length of the rows. There
are several strap-like setae with hooked ends on each side of the
central rows and between the anal opening and the posterior ends
of the rows. The anal opening is bordering by fine setae similar
to those found on the dorsum and is crescentic in shape.

Tae PrepupA (PLATE XIX)

The prepupa does not represent a morphologically distinct stage
in the development of this insect but is merely a quiescent period
which terminates the third larval instar. The larva is in the third
instar but is not active. The legs are folded at the coxa-tro-
chanter joint and are useless. The intestine is evacuated and the
body of the larva appears creamy white in color.

Tue Pupa (F 16. 51 AND PLATE XIX)

The pupa (Fig. 51) is about 10 mm. long, about 5 mm. in great-
est diameter, and light brown in color. There are many fine
setae on the legs, antennae, and dorsal surface of the body, and
the caudal end of the abdomen bears a thick fringe of setae. The
entire body is covered with a very fine pubescence. :

On the ventral side all the mouth parts and the thoracic append-
ages are distinct. The epicranial suture is evanescent, and the
vertex and frons are fused together. The eyes are partly con-
cealed by the bases of the antennae. The antennae border the
mouth parts laterally and are indistinctly divided into three lobes.
The clypeus is trapezoidal in shape with a slightly sinuate pos-
terior margin (fronto-clypeal suture). The labrum is asymmet-
rical, being slightly larger on the left side than on the right, and
slightly inflexed at the tip. The mandibles are crescentic and
border the clypeus and labrum laterally, being partly concealed
by them. The maxillae project from beneath the mandibles and
each consists of one lobe to which is attached laterally an indis-
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tinctly segmented palpus. The labial palpi touch each other at
their tips and lie transversely across the base of the conical labium,
Figure 51 is a diagram of a young pupa. Near the close of the
pupal period the mouth parts become more inflexed and differ
slightly in appearance from the diagram. The lateral areas of
the pronotum border the eyes and antennae. The thoracic legs
are folded so that medially the tip of the coxa and the base of
the femur are visible beneath the tibia and tarsus. On the pro-
- thoracic legs there is a short spur-at the outer apical angle of the
tibia, and on-the mesothoracic and metathoracic legs there are two
spurs at the inner apical angle of the tibia. The former represents
the tibial spur of the adult, whereas the latter represent heavy
fixed spines. The anterior tarsi have the segments very slightly
indicated, but the segmental divisions are a little more clearly
shown on the mesothoracic tarsi, and they are quite distinct on
the metathoracic tarsi. The tips of the anterior legs extend well
into the posterior half of the metathoracic sternum, and the tips
of the mesothoracic legs extend to about the middle of the third
abdominal segment. The metathoracic legs extend to the ninth
abdominal segment in the male and to the eighth in the female.
The wings lie between the second and third pairs of legs. The
mesothoracic wings cover those of the metathorax except at the
tips and along the medial margin. The anterior wings are very
faintly ridged. Between the first and second coxae there is a
very small part of the mesothoracic sternum visible, but posterior
to the second coxae the visible part of the metathoracic sternum
is quite large.

The ventral side of the abdomen differs in the two sexes. The
first eight visible segments are similar in each sex, but posterior
to the eighth visible (the ninth true abdominal segment) are the
anlagen of the adult genitalia in the male. The first abdominal
segment is not visible ventrally, and the second is almost entirely
covered by the thoracic appendages. Segments three to nine are
distitct. Three to six inclusive are about equal in length, but
seven and eight are wider than those preceding, and the ninth is
a very narrow band about one-third (female) to one-fourth
(male) the width of the eighth. Laterally there is a pleural fold
along the length of the abdomen which is very prominent on seg-
ment eight and posteriorly. Posterior to the ninth segment of
the male there are two lobes, the anlagen of the parameres (lateral
lobes), and posterior to this the anlage of the penis. This latter
is partly divided by a suture representing the future ejaculatory
duct. The abdomen of the male is more slender than that of the
female. The external genital opening lies in segment nine. The
visible area posterior to the genitalia of the male is the dorsal part
of segment ten.

Dorsally the two sexes are alike. The pronotum is similar in
shape to that of the adult. The mesonotum is about equal in
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width to the metanotum and about one-half again as broad as
long. The metanotum is about twice as broad as long and about
half as long as the pronotum. The suture separating the meso-
and metanotum is convex posteriorly. The wings of each seg-
ment are indistinguishably fused with the notum. There are

e i
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F16. 51. a. Male pupa, ventral aspect. b. Tip of abdomen of female
pupa, ventral aspect. ant, antenna; clyp, clypeus; cx, coxa; e, eye;

f, frons; labr, labrum; i, labium; Ip, labial palpus; mand, mandible;

mx, maxilla; mxp, maxillary palpus; par, paramere; pen. penis; pra,
pronotum; st, sternum; ta, tarsus; #, tibia; w, wing. ‘“‘#"" signifies dorsal.
The Roman numerals indicate the thoracic segments and the Arabic
the abdominal.

dorsally visible nine abdominal segments. Close to the middle
of each of the division lines separating the first seven segments
from each other is a pair of incised pockets whose edges are
slightly curved and heavily chitinized. The eighth segment is
convex at the posterior margin, being wider at the middle, and
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represents the pygidium of the adult. The ninth segment extends
tc the tip of the abdomen. The anus is concealed by the anlage
of the penis in the male and the tenth segment is probably repre-
sented by the membranous integument surrounding it. In the
female the broad area on the ventral side posterior to the ninth
sternite is the tenth, and the tenth tergite is on the ventral side
of the tip of the abdomen. ;

There are eight pairs of spiracles on the dorsal side, one pair
on each of segments one to eight.. The eighth pair are reduced
and much smaller than those preceding. :

EIEE HISTORY ANDHABITS

Particular attention has been given to this insect as it lives in
lawns and other turf areas in New Haven. A few nurseries have
been inspected for larvae, and the same is true of greenhouses,
but the economic effect of the beetle seems to be confined entirely
to lawns, and the insect has been studied primarily in its relations
to these areas. The determination of the life history of soil
insects in the field involves much laborious work under the best
conditions, and in New Haven the difficulties were increased by
this lawn-dwelling habit, most people not being particularly
desirous of having their lawns dug up whether or not grubs were
present. Most of the data on the immature stages were secured
by examining blocks of soil twelve by eighteen inches in surface
area and twelve to fifteen inches deep. The number of individuals
of each stage was determined every three inches in depth; that
is, from the surface to three inches deep, three to six inches, etc.
This gave the position of the grubs in each of their stages in the
soil and the total number per unit area of surface. In-the insect-
ary, the larvae were reared in various kinds of receptables under
conditions as near to normal as possible. Moisture conditions
were roughly estimated to approximate those of the normal soil.
Even under the best of laboratory conditions the environment of
growing larvae was probably not identical with the normal envi-
ronment. The lengths of stages here given are those of insect-
ary-reared individuals except where otherwise stated. These
periods checked well with field observations except that the lengths
of the larval instars in the insectary were somewhat longer than
in the field. The data on the adults were secured both from cap-
tive beetles and from field observations. A brief summary of
the life cycle in Hawaii has been published by Muir (1912) and
in Connecticut by Friend (1927). '

The adults emerge from the pupal stage in the ground during
the latter part of June, and throughout the months of July and
August. They usually remain in the soil one or more days before
coming to the surface, and a few specimens have been observed

ASIATiC BEETLE IN CONNECTICUT 631

to remain in the soil seven days, but these cases may represent a
much longer time than the average in the field. Pupation occurs
at three to nine inches below the surface of the ground, and the
adults remain in the pupal chambers until the chitin hardens,
which takes about one day. In 1926 the first adults were found
in the field June 25, in 1927, June 29, and in 1928, June 26. The
last were found August 28, 1926, and September 9, 1927. - No
field scouting for adults was carried on the latter part of the
summer in 1928. In the insectary where conditions of tempera-
ture were essentially the same as out-doors, we secured adults as
early as June 15 in 1927. During 1926 they were most abundant
from July 13 to July 24, and during 1927 from July 11 to July 13.
They live from two to three weeks.

Qur observations indicate both diurnal and nocturnal activity.
During the day the beetles are in flight during both morning and
afternoon and are frequently found in flowers, where they feed
on the petals, although not extensively. At night they are some-
times found around lights crawling on the ground, window
trames, etc. They are not very active when compared with our
native May beetles or with the Japanese beetle. Flight is short,
often only a few feet, and much of the time is spent in the ground
where they are often found in burrows an inch or half an inch
deep (Plate XX). No precise data are available on the effect of
humidity and temperature on the activities of the adults. In
1927, a record was kept of the sex of 693 adults collected between
July 13 and September 9, when the last adult was found. These
beetles, with very few exceptions; were picked up on flowers and
foliage or on the surface of lawns; 590 were females and 103
were males. The significance of this is not quite clear, for
between July 19 and September 3 there emerged from our insect-
ary tiles 176 males and 137 females, near enough to an equality
of sexes to cause no comment. The scouts were instructed to

-examine flowers carefully, and if the females feed more than the

males, the preponderance of the former is explained. Muir
noticed the same preponderance of females collected on flowers
in Hawaii.

The adults feed very little, and it is possible that what they
eat may be consumed for the sake of its moisture content. They
are frequently found in rose blossoms, hollyhocks, phlox, dahlias,
etc., and we have fed them on roses in the insectary, but the
amount of food consumed is rarely enough to injure the flower
seriously. We fed adults in captivity on pieces of ripe apple.
They will not eat an apple the skin of which is entire, but if the
flesh is exposed they eat out a cavity about large enough to hold
the body. They will also burrow into a wet sponge and bury
their heads in wet cotton. Water seems to be the substance
sought in this case. If apple pulp is placed in a receptacle where
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it cannot be reached except by flight they are not attracted to it
and we have never found them on fruit in the field. In the adult
stage the feeding habits of this insect are of no economic import-
ance.

A few specimens have been found mating in the field, but most
of the observations on the mating habits Kave been made on adults
in captivity. They are both polygamous and polyandrous, mating
indiscriminately. One male will mate with more than one female,
and one female will mate with more than one male on the same
day. No attempt has been made to determine the limit in this
direction, but in breeding work in the out-door insectary pairs
could be mated at almost any time. In some instances one male
has mated with two females successively with no appreciable
interval. The reverse has also occurred, and one pair may mate
twice the same day. The duration of the act of copulation varies
from fifteen minutes to two hours. Mating below the surface of
the ground has never been observed in the field or laboratory, and
we do not believe it occurs normally. .

The intervals between emergence from pupal skin and mating,
and between mating and oviposition show much variation. The
female may mate and oviposit within one day of the time of
shedding the pupal skin, but usually a longer time elapses in
captivity, at least. Although as much as five days may elapse
between mating and oviposition in captivity, under natural con-
ditions the duration of time may be much less. Whether one
mating or more is required for oviposition of the normal number
of eggs has not been ascertained. Some females seem to be
stimulated to renewed egg-laying activity by a second mating,

but oviposition in the laboratory is so irregular that no conclusion i

has been drawn as regards this matter.

The period of oviposition is from four to twenty days, usually
about one week. During this time eggs are laid during both day
and night in small groups placed loosely in the ground usually
at a depth of between three and nine inches. Six 1928 diggings
taken from field records show that of 437 eggs found, 78 per
cent. were between three and nine inches below the surface of
the soil, 12 per cent. were in the upper three inches of soil, and
10 per cent. were between nine and twelve inches below the sur-
face. Of those found outside the three to nine inch layer, most
were close to the three-inch or nine-inch level. Qur experience
has been that more eggs are found between four and eight inches
below the surface in the field than at all other levels. From one
to twelve eggs per day are laid in captivity, the largest total
number from one beetle being 39, laid over a period of seven
days. The average is much less. (We have secured an average
of 26.4 eggs per female from nine individuals). The first eggs
were found in the field in 1926 on July 19, and the last on Septem-
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ber 10. In 1927, the first egg was found on July 3, and the last
in September (day not recorded). In 1928, the first eggs were
found July 8. The adults will oviposit in ground covered with
sod or bare. No search has been made for eggs in bare ground
more than a few feet from sod, but they are frequently found in
gardens in yards. In tests made to determine the preference of
adults for. turf or bare ground three trials were made. A box
having inside dimensions 10” x 20” contained earth covered with
sod in one half, and earth without sod in the other, the depth of
each half being five inches. In the first trial 25 pairs of adults
were placed in each half, a thin partition preventing the two lots
from intermingling, and left for four days. The side with sod
contained 17 eggs, and the side without sod, 42 eggs. The sod,
which was cut from a lawn seeded to red top grass in April and
maintained in excellent condition by watering until used in July
and August, was not compressed when placed in the frame. This
was repeated with five pairs of adults on each side over a period
of five days. Six eggs were found on the side containing sod
and three on the other. In the third trial nine pairs of adults
were placed on each side and the partition was removed above
ground, permitting free access to both sides by all 18 pairs for
three days. The partition was kept intact below the surface to
prevent passage from one side to the other under ground. After
three days the side with sod contained 26 eggs, and the side with-
out sod, 22. Of the 116 eggs laid in all trials, 49 were laid in
the side containing sod and 67 in the side without sod. The
preference, if any, was slight. In breeding these insects in cap-
tivity, the adults are confined in small (four-inch to six-inch)
flower pots or in jelly jars which contain earth without any living
organic matter, and they oviposit very readily, although perhaps
not to the extent attained in a more nearly normal environment.
The infested area in New Haven is a suburban residential district
where the properties have fair-sized lawns, and hence it is impos-
sible to tell from field observations to what extent cultivated land
would be infested in this region.

The egg is small and oval when laid, but it soon swells to a
more nearly spherical shape and increases much in size. Full
size is attained after about two weeks at 24° C. (75° F.) in moist
soil. The duration of the egg stage at the same temperature and
under the same conditions is 17.3 + 0.1 days (53 eggs). Under
out-door conditions of air temperature and in moist soil the dura-
tion of the egg stage for 121 eggs laid between July 14 and August
19 in 1927 was 24.7 = 0.2 days. In 1926, the average was 27.8
=+ 0.6 days for 63 eggs held under similar conditions out-doors
and laid between August 2 and September 2. The soil tempera-
ture in Westville, New Haven, at a depth of six inches fluctuated
during August 1926 and 1927 between the extremes of 61° and

3
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84° F. However, the eggs on which data are given were kept
in bottles full of earth in the insectary at air temperature, and the
mean is much below 75° F. during July, August, and September,
being 71.7° I, 71.3° F., and 62.8° F., respectively, in 1926, and
724° F., 66.9° F., and 65° F., respectively, in 1927 (U. S. Weather
Bureau figures). Moisture seems absolutely essential to the
development of the embryo. Lack of moisture retards develop-
ment, and an exposure to air-dry conditions for the first ten days
is fatal. Submergence in water also retards development, but
eggs can survive at least seven. days’ submergence immediately
after being laid. _ 3

Just before hatching, the brown tips of the mandibles are visible
through the egg shell. Some of the brown setae are also visible
through the shell, but the body of the larva is white on hatching.
The egg-bursters on the metathorax (Fig. 50) aid the hatching
process by pressing against the shell from the inside. These do
not act as knives, for the shell breaks in what might be called a
frontal plane, but simply furnish points for the application of
pressure. The function of these and their morphology are very
well described by Rittershaus (1925 and 1927). They are cast
off at the first molt. The first newly-hatched larvae were found
in the field on August 12, 1926, July 29, 1927, and July 17, 1928.
First instar larvae occur during the remainder of the summer
and fall and a certain per cent. hibernate.

As soon as they break from the egg shell, the young larvae
move up to a point near the surface of the soil to feed on the
grass roots and dead organic matter found there. This move-
ment may be affected somewhat by the amount of organic matter
in the soil, for if organic matter is plentiful, the larvae tend to
migrate less. In normal sandy loam occurring just under the
sod as found in New Haven, this tendency to mové up is quite
manifest. If eggs are placed at the bottom of tubes filled with
soil, the larvae move up after hatching, but if the eggs are placed
at the top of the tube (one centimeter below the surface of the
soil) the larvae stay there. Moisture may possibly be an im-
portant factor in the movement of the larvae, for a very dry soil
is fatal to them, and excess dryness of the top layers might cause
them to go down or remain down more deeply.

Although under normal conditions the young larvae apparently
feed on both grass roots and dead organic matter, they can main-
tain themselves and develop on the latter alone. It is not inferred
that the dead organic matter is a sterile medium, for bacteria and
fungi are present and may be a very important factor in the
nutrition of the larvae.

They will live and grow on soil containing much decayed sod,
but in this case the rate of development is not so rapid as when
the food supply consists of normal growing turf nor do the larvae
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grow to normal size. Aside from direct laboratory experimenta-
tion to determine this point, good evidence is given by the migra-
tion experiments that development is much more rapid in sod
than in sandy loam. Of the 200 first instar larvae placed in the
frame containing sod, 141 survived, 84 being in the second instar
and 57 being in the first after 21-23 days. Of the 200 placed in
the frame without sod, 95 survived, 35 being in the second instar
and 60 in the first. These 400 larvae were all from miscellaneous
insectary-reared material and were not selected for age. e
average larval age was the same, as the lot was mixed. In the
migration experiment with the small frame, 28 larvae survived
in the frame without sod, and only eight of these had reached the
second instar after 28-29 days. In the frame with sod, 36 larvae
survived and 27 had reached the second instar. It is interesting
to note that first instar larvae in the summer feeding season can
survive a fairly long period of time and develop somewhat in
soil no richer in organic matter than garden sandy loam. !
The young larvae mugrate laterally to some extent, .depepdm.g
much on the nature of the soil. If sod is present, migration is
less than when the soil contains no sod. Figure 52 shows the
distribution of larvae when living sod is present or absent. The
frames used were two feet square inside, six inches deep, and
with 20-mesh copper screen on the bottom. Each frame was
filled to within one inch of the top and set in the ground out-doors.
One frame contained sandy loam with no sod, and the other con-
tained in the center a circular piece of sod one foot in diameter.
The larvae (first instar) were placed with a little earth in a jelly
jar having a two and a half-inch mouth, and this was inverted
over the exact center of the frame and the larvae allowed to dig
in. After 21 to 23 days (August 16 to September 6 to 8) the soil
was removed in concentric rings one inch in thickness beginning
at the periphery. All larvae found beyond twelve inches from
the center were in the corners, and all larvae found in the first
four inches from the center are given in one total. Two hundred
larvae were placed in each frame. The method of handling ac-
counts for much of the mortality, and the figures represent the
survivors. In the frame with no sod, 95 larvae survived, and in
the frame with sod, 141 larvae survived. In this latter frame 111
(79 per cent) of the larvae were within six inches of the center,
(that is, in the sod itself) and only ten (seven per cent) were
more than ten inches from the center, whereas in the frame con-
taining no sod, 11 (11.6 per cent) were within six inches of the
center, and 40 (41.9 per cent) were more than ten inches from
the center. The presence of living sod very apparently influences
migration in the soil, and this is substantiated by similar tests made
with third instar larvae as given on page 637 and in Figure 53.
In two similar frames one foot square inside and filled three
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inches deep, one frame containing no sod and one being entirely
turf, the distribution of the larvae show a similar tendency. One
hundred larvae were placed in each frame on August 17, 1927,
and an examination was made as before on September 14 and 15.
Of the 28 survivors in the frame with no sod, 20 (71 per cent)
were over five inches from the center, and in the frame with sod
20 (55 per cent) of the 36 survivors were over five inches from
the center. The low survival rate in these last frames was prob-
ably due to the method of handling and to drying out.” If con-
centrated in a small space, the larvae bite each other with fre-
quently fatal results from infection.

0 | AT T A SO R e e R e
distance from center

F16. 52. Migration of first instar larvae in frame. a. 95 larvae in frame
with no living grass. b. 141 larvae in frame containing living turf.

The length of each instar has not been satisfactorily determined

owing to the difficulty of obtaining normal growing conditions in-

the laboratory where the larvae can be observed. Twenty-three
larvae in 1927 (August 8 to November 2) under normal outdoor
temperature conditions averaged 35.1 == .7 days for the duration
of the first instar. When held at a temperature of 23°—25°C., the
first instar is completed in less than 30 days. In both cases larvae
were kept in living sod. Under the same conditions larvae fed on
soil rich in dead organic matter (decayed sod) take about one-
third again as long (about 40 days). The second instar appar-
ently takes about as long as the first, and the majority of larvae
hibernate in the third instar. The first week in September the
second instar larvae become common and injury to lawns becomes
noticeable at this time. By the last of September most of the
larvae are in the third instar. The second and third instars feed

: 7o§
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as does the first, and it is the activity of these later stages which
injures the grass so severely (Plate XX). In 1928, the first injury
to grass was noted August 17, the larvae being then in the second
instar, and by September 15 the injury to lawns was very severe.
The roots are cut off close to the crown, and in heavy infestations
the dead grass can be rolled off the surface of the soil with ease.
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Fic. 53. Migration of third instar larvae in frame. a;, 84 larvae;
2, 71 larvae; as 91 larvae—all in frame with no living grass. by, 60
12rvae; bz, 80 larvae—all in frame containing living turf.

~ The larvae are found in the characteristic position just below the

surface of the soil. The third instar shows more lateral migration
in the absence of grass roots than when in sod, as curves in Figure
53 indicate. Omne hundred larvae were used in each trial and the
figures represent the survivors. The larvae remained in the frames
as follows: a,, Sept. 21-24; a., Sept. 23-28; as, Sept. 28-30; by,
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Sept. 21-28; by, Sept. 29-30. The procedure was the same as
with larvae of the first instar (page 635). The difference is not so
great as with the larvae of the first instar, but the time was much
shorter in every case. Lot a, had a higher per cent within the
first four inches of the center than by, but the larvae were in the
frame in the former case three days’as against seven days in
the latter, and even with this greater length of time the dispersion
beyond four inches shows a greater migration when no grass roots
are present. The tendency to move farther laterally in' the ab-
sence of grass may be a factor of some importance in controlling
the larvae when arsenate is used in the soil. Although a search
for food may be the primary cause of this migration, variations
in the temperature and in the moisture content of the soil may
have some effect. Grass cover on soil alters both temperature and
moisture content when compared with a denuded area.

About the middle of October the larvae begin to move more
deeply into the soil to hibernate, and by the time the ground freezes
they are well below the surface. Hibernation occurs at a depth of
from ten to fifteen inches usually, although the character of the
soil seems to be a factor which influences this to a certain extent.
In lighter and more easily penetrated soils the tendency is to go
more deeply. Most of the larvae are in the third instar when hiber-
nation occurs, but some are in the second and first instars. Figure
54 shows graphically the percentage of different stages found in
the field as given in Table 6. In Figure 55 is shown the rate of

TABLE 6—SEASONAL OCCURRENCE OF EGGS, LARVAE AND PUPAE

1st 2nd 3rd.
April 21-30 Eggs instar instar instar Prepupae Pupae Total
4-25-28 ... ... 0 1 36 242 0 0 279
4-26-26 ... ... 0 5 0 49 0 0 54
4-26-28. .. ... 0 0 0 34 0 0 34
4-29-27 ... ... 0 0 7 20 0 0 27
0 6 2% 43 119, 345 87% 0 0 394
May 1-10
5-2-27. . ..... 0 0 8 v 0 0 15
5-4-27. .. ..., 0 (6] 4 55 0 0 59
0 0 12 16% 62 849, 0 0 74
May 11-20 .
5-11-28...... 0 0 14 93 0 0 107
5-12-27 0 0 4 0 0 0 4
5-17-28 ... ... 0 0 0 33 0 0 33
0 0 18 13% 126 879, 0, 0 144
May 21-30
5-24-28. .. ... 0 0 3 6% 45 94% 0 0 48
May 31-June 9
6-4-28....... 0 2 3% 13 229 40 70% + 3 5% 0 58
June 10-19
6-7-28....... 0 0 1 11 11 0 23
6-13-28 0 0 19 13 13 4 49
6-15-28 ... ... 0 0 2 9 37 6 54
6-16-28...... 0 0 3 11 12 4 30
6-17-26 0 0 0 3 31 52 86
6-18-26...... 0 0 0 8 2 7 4=
6-18-28...... 0 0 5 5 5 25 40
0 0 30 10% 60 20% 111 379 98 33% 299
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TABLE 6—SEASONAL OCCURRENCE OF EGGS, LARVAE AND PUPAE

—Continued
1st 2nd 3d
Eggs instar instar instar Prepupae  Pupae Total
June 20-29
6-25-26...... 0 0 0 20 12 8 40
6-25-28 0 0 10 9 0 8 27
6-26-28...... 0 0 2 3 3 35 43
6-27-28...... 0 0 6 11 2 27 46
6-29-26. .. ... 0 0 0 9 19 33
0 0 18 10% 48 259%, 26 149, 97 519, 189
June 30-July 9
6-30-26 0 0 0 11 4 15 30
7-2-28. . 0 0 0 1 1 0 2
7-3-28 2 0 1 3 0 12 18
T=5=280 ) w i s s 60 0 0 4 0 3 67
62 53% 0 ¥ 1% 19 16% 5 49 30 269% 117
July 10-19
7-12-28. . .... 45 0 0 2 0 0 47
7-17-28 ... ... 263 40 0 3 0 0 306
=19-26 00070 12 0 4 il 1 0 18
320 86% 40 119 4 1% 6 2% 1 0 371
July 20-29
7-20-28. .. ... 11 4 10 0 1 0 26
7-26-28...... 19 211 0 3 0 0 23
30 12% 215 839, 10 4% 3 1% 1 0 259
July 30-Aug. 8
7-30-26...... 50 1 0 3 2 0 56
7-30-28...... 0 92 0 6 0 0 98
7-31-26. .. ... 15 0 0 0 2 17
8-2-28....... 165 0 2 0 0 167
8-4-26....... 10 0 1 0 11 12
8-6-28....... 2 0 0 0 0 0 2
77.22% 258 73% 0 12 3% 2V 1% 3 1% 352
Aug. 9-18
8-15-28. .. ... 5 120 118 9 0 0 252
8-16-28...... 0 32 3 5 0 1 41
8-17-28...... 0 42 86 ° 13 1 0 142
5 1% 194 45% 207 48% 27 6% 1 1 435
Aug. 19-29
8-20-28. .. ... 0 22 11% 168 839% 13 6% 0 0 203
Aug. 29-Sept. 7
B0-28 . .. .. 2 3% 53 83% 8 12% 1" 2% 0 64
Sept. 8-17
9-8-28 0 6 76 1 0 0 83
9-9-27 ... ... 0 0 163 51 0 0 214
9-10-27. . .... 0 25 2 0 0 0 27
9-11-28...... 0 16 141 37 2 (08 196
9-12-27 0 14 137 38 0 0 189
9-14-27 . .. ... 1 0 il 0 0 0 2
9-15-27, . .... 1 2 0 0 0 0 3
9-16-27 0 1 16 3 0 0 20
9-17-27 . . ... 15 15 19 6 0 0 41
9-17-28. .. ... 0 0 30 135 0 0 165
3 79 8%, 585162% 271 29% 2 0 940
Sept. 18-27
9-19-27 ... ... 0 17 88 67 0 0 172
9-20-27 0 9 46 93 0 0 148
9-21-27 ... ... 0 0 0 73 0 0 73
9-22-27 0 25 53 281 0 0 359
9-28-27 ... ... 0 13 100 87 0 0 200
9-24-27 . . . ... 0 2 96 95 0 0 193
9-26-27...... 0 43 118 247 0 0 408
9-27-26 0 iL 4 1 0 0
(1] 110 7% 505 32% 944 619, 0 0 1559
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TABLE 6—SEASONAL OCCURRENCE OF EcGs, LARVAE AND PUPAE

—Concluded
st 2nd 3rd
2gs instar instar inst: P

S Oct 7 g a nstar repupae  Pupae Total
9-28-28 . 0 1 9 70~ 0 0 80
9-29-26 0 0 0 72 0 0 72
10-1-26 0 0 15 s 4 0 0 19
10-2-28 0 4 40 139 3 0 86
10-4-26 . 0 i) 7 27 0 0 35
10-5-26. . . 0 0 3 6 0 0 9

0 6 1% 7418% 31880% 3 1% 0 401
Oct. 8-17 a
10-8-26...... : 0 2 14 16 0 0 32
10-8-28. ..... 0 0 > 46 0 0 49
10-9-28...... 0 25 16 132 0 0 149

0 3 1% 33 14% 194 849 0 0 230
Oct. 18-27
10-18-28.. ... 0 1 94 0 0 97
10-20-27. .. .. 0 11 22 219 0 0 252
10-21-27. .. .. 0 0 15 199 0 0 214
10-22-27. . ... 0 0 0 38 0 0 38
10-24-27 . . . .. 0 17 37 45 0 0 99
10-25-27 0 11 43 176 0 0 230
10-26-27 . .. .. 0 10 36 204 0 0 250
10-27-27. . ... 0 5 15 87 0 () 107

0 56 4% 169 13% 1062 83% 0 0 1287
Oct., 28-Nov 6
10-28-27 0 2 21 87 0 0 110
10-29727 ..... 0 0 13 74 0 0 87
10-31-27 . ., .. 0 0 74 39 0 0 46
11-1-27 0 0 4 44 0 0 48

0 2. 1% 45 159, 244 849% 0 0 : 291
Nov. 7-16
11-7-27 .. . ... 0 2 4 66 0 0. 72
11-10-27 . 0 0 4 67 0 0 71
11-15-27 . 0 4 110 206 0 0 320

0 6 19 118 249, 339 739 0 0 463
Nov. 17-26
Novy. 27-Dec. 6 5
11-30-27 ... .. 0 5 2% 98 33% 194 65% 0 0 297
Dec. 7-16 : ;
12-14-27 . . ... 0 0 18 249, 58 76% 0 0 76

descent into the soil according to Table 7. During the month of
October, 1927, the soil temperature in Westville, New Haven, at
a depth of three inches fluctuated betwen 78° F. and 39° F, and
in November between 58° and 31°, and the descent in the soil
occurs in these two months. This movement down into the soil
1s not necessary for survival of the low temperatures, although
it always occurs as winter approaches. In October of 1926, 24
larvae were buried at each of the depths given in Table 8 and
allowed to remain until April 1, 1927. The larvae were placed
in salve tins 234 inches in diameter and 15§ inches deep, two
larvae in each tin, and the tins filled with earth. In the cover and
bottom of each tin a one-inch hole was cut and copper screen
soldered over the openings. The depth was measured from the
surface of the soil to the center of the container. Twenty-four
larvae were placed at each depth. The differences in survival at
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TABLE 7—DEPTH OF LARVAE IN SOIL
(Including prepupae)

0-3" 36" 69" 9-12*  12-15"  Totai
i1 21-30
e 237 31 8 3 0 219
49626, .. 11 17 15 11 0 54
42628, ... 33 1. 0 0 0 4
aonny i 9 13 3 2 0 2
Lagor. LIl 117 17 22 51 0
107 68% 79 13% 48 8% 67 11% 0 601
50 23 9 4 0 86
62 14 17 7 0 100
112 609 37 20% 26 14% 11 6% 0 186
11-20
L 95 5 4 3 0 107
5-17-28. . .00t 28 2 2 1 0
123 889, 7 5% 6 4% 4 3% O 140
21-30 i
o el 41859  510% 2 4% O 0 48
31-June 9
MG 2 47 589 23 28% 911% .2 2% O 81
10-19 ,
e 30 9 7 2 0 4
e 21 20 0 0 0 i
6.16-25 . 15 8 3 0 - %
6-17-26 . 3 18 1 0 0 22
6-18-26 . . . 3 11 3 0 0
72 479, 66 439% 14 10% 2 1% O 154
20-29
i 17 2 0 0 0 19
6-26-28. . . ... 5 1 1 1 0 8
6-27-28. . . .10 14 4 1 0 0 19
6-20.96. . ... .s 11 6 0 0
47 759 13 219% 2 3% it o R0 63
-July 9
e 7 3 1 0 0 1
S 2 0 0 0 0 2
75898 L i 1 0 0 0 0 s
PEbail 2 0 0 0
1589 316% 1 5% O 0 19
Iy 10-19 >
T 2 0 0 0 0 2
7-17-28. 0 21 8 14 0 0 3
TEOioG R AL 4 0 2 0
27 539, 8 16% 1631% = O 0 51
July 20-29 5 i 4
2028 .. ... 10 2 3
TEeas 82 98 28 6 0 214
02 409, 100 44% 31 14% 6 3% 0 220
Iy 30-Aug. 8
s 1 et s 0 0 .
7-81228 1o 71 18 9 0 0 5
(g ! 158 5 0 0 0 167
S ET R 0 2 0 0 0 2
230 849, 35 13% 10 4% O 0 275
s 0l 230 10 L 9 9 247
T SRRE 11 21 7 3 0 142
387 90% 31 7% 8 B e e 429

2%
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TABLE 7—DEPTH 0F LARVAE IN So1L

(Including prepupae)— Concluded
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TABLE 8—SURVIVAL OF LARVAE OVER WINTER

th Recovered - Per cent
D(?rrx).) alive living
3 20 83
6 18 75
9 Fha i 88
12 19 79
15 17 (i
s ek Nov. Dec.
Jan Peb. M Apr Ty e, LI g JERLE il 00 A oo
20 2 % 7 i
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P\ 7
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g 1Y &
¥ N ¥ o
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. tages of‘ larvae (including prepupae) found at different
T B, oo T the soil in 1926, 1027 and 1928.

different depths cannot be considered significant with one experi-
ment on a fgw animals, but it is quite apparent that the larvae i
survive the winter in this locality with no great difficulty. If any
larvae should attempt to hibernate within less than three inches of

f T T e T L T g e g e e A A il o mal Rl A Dase b ol L & el ot 0 g Lt A e e i A
P TN S oy W —— — A <ol 4 o e v - o

0-3” st o 0 i 0 0 0 0 0 0
‘2d 2 0 0 il 1 0 10 0 2
3d A28 11 1 0 O 220 28 39
3-6" 1st 0 1 0 1 0 0 0 0
2d 6 3 5 5 5 26 0 0
3d 10 33 47 12 14 14 % o
6-9” 1st 0 0 0 0 0 0 0 0
2d 1 0 2 2 2 0 0 i
3d 3 12 7 14 10 i 2 1
9-12" st 0 0 0 0 0 0 0 0
) 2d 0 1 2 3 6 0 0 0
3d 3 3 il 13 15 0 1 0
12-15" "\ 1st 0 0 0 0 0 0 0 0
3 2d 0 0 1 0 5 0 0 0
3d 0 0 1 4 19 0 0 0

Total No. ;
- of Larvae 63 46 65 82 55 il G S 33 48
Diggings 1 1 1 1 1 1 4 1 1
Per Digging 63 46 65 82 55 76.17:69:5 111133 48
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the surface, the mortality might be greater. A certain mortality
is to be expected as a result of handling. The winter mortality
under normal field conditions is negligible so far as our digging
records indicate.

TABLE 9—SURVIVAL OF LARVAE OVER WINTER
Instar Oct. 5 Oct. 831 Nov. 7 Nov. 15 Nov. 30 Dec. 14 Apr. 25 May 17 May 24

In Table 9 are given the results of the examination of a small
infested area during the fall of 1927 and spring of 1928. The
diggings were made very close together, a few inches separating
them, and hence any lateral migration in the spring would dis-
perse larvae into previously examined areas from which the
larvae had been removed. This would thin the remaining infesta-
tion, which probably accounts for the drop in May. According
to information received from the Japanese Beetle Laboratory of
the Federal Bureau of Entomology there is a high mortality of
the larvae of Popillia japonica in May, assigned by investigators
to pathogenic bacteria, fungi, and other natural causes. This may
also explain the decrease in the number of larvae of Anomals
orientalis at this time. April 25 there were as many larvae per
unit area as were present the previous November and December.
There was no great apparent winter mortality under the condi-
tions described.

With the advent of warm weather in the spring, the larvae come
up close to the surface to feed, usually the latter part of April.
Here they remain until the first part of June, when they go down
a few inches to pupate. In the spring the grass is more vigorous
than in the autumn, and the larvae feed less extensively, so the
injury to the grass is less evident. A few larvae do no feeding
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whatsoever in the spring, and many can go through pupation
without living grass roots for food, the dead organic matter in
the soil being sufficient. Many of the second and first instar larvae
coming from hibernation apparently do not pupate but go through
the season as larvae and hibernate in the third instar the following
winter. This seems to be the case with the majority of these im-
mature larvae, and many have been carried through two seasons
in the insectory. These represent but a small per cent of the total
however, and most of the individuals complete development the
first spring and summer after hibernation. (Fig. 54).

The duration of the second and third instars depends much on
environmental conditions. When larvae hatch late in the season
the cool weather may delay development. Under similar condi-
tions the first two instars take about the same length of time—
one month. Under laboratory conditions and at an incubator
temperature of 23° to 25° C. the larvae pass through two instars
of growth in less than two months if kept in grass sod, and the
entire larval period from hatching to pupation takes about 208.5
days (average of nine larvae which varied from 184 to 254 days).

Development depends on the nature of the food supply and on
moisture as well as on temperature. Development takes place in
soil containing decaying organic matter alone, and in the labora-
tory many larvae have been carried through to the prepupal stage
on sod compost, although the duration of larval life was longer
than that of larvae kept in living sod (at the time of writing these
larvae are still in the prepupal stage, 222 days after hatching, the
temperature being 23-25° C.* Lack of moisture is very quickly
fatal and larvae cannot survive under air-dry conditions. ‘When
the soil is moist the first instar will live sometimes two weeks after
hatching without any organic matter. In the laboratory newly
hatched individuals in a few cases survived 11, 13 and 15 days
in moist sand or mixed sand and brickyard clay. Under natural
conditions the larvae could avoid excessive dryness by digging
more deeply into the soil, but as long as the grass is alive they
remain near the surface. In 1928, between May 1 and May 17
at New Haven, the precipitation was only .18 inches, and between
May 12 and May 17 there was no rain whatsoever, yet on this
latter date larvae were found feeding in the upper three inches
of soil. Excessive moisture in the soil has-little or no effect except
possibly in flooded areas. We have no data on the latter condi-
tion, as none of the heavily infested area in New Haven is flooded

at any season. Under artificially created conditions when the soil
in which larvae were hibernating became so mucky that the cavi-
ties in the soil containing larvae were filled and the larvae tightly
packed, death resulted in most cases. This condition could hardly

*Two adults have since been secured ,one 274 and one 254 days after
hatching.
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be maintained in a natural environment, for the larvae were in
metal containers where it was impossible for them to dig deeply
into the soil, and water stood in the containers several weeks. It
appears that as long as the larva can maintain freedom of move-
ment in the soil it can survive.

The optimum conditions for larval development appear to be
those that are attained in an open lawn exposed to the sun with
a good cover of grass and with a fairly rich sandy loam. Any
of the lawn grasses and clovers found in the infested area are eaten
by the larvae. It is quite apparent that adverse conditions may be
largely overcome. Prolonged rain, droughts, and cold weather
have little apparent effect on the survival in this region. If no
organic matter is present, it may be reached by lateral migration
th.rough ‘the 5911, for the newly-hatched larvae can survive davs
without it. Living roots are not absolutely necessary to develop-
ment. The adults do not fly far in this climate and usually oviposit
in an area favorable to development. i

About the first of June the larvae dig into the ground to a
depth of three to nine inches and undergo a prepupal quiescent

- stage. The intestine is emptied of its contents and the larva is

yellowish-white in color. The abdomen is bent ventrally on itself

- n a very characteristic position (see Plate XIX), and the legs

are folded up at the coxa-trochanter joint. Power of locomotion

- 1s lost, and the only movement is flexing and reflexing of the ab-

domen. By this movement a hollow space is formed in the soil
and in this space pupation occurs. The prepupal period varies
somewhat and has been calculated as the period between loss of
the power of locomotion and ecdysis. In 1926 this period was
6.9 & .12 days in length (63 prepupae) and in 1927 the same
period was 5.5 + .24 days in length (20 prepupae). These ob-
servations in 1926 were made between June 19 and July 21, and
n 1927 between July 9 and July 25. In the laboratory at 24° C.
seven individuals had a prepupal stage varying from thirteen to
six days and averaging 8.3 days. The depth to which the larvae
will dig depends much on the nature of the soil. In the field most
of the prepupae are found between three and nine inches below the
surface, but they occur at a depth of 12 inches, and in tiles used
for rearing, where the soil was relatively loose and easily pene-
trated, they went down 15 inches. When ready to pupate the
larva splits the integument along the entire epicranial suture, the
mid-dorsal line of the thorax, and the mid-dorsal line of abéom~
inal segments 1-3.

Pupation occurs the last of June and the first of July in
the majority of cases. In 1926 the first pupae were found
in the field June 17, in 1927, June 15, and in 1928 June
13, and the last pupae were found in 1927 on August 19 and in
1928 on August 16. The pupal stage lasts about two weeks,
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40 individuals having an average of 14.8 == .75 days in 1926 (ob-
servations made between June 28 and July 25) and in 1927 14
individuals averaged 13.7 == .12 days (observations made be-
tween July 14 and August 8). These are insectary records. In

the laboratory at 24° C. seven individuals varied from 11 to 13 °

days and averaged 11.7 days. During the last two weeks in June
the temperature of the soil in Westville, New Haven, fluctuated
between 56° F. and 82° F. at six inches depth in 1926 and 1927.
The pupa remains within the cast larval skin. Plate XIX shows
the characteristic position.

As given here, the total life cycle occupies one year, and for
most individuals this is true. Figure 54 gives the percentages of
different stages (except the imago) found during the year in New
Haven. This figure is drawn from Table 6, which gives the
results of a large number of diggings made during 1926, 1927,
and 1928. Figure 55 shows the depth at which the larvae are
found during the year according to Table 7. If the average adult
life prior to oviposition be considered four days (this represents
the average time from emergence from the pupal stage to the mid-
dle of the period of oviposition), then the following table shows
the duration of different stages for 1926 and 1927. These figures
are for individuals reared in the insectary under conditions as
close as possible to normal.

TABLE 10—LENGTH OF DIFFERENT STAGES AT NEW HAVEN.

1926 1927
Adult (to oviposition).. 4 days 4 days
IR S i) 700 S SR
Larva (by difference).. 311.5 SlNL. =i
Preptipas it Aot 6.9 % (ST
12D S S RS LT 8 13761

A small percentage of larvae hibernate in the first and second
instars, and some of these apparently have a two-year life cycle.
In the insectary we carried these through two years, and our ob-
servations indicate that this is the case in the field. This exten-
sion of the life cycle may be due to a relatively poor food supply,
to low temperatures at a critical stage of .development, to internal
factors, or to a combination of these. A small percentage of larvae
do very little, if any, spring feeding, and these are probably the
two-year individuals. An examination of Figure 54 shows the
peak of prepupal abundance between June 9 and June 19, of pupal
between June 19 and 29, of eggs between July 9 and 19, of first
instar larvae between July 19 and August 8, of larvae of the second
instar between August 18 and September 7. It also shows that
one to two per cent of the hibernating larvae are in the first instar
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and about twenty per cent in the second instar. Figure 55 gives
the depth at which larvae are found during the year. The drop
in per cent found in the upper three inches of soil in June is due to
the prepupal stage and in July to the hatching of larvae from eggs
and their being discovered before they came to the upper layer of
soil. © Al comparison with Figure 54 makes this clear, as well as
other facts in the life cycle. Figure 55 also shows the ascent and
descent in the soil in the spring and fall. In making these charts
the data for all three years have been combined, but the variations
due to seasonal differences in these years have been largely elim-
inated by using the totals of ten-day periods in computing the
peglcentages. All the necessary information may be found in the
tables.

CONTROL

NATURAL FACTORS

There is at present in New Haven to the best of our knowledge,
no one natural factor or group of such factors which will keep the
numbers of this insect down to a harmless level. The effect of
climate on the increase and spread of this insect is a matter on
which little information is available. The low winter temperatures
have no great effect. Hibernation occurs in the larval stages and
the larvae go down into the soil to a depth of 10 to 15 inches.
As has been previously noted (page 640) they can survive the
winter even if as near the surface as three inches. The effect of
natural environmental factors has been further discussed on pages
640 to 647 of this bulletin.

Starlings are very frequently seen feeding on larvae in heavily
infested areas, but even where this feeding has been extensive,
there are enough live larvae left in the soil to injure the grass.

The Federal Bureau of Entomology is at present introducing
parasites of the Japanese and Asiatic beetles, and a lot of 290
Tiphia popilliavora, a wasp native to Japan, was released in West-
ville, September 6, 1928, by Mr. J. L. King of the Bureau. This
wasp is known to parasitize the larvae of 4. orientalis, but it is too
early to state whether or not the parasite will establish itself here.
In the Hawaiian Islands the beetle has been eliminated as an eco-
nomic pest by the introduction of another wasp, Scolia manilae, but
attempts to establish this in the United States have failed. It ap-
parently cannot withstand the climate, for its native home is the
Philippine Islands, and it is not active at normal summer tempera-
tures in Connecticut according to information received from Mr.
Loren B. Smith, of the Japanese Beetle Laboratory at Moores-
town, New Jersey.

A small percentage of larvae are destroyed in Hawaii by bac-
terial and fungous (Metarrhizium) diseases, but not enough to be
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of any economic importance. We have never observed any marked
mortality due to these causes in Connecticut.

INsECcTICIDES

The entomologists of the Hawaiian Sugar Planters’ Experiment

Station tried to protect sugar-cane from the attacks of the larvae

of this insect by means of various -insecticides. The injection of
cyanide of potassium solution, seven ounces in one quart of water,
by the Mamelle process was not successful (Muir, 1912 and Swe-
zey, 1913) ;' 20 cc. per stool of cane gave only 4.25 per cent kill
of grubs. Gasoline injected at the rate of 20 cc. on four sides of
a hill killed only 20 per cent of the larvae. Carbon disulfide in-
jected at the rate of 10 cc. every ten inches in the row gave 95
per cent kill but was considered too expensive and possibly danger-
ous to the plants. After the success which accompanied the estab-
lishment of Scolie manilae, further control experiments were
abandoned. ,
In Connecticut Zappe and Garman (1924) tried calcium cyan-
ide, sodium cyanide, kerosene emulsion, bichloride of mercury,
and carbon disulfide emulsion against the larvae. The cyanides
killed the grubs but proved toxic to grass at a strength necessary
to insure a heavy mortality of larvae, and kerosene emulsion and
bichloride of mercury were considered of no value. Carbon di-
sulfide emulsion proved successful. In 1926, Britton and Zappe
reported further unsuccessful trials with calcium cyanide. There
is no question of the ability of this poison to kill the larvae, but
it cannot be safely applied to lawns. In 1926, Johnson, using

methods of treatment with carbon disulfide emulsion developed at -

the Japanese beetle laboratory at Riverton, N. J., treated 43.5
acres of lawns in New Haven with an emulsion containing 70 per
cent of CS, diluted 200 times with water. He secured a high
mortality of larvae, up to 98 per cent in some cases, and did not
injure the turf (Johnson 1927). It was found, however, that the
use of carbon disulfide emulsion effected but a temporary relief,
and that the following season the lawns became reinfested.* This
treatment would have to be applied every year to be effective, and
some skill is required to avoid injuring the grass. Leach and his
collaborators at Riverton developed a means of treating turf with
lead arsenate and thereby insuring it against damage by Japanese
bettle larvae for some period of time. This method is well described
by Leach and Lipp (1927) and by Leach (1928). Arsenate of lead
is added to the top layer of soil and the larvae in this layer, eating

*The lawns were treated in the spring and fall of 1926 and in the
spring of 1927, and at the present time, fall of 1928, the population of
larvae in the treated area, as indicated by the appearance of the lawns,
is approximately the same as before treatment, although the infestation
is more widely spread.

ASIATIC BEETLE IN CONNECTICUT 651

the arsenate, are thereby poisoned. A few lawns in New Haven
were so treated, the acid lead arsenate being applied at the rate of
three pounds to 100 square feet of surface and then worked into
the upper two inches of soil with a hand rake. The ground was
then seeded with one of the bent grasses, and a good turf resulted.
The soil so treated has maintained a good turf for two years with-
out further poisoning, and in New Jersey some of the plots treated
by Leach in this manner have remained free of injury eight years.

According to the latest recommendations for grub-proofing golf
greens with lead arsenate, the use of so much poison is not neces-
sary against the Japanese beetle, and since the Asiatic beetle is
closely related and of similar habits, less poison may possibly be
effective against it in lawns. For newly constructed greens Leach

TABLE 11—EFFECT OF LEAD ARSENATE ON LARVAE

FIrRST INSTAR SECOND INSTAR
Lead Absolute Relative* Absolute Relative
Arsenate No. of Survival Survival No. of Survival Survival

Larvae 10-11 days 10-11 days Larvae 12-16 days 12-16 days
1 g. per liter 60 14=239, 489, 40 20=50% 77%

1i5ig: 4 60 8=139% 27% 40 14=35% 549
i s 60 15=25% 52% 40 12=309% 46%
200g. “ ¢ 60 8=13% 27% 40 8=20% 31%
995 « . 60 7=12% 24% 40 14=35% 549
250 g ¢« 1« 60 1=29% 3% 40 6=15% 23%
300,54\ " 60 3=5% " 10% 40 7=18% 21%
None 60 20=48% 1009 40 26=65% 100%

(1928) recommends five pounds of lead arsenate to 1000 square
feet of surface worked into the soil to a depth of % inch. It is -
necessary to add lead arsenate to future top dressings of soil.
However, pot experiments with a limited number of larvae with
poisoned soil indicate that 2.5 grams of lead arsenate per liter of
soil is the minimum effective amount for the "Asiatic beetle, and
this is equivalent to 2.6 pounds per 100 square feet mixed into the
top 2 inches. These experiments also show that the larvae of the
first instar are more susceptible to this poison than are older larvae.
The results of these pot experiments are given in Table 11.
Flower pots having a diameter of six inches across the top were
used, and ten larvae were placed in each pot. One control was
kept for each lot, the soil not being poisoned. The mortality in
this control was possibly due to handling and change of environ-

*The relative survival has been computed by dividing the number of survivals in each
test by the number of survivals in the controls.
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ment, the larvae being taken from tiles containing growing sod;
whereas, the pots contained no living grass. Each experiment was
kept the same length of time, and the six lots with first instar
larvae and four with second instar larvae were grouped in the
compilation of results. There is little difference between the 2.50
grams per liter of soil and 3.00 grams per liter, but a noticeable
difference between 2.50 grams and 2.25 grams. Another point
worthy of notice is that whereas the larvae of the second instar
were kept in the poisoned soil 12-16 days (the same soil was used
for first and second instar larvae), they underwent a relative mor-
tality of 77% and an absolute mortality of 85% in the 2.50 gram
pots while the larvae of the first instar in the same poisoned soil
suffered a relative mortality of 97% and an absolute mortality of
98%. The same general relations between the instars hold

throughout the series. The relative mortality is figured on the

basis of the survival in the control pots being 100%. The experi-
ments were carried on in August and September, 1927.

This method of adding lead arsenate to the top layer of soil in-
volves the rebuilding of the lawn at the expense of much labor, and
a means of safe-guarding lawns in good condition was desired.
Since the author above quoted has demonstrated the practicability
of top-dressing turf with poisoned soil to protect it against Japan-
ese beetle larvae, it was decided to try this method on the lawns in
New Haven for protection against the Asiatic beetle. Two in-
fested lawns were selected and a strip ten feet wide and thirty
feet long was laid off on each. Each strip was then divided into
three squares of 100 square feet each, the two end squares being
treated and the center square serving as a check. In order not to
mar the appearance of the lawn, it was decided to apply five top
dressings of poisoned soil, each top dressing being one-fifth of
one inch in depth, over a period of one year. This would give
one inch of poisoned top soil applied to the lawn in the course of
the experiment and, since the larvae feed close to the surface,
should indicate the degree of protection afforded by the lead arse-
nate. Top dressings were applied November 10, 1927, and April 18.
June 11, and August 15 in 1928. The last treatment was doubled,
so that the top dressing was actually applied four times. Each
application consisted of the lead arsenate mixed with 2880 cubic
inches of soil except the last which consisted of the poison in
5760 cubic inches; 2880 cubic inches covers 100 square feet one-
fifth of one inch deep. In no case was the appearance of the lawn
marred. Plots were numbered 1, 2, and 3 in the first strip and
4, 5, and 6 in the second. Plot 1 received three ounces of lead
arsenate per application, plot 3 received six ounces, and plots 4
and 6 received nine and 12 ounces respectively. At the close of
the experiment the 100-foot plots had been given a top dressing of
one inch of soil which contained 15, 30, 45, and 60 ounces of lead
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arsenate in the respective cases. The two check plots, numbers 2
and 5, received no treatment whatsoever. In all the treated plots
the turf remained firm and in plots 3, 4, and 6, comparatively free
of larvae. In both check plots the turf was soft, spongy, and well
infested. The grass in plots 1 and 3 remained in good condition,
whereas, much of that in 2 was killed. In plots 4, 5, and 6, the
turf was mainly crab grass Digitaria (Panicum) sangwinalis, an
annual, so that the appearance of the entire lawn was not good
after the first of October. Fertilizer was applied to plots 1, 2 and
3 twice during the summer of 1928, the first time Nitrophoska and
the second time ammonium sulfate. Plots 4, 5, and 6 were not
fertilized.

October 8 and 9, 1928, diggings were made one foot square
and one foot deep in the center of each plot and the number of
larvae found were counted. The results are given in the table
below. The figures in the last column were obtained by making
one digging and, due to the spotted nature of infestations in gen-

TABLE 12—EFFECT OF LEAD ARSENATE APPLIED IN TOP-DRESSING

Larvae found per sq. ft Oct. 8,9, 1928 Larvae per sq. ft.

Plot Total lead arsenate 3d Total prior to

in 4 applications Instar Instar Instar treatment of lawn
1 15 ounces. . . 0 6 7 13)
2 BOMe: i i, 0 3 46 49 | Oct. 11, 1927
3 30 ounces.. .. 0 2 1 3) 24
4 45 ounces.. .. 0 0 2 2
5 NOME &ipl b LS 0 6 32 38 ¢ Oct. 14, 1927
6 60 ounces.. .. 0 0 1 1 36

eral, may not be exact for the entire area used in the experiments.
This also holds true for Tlable 13.

Observations in the infested area indicate that good turf will
withstand an infestation of about 150 larvae per square yard dur-
ing one season if weather and soil conditions are favorable. From
the above results it would appear that two pounds of lead arsenate
to 100 square feet.is an effective amount, but that one pound
may be too little.

An easier method of protecting lawns against injury was tried,
the lead arsenate being applied in water, ten to twelve gallons to
one hundred square feet, and then washed in with an equal amount
of water alone. The requlred amount of p01son was mixed with
water in an iron barrel and the resulting suspension applied slowly
to the turf with a garden watering can. Before the suspension
dried on the soil and grass, an additional ten to twelve gallons of
water was applied in the same manner.” This washed the poison
off the grass and carried it into the ground. It was necessary to
work slowly in order to prevent run-off. Four 100-foot plots were
laid out, the first three in a row and each 10 ft. x 10 ft., the fourth
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on another lawn and 20 ft. x 5 ft. These were numbered 7, 8, 9,
and 10 respectively. Plot 11 was the area in the lawn immediately
surrounding plot 10. On plot 7 two pounds of lead arsenate were
applied, on plot 9, three pounds, and on plot 10 three pounds of
colloidal lead arsenate. Plots 8 and 11 were not treated but were
used for check plots. The owner of the lawn in which plots 10
and 11 were located applied an inch of soil and fertilizer on plot
11, April 26, 1928, and seeded it. “The arsenate was applied to
plots 7 and 9 November 10, 1927, and to plot 10 April 18, 1928.
The experiment was allowed to run until October 8-9, 1928, when
the plots were examined for larvae in the same manner as were
plots 1 to 6 above mentioned. Two ounces of casein-lime were
added to the arsenate applied to plots 7 and 9, but this may not
be necessary in view of laboratory experiments, and it may con-
ceivably be detrimental. Plots 7, 8 and 9 were in the same lawn
as plots 4 to 6 above and the turf was mainly crab grass, so that
after October first none of these plots looked well as far as the
appearance of the grass was concerned, although they could be
easily distinguished from the check plots. The sod in the treated
plots was firm, however, and comparatively free from larvae,
whereas the sod in plot 8, the check plot, was soft, spongy, and
well infested. Plot 10 maintained a fair turf as far as the appear-
ance of the grass was concerned and plot 11 resembled plot 8, be-
ing soft and having very little live grass. Diggings made as pre-
viously October 8 and 9, 1928, gave the following results:

TaABLE 13—EFFECT OF LEAD ARSENATE APPLIED IN WATER.

Larvae found per sq. ft. Oct. 8, 9, 1928 Larvae per sq. ft.
Plot Lead arsenate 1st 2d 3d Total prior to
applied* Instar Instar Instar treatment of lawn
7 21bsstin 0 1 9 10 ;
8 nones s it 1 8 64 73 ¢ Oct. 14, 1927
9 Sibse o 0 0 1 i 36
10 e 0 1 0 1)
(colloidal) J$ ?
11 NONE ok i vt 0 2 36 38

From the above results it seems that two pounds is only fairly
effective when applied in this manner, but three pounds is very
satisfactory. In none of these plots was the grass visibly injured
by the treatment? It should be borne in mind that all the experi-
mental plots, due to previous infestations of larvae, contained
much crab grass, and a fair turf was the best result obtainable
as regards the immediate condition of the lawn. Where the lawn
is already in good condition, it will stay so after treatment.

The method of applying lead arsenate in water was checked by
a laboratory experiment in which a shallow box was divided into

*See page 656 regarding this column.
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four compartments each one foot square and five inches deep.
Each compartment was filled with soil to a depth of three inches
and seeded with red top grass. When the grass was about one
inch in height, the required amount of lead arsenate was mixed
with 500 cc. of water and applied to the one square foot of sur-
face. No additional water was used to wash in the arsenate be-
cause of the danger of flooding and getting an uneven distribution
of poison. In each plot 100 first instar larvae collected in the
field were placed between one and two weeks prior to the applica-
tion of the poison. The larva sere placed in the plots August 1-2,
1928, the lead arsenate was applied August 8-13, and the soil was
sifted and examined for larvae September 18-19, 1928. This
experiment was carried on in the laboratory. Three plots were
treated with arsenate, 7 grams, 14 grams, and 21 grams respec-
tively, and one plot was treated with tap water only, serving as a
check. The results are given in the table below :

TABLE 14—EFrECT OF LEAD ARSENATE APPLIED IN WATER.

Lead Larvae recovered Sept. 18-19 Survival

Arsenate Applied Larvae in 1st 2d 3d  total Absolute Relative

None..: Aug.13 100 Aug.1 o sy vkt 81% 100%
(water)

7 grams Aug. 8 100 Aug.1 1 6 9 16 16 % 20%

14 grams Aug.13 100 Aug. 1 3 0 1 4 49, 5%

21 grams Aug.13 100 Aug. 2 0 I 3 <& 4% 5%

Fourteen grams per square foot is equivalent to 49.4 ounces
per 100 square feet, and this appears to be the minimum effective
dose. All of the grass in these four plots was affected by damp-
ing off, so that the effect of the arsenate on the turf itself could not
be determined. In preparing South German creeping bent sod for
use on terraces no injury to the grass was visible after treating
in the above manner, and at present this appears a safe method.
Other lawns in New Haven have also been so treated without vis-
ible injury. ‘

It is not known how long the lead arsenate will remain in the
soil in effective amounts nor whether or not there will be an ac-
cumulation of lead due to these treatments. The field plots 7, 8, 9,
10, and 11 were sampled April 17, 1928, and the soil analyzed for
arsenic content, the first three inches of soil being used. The
same plots were again sampled in a similar manner October 4,
1928, and again analyzed for arsenic. The determination of the
per cent of arsenic should give an indication of the distribution
of the poison throughout the top three inches of the soil and of
the rate at which the lead arsenate is breaking down and being
removed by water from the surface layer. This determination
might not be a reliable index of the toxicity of the poisoned soil
to the larvae, since this depends somewhat on a number of factors
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concerning which there is little available information, nor would
it indicate the arsenical compound present in the soil. The re-
sults are given below:

TABLE 15—ARSENIC IN SOIL AFTER TREATMENT.

As:05%* As:05% Ph
Plot Lead Arsenate Applied Apr. 27,1928 Oct. 4, 1928  Oct. 4, 1928
7 21bs. + 20z. casein 11-10-27 1” * 0.081% 0.0879, 6.21
lime in water 27 0.008 0.009 6.02
3" 0.005 0.010 6.45
8 mnone—water only, 11-10-27" 1" 0.005 0.000 6.80
check on 7 and 9 2102001 0.005 6.49
y 375 00.000 0.000 6.09
9 3lbs. + 2o0z. casein 11-10-27 1" 0.070 . 0.070 6.31
lime in water, (i adini ot a2 0 0T 0.006 6.29
3" 0.003 0.005 6.08
10 3 lbs. colloidal in  4-18-28 1”7 0.128 0.035 5.40
water** 200001 0.017 5.61
34 107012 0.001 6.00
11 none—check on 10 17 0.005 0.003 5.59
i 20 550001 0.006 5155
L0019 0.000 5.65

The analyses were made on an air-dry basis by the Gutzeit
method, and the soil samples were all taken from plots which
were treated with a suspension of lead arsenate in water. Three
samples were taken from each plot and mixed together to get
the plot sample. In getting the soil sample, a cylinder of soil was
removed and the upper three inches cut into three one-inch slices.
The analyses were made for each of the first three inches of soil.
The colloidal lead arsenate was procured from a New York agent
of the manufacturer and is much more finely ground, although less
bulky, than the commercial acid lead arsenate used in the first two
plots (7 and 9). The collodial form also stays in suspension in
water longer than the other. The reason for the great decrease
in arsenic in the soil poisoned by the colloid form of lead arsenate
may be due to the nature of the soil or of the arsenate. Plots
10 and 11 were in one lawn and plots 7, 8, and 9 in another, and
in the former case the acidity was much greater than in the latter.
The analyses also show less arsenic in the plot treated with three
pounds (9) than in the plot treated with two (7), a matter for
which the explanation cannot be satisfactorily given at present.
The important facts of the analyses are, however, that there was
no appreciable decrease in the arsenic content of the soil in plots
7 and 9 during one season, and that in the acid soils of the kind

*Analysis by Mr. H. J. Fisher of the Chemistry Department.

**This colloidal lead arsenate contains 27.06% As20s, 2.16% water soluble AséOs,
59.96% PbO.
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used in the experiment the addition of lead arsenate caused very
little permanent increase in acidity.

The results of these experiments indicate that if the lawn is to
be treated by lead arsenate suspended in water and applied as in-
dicated, or by mixing the lead arsenate in the top two inches of
soil, then three pounds per 100 square feet of lawn is the most
efficient amount of poison to be used. For top dressing the
lawn with poisoned soil, two-thirds of this amount, or two pounds
per 100 square feet in one inch of top dressing, is best. The suc-
cessful use of less poison in top dressing is probably due to the
greater concentration of poisor. in the top inch of soil where it is
most effective. When applied in water, much of the poison prob-
ably remains on the surface of the soil and is not there available.
No experiments have been carried on wherein the lead arsenate
was mixed with the upper inch or half-inch of soil, but in view of
the results attained by top dressing, it would seem advisable to
reduce the poison to two pounds per 100 square feet and work it
into the top inch when the lawn is being rebuilt. An analysis of
the soil of a lawn treated by mixing the arsenate in the upper two
inches, three pounds to 100 square feet, showed 0.0709% As, Os
in the upper inch, 0.0469% in the second inch, and 0.017% in the
third inch five months after treatment. Granting an equal rela-
tive decrease in arsenic in each of the upper two inches of soil, it
appears that under field conditions the upper inch receives about
three-fifths of the arsenic by this method of treatment. The
mechanical difficulties of mixing arsenate in the soil by this method
preclude an even distribution in both the upper inches. This lends
support to the conclusion that two pounds of lead arsenate mixed
in the upper inch are enough. The larvae feed close to the sur-
':Eac}ei of the soil and no poison is necessary below a depth of one
inch.

Although it may be possible to still further modify this method
according to the recommendations of Leach (1928) given above,
since the experiments in New Haven cover one season only, where-
as the work of the above author covers a number of years, such

. modification is not recommended for the Asiatic bettle at present.

Among other chemicals tried against the larvae were potassium
xanthate, Semesan®, Uspulun*, Uspulun Nu-Green*, and potas-
sium sulfocarbonate. None of these materials proved effective in
the brief experiments carried out, but potassium sulfocarbonate
merits further trials. '

*Semesan and Uspulun contain 30% hydroxymercurichlorophenol
sulfate, and Uspulun Nu-Green contains 159 of the same compound.
The remainder of each of these three materials is inert matter.
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RECOMMENDATIONS FOR CONTROL IN LLAWNS

If the lawn is in good condition and it is desired to protect it
against future attacks by the larvae, arsenate of lead suspended in
water, three pounds to about 12 gallons for each 100 square feet,
should be applied before August 1. Thelawn should be sprinkled

with the suspension slowly and evenly so that it soaks in without

puddling or running off. Before the‘suspension dries on the grass
and soil, an additional 12 gallons of water should be applied in
the same manner to the same area. If the ground slopes or is
uneven so that the suspension-runs off or collects in pools, the
lead arsenate should be mixed with a small amount of very
slightly moist (not wet) earth and spread evenly over the surface.
If it is desired to top-dress the lawn, apply the top dressing at the
rate of six ounces of lead arsenate to each 2,880 cubic inches
(=125 gallons or 1.34 bushels) of top-dressing on each 100
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F16. 56. Larvaein upper three inches of soil and in first and second instars .

square feet. Five applications should be made, and it is advisable
to have an inch of top dressing on by August 1. The interval
between applications depends on the rapidity with which the grass
grows.

In Figure 56 are given the curves showing per cent of larvae
above a depth of three inches in the soil throughout the growing
season and the percentages of larvae in the first and second instars.
These curves are superimposed in order to show the necessity for
treating the lawns by August 1. On August 15, or thereabouts,
90 per cent of the larvae are in the upper three inches of soil ; be-
tween 40 and 44 per cent are in each of the first two instars. This
means that practically all the eggs are hatched and the larvae are
feeding near the surface of the soil at this time. The younger
larvae are much more easily killed than the older larvae, and the
treatment should be applied with this fact in mind. Also it is
quite evident from field observations that the grass is not severely
injured before August 1.

e o Ao
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If the grass has been killed by the larvae, it is advisable to spade
up the lawn in order to get rid of the weeds and insure a good
turf. After spading, smooth the lawn with a rake and apply two
pounds of lead arsenate to each 100 square feet. In order to get
an even distribution of poison the arsenate should be applied by
sifting through a 14-mesh screen, but if a wind is blowing, better
results are obtained by thoroughly mixing it with a small amount
of slightly moist earth (not wet) and spreading the resulting mix-
ture. After spreading evenly, work the material into the ground
to a depth of one inch with an iron rake, smooth over and seed.
Where the infestation of larvae is not too heavy, good control
might be effected by raking over the infested area in the spring,
seeding it, and then, after the grass is growing well, applying lead
arsenate in water in the manner described above. There is, how-
ever, the likelihood that the larvae will kill off this grass before
it gets a good start and that weeds will crowd out the lawn
grasses. One treatment with arsenate of lead should last several
years, although the experiments with the Asiatic beetle have
covered one season only. The soil analyses given on page 656 in-
dicate that the arsenate is removed from the soil very slowly. Any
top-dressings applied to the lawn should contain lead arsenate in
the proportions given.

Carbon disulfide emulsion, containing 70 per cent carbon disul-
fide, diluted 200 times with water and applied at the rate of three
pints of diluted material per square foot of lawn surface will kill
the larvae if they are within two or three inches of the surface
when the lawn is treated. This treatment should be applied the
latter part of August and the soil should not be extremely dry nor
vet full of water. The use of this material has several drawbacks.
Tt is but a temporary treatment at best and its effect is over in a
short time. If care is not used it will severely injure the grass,
and it cannot be stored near fires or hot pipes, being highly explo-
sive. A miscible carbon disulfide is now on the market and is a
very superior product as regards keeping qualities, not being in-
jured by cold weather and long storage. It contains 70 per cent
carbon disulfide and is used as above indicated. The use of car-
bon disulfide is fully described by Leach, Lipp, and Fleming
(1927).

If the lawn slopes so steeply that it is not feasible to seed it,
poisoned turf should be used to replace that injured. The turf may
be poisoned a few weeks prior to the time when it will be used by a
suspension of lead arsenate in water applied as described above.
Cut the poisoned turf into sections and lay it in the lawn in the
usual manner.
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FERTILIZATION AND SEEDING

Fertilizer should be applied after the lawn is treated with arse-
nate, and after the grass is growing well if the lawn has been re-
seeded, as there is danger of injuring the grass if the fertilizer
and arsenate are applied at the same time. A week later should
be sufficient. Any of the usual lawn fertilizers should give good
results, but those high in phosphoric acid should be avoided. In
our experiments we have used both ammonium sulfate and a com-
plete fertilizer. :

The grass mixtures commonly sold in New Haven for seeding
lawns give a good turf on arsenated soils if the soil is fertile. It
is best to seed rather heavily. The germination of the seed may
be retarded by the arsenate but no permanently injurious effect
will result.

TrEATMENT OF NURSERY PLANTS

For the treatment of nursery stock, potted plants, and plants
with soil about the roots it is best to follow the procedure for the
control of the Japanese beetle as given by Leach and his collabora-
tors, Fleming, and Lipp, reterences to which may be found in the
bibliography. ;

SUMMARY

The Asiatic beetle, first described in 1875 from Japan, was dis-
covered in Connecticut in 1920 and has since been found in parts
of New York and New Jersey. The natural spread of this insect
is very slow. ' .

A brief review of natural conditions in New Haven is given.

The genus Anomala belongs to the Ruteline Scarabaeidae, and
the structural characters distinguishing the larva from other re-
lated larvae are described. A brief morphological description is
given of all stages of the insect.

In New Haven the great majority of individuals of this species
go through a complete life cycle in one year, but a few require two
vears for the completion of development. The adults emerge
from the pupal stage late in June and during July and August
and oviposit in the soil at a depth of about six inches. The eggs
hatch in three to four weeks and the young larvae move up close
to the surface of the soil where they feed on grass roots and de-
cayed organic matter. In September and October the lawns in
heavily infested areas are severely injured and the grass in spots
completely killed. Late in October and during November the
larvae descend into the soil to a depth of about one foot to hiber-
nate, most of them being at this time in the third larval instar.
The last of April the larvae come up close to the surface and re-
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sume feeding, and the first of June they go down again to a

depth of about six inches to pupate. After a prepupal period of

about six days they molt and the pupal stage begins. This lasts

about two weeks. S :
There is at present no effective natural control of this insect in

‘New Haven, and reliance must be placed on insecticides. ILead

arsenate and carbon bisulfide have given good control in lawns
where properly applied. The latter is used in the form of an
emulsion containing 70% CS, diluted 200 times with water and
applied at the rate of three pints of diluted material per square
foot of surface. This insecticide is effective for a short time
only, however, and lead arsenate gives a more permanent control.
This may be applied to the surface of the lawn at the rate of two
pounds per 100 square feet of surface and worked into the soil to
a depth of one inch. It may be used in a top-dressing of loam
at the same rate, or it may be applied as a suspension in water at
the rate of three pounds per 100 square feet of surface.
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a. Adults of the Asiatic beetle (Anomala orientalisWaterh.). Enlarged
twice.

b. Spiracle of larva. Greatly enlarged.
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PLATE XIX

a. Prepupa. Enlarged four times. b. Pupa in cell in earth. Nat-

a. Eggs.  Enlarged four times. ural size.

|

c. Pupa in cast larval skin. d. Pupa. Enlarged four times.
Enlarged 2.5 times :

b. First instar larvae. Enlarged c. Third instar larvae. En-
four times. larged twice.




PLATE XX

a. Lawn injured by larvae.

b. Holes in ground made by adults.

BurLLETIN 305 P ApriL, 1928

Counertirnt Anricnltural 1 xperiment Statinn

Newr Haven, Connerticut

TWENTY-EIGHTH REPORT

OF THE

STATE ENTOMOLOGIST

OF

CONNECTICUT
: 1928

W. E. BRITTON, Ph.D.
State Entomologist

The Bulletins of this Station are mailed free to citizens of Connecticut
who apply for them, and to other applicants as far as the editions permit.



DT T L T Ty LA T —

CONNECTICUT AGRICULTURAL EXPERIMENT STATION
OFFICERS AND STAFF

BOARD OF CONTROL

His Excellency, Governor John H. Trumbull, ex-officio President

Elijah Rogers, Vice President. .. .......... ARG RSN Y Southington
George A. Hopson, Secretary . . .......... it T o A Mt. Carmel
Wi L. Slate, Derecior and i Breasurer. 2ol e cu sy 0, New Haven
Jesepby Wi Alsops o wia e il S R AR AR Avon
R C S ehnaider i R s A e e Middletown
Pratcis RAEincokn.fr v i il sy LGS S el e Cheshire

S. McLean Buckingham...... .. ......Watertown

STAFP
E. H. JENkINS, Pu.D., Director Emeritus.

Wwm. L. SLATE, B.Sc., Director and Treasurer.
Miss L. M. BRAUTLECHT, Bookkeeper and Librarian.
G. E. GrRAHAM, In charge of Buildings and Grounds.

Administration. °

E. M. BaiLey, Pu.D., Chemist in Charge.

C. E. SHEPARD,

OweN L. NoLAN,

Harry J. FISHER, A. B. Assistant Chemists.
W. T. MATHIS

Davip C. WALDEN, B.S.

FraNk C. SHELDON, Laboratory Assistant.

V. L. CHURCHILL, Sampling Agent.

Mgrs. A. B. VOSBURGH, Secretary.

Chemistry:
Analytical
Laboratory.

H. B. Vickery, Pu.D., Biochemist in Charge.
GEORGE W. PucHER, Pa.D., Research Assisiant.
Miss HELeN C. CanNoN, B.S., Dietitian.

Biochemical
Laboratory.

Botany. G. P. CrLiNnTON, Sc.D., Botanist in Charge.
E. M. SToDDARD, B.S., Pomologist.
Miss FLORENCE A. M cCormiICK, PH.D., Pathologist.
HaroLp B. BENDER, B.S., Graduate Assistant.
. A. D. McDONNELL, General Assistant.
Mgrs. W. W. KELSEY, Secretary.

W. E. BritTON, PH.D., Entomologist in Charge: State Entomologist

B. H. WALDEN, B.AGR.

M. P. ZarpPE, B.S.

PuiLip GARMAN, PH.D.

RoGer B. FriEnDp, Pu.D. 5

Joun T. AsuworTH, Deputy in Charge of Gipsy Moth Work.

R. C. BorsrorDp, Deputy in Charge of Mosquito Elimination.

J. P. Jounsox, B. S., Deputy in Charge of Asiatic and Japanese
Beetle Quarantines.

Mgrs. GLADYS BrOOKE, B.A., Secretary.

Entomology.

Assistant Entomologists.

Forestry. WaLter O. FiLLEY, Forester in Charge.
H. W. Hicock, M.F., Assistant Forester.
J. E. RiLEY, JR., M.F., In Charge of Blister Rust Conirol.
Miss PAULINE A. MERCHANT, Secretary.

DonNALD F. JoNgs, S.D., Geneticist in Charge.
W. R. SINGLETON, S.M., Assistant Geneticist.
H. R. MUrrAY, B.S., Graduate -Assistant.
Mgrs. R. A. HUNTER, Secretary.

Plant Breeding.

M. F. MorGAN, M.S., Agronomist.

H. G. M. JacoBsoN, M.S., Assistant Agronomist.

HERBERT A. Lunt, Pu.D., Research Assistant in Forest Soils.
DwicHT B. Downs, General Assistant.

Soil Research.

PauL J. ANDERSON, PH.D., Pathologist in Charge.
T. R. SwaNBACK, M.S., A gronomist.
Miss DoroTHY LENARD, Secretary.

Tobacco Sub-station
at Windsor,

Press of The Wilson H. Lee Co., New Haven, Conn.

SR

CONTENTS
PAGE
T tter OF S DTTDER e fasih o ol A s S calohy. Wl ol e s A st iy Foidae 069
Summary, of Office and Tnspection Wierle. i o0l e e U 669
Publications of the Entomological Department, 1928.......... ... 670
Report of Receipts and Expenditures. ... ovicova b vy 671
Department SLaff and Werler o oo il 0 e T s e L 672
Entomological Features of 1928. . ....... s PSR g i e 674
A Tt e dnn e e e I O e S 674
W R s e T e R e S S S e 2 R 677
Bhade andiBorest Pree dnsgets s Ll Ll i e 679
Insects Infesting Ornamental Shrubs and Vines.............. 683
Insects Attacking Flowers and Greenhouse Plants. ... .. ..... 684
Insects Injuring Stored Vegetable Products. . ............... 685
Miscellaneous Insects. . . ... 0. ALl A L R 686
Convention ot Entomological "Wiozkersh . whl i b Hilimeiag i 686
finspection off Nurseries Aol 9285 ¢ 0 Ll Sl il S Ll il e 689
Nursery Firms Receiving Certificates in 1928 . .. .. ... ... ... 694
finspection of Tmported NurseryStocla . .ol y. e e Bl 701
i pection of Apiares i 1928 o e oin e el e 703
Eipsy Moth:Work in Connecticutan 1928 . .0 5 s S i e = 719
ietes oniEruit Insects 10 FI28. . . oo L b LR it el 728
et BTy Injuny bot Bruits s 0wl ot Lot s P 729
SO rien i al  Peaehi Moth ol ol S i in o8 Dl S RIS B 0 LR 731
Corn Borer Clean-Up Operations on the 1927 Infestations
Thteshationarer LOZR st oot LR e in s ol I S S B e 734
Report of Scouting and Quarantine Enforcement for the Japanese
Beetle andiAsiatic Beetle b Lo o e L 737
Japsaecse Beotle I ME a8 L wr il AR et it 737
Reportiof Asigfic Beetle Worle, 1928/ /. 0w nis el 743
The Periodical Cicada or Seventeen-Year Locust in 1928.. ... .. .. 744
Notes on the Nest Building Habits of the Pipe Organ Wasp....... 751
Mosquito Control Work in Connecticut in 1928.......... ... .. .. 753
IMiscellancous Insect Notes: & v i lbd b cv i hih oo s st do e b o 762
Tarch Sawly o S A e S 762
Spruce Epizeuxis Injures Blue Spruce. ... .............. .. .. 762
The Horse Radish Flea Beetle on Cabbage................ .. 762
Say’s Blister Beetle Injuring Peach Trees............ ... .| 762
Wieevill O REdUPITE B R il i e v e oy SRR R 762
Abundance of White Blies .. oo Juesinie s e st e SRR 763
Carrion Flies Killed by Fungus. ... ....ooooviiaiiiin i, 763
Cankerworms in D28 00 L0 (o ol e i e 764
Thrips attacking Cauliflower...........c.ocovviiiii 764
The Common Red Spider... ... ... ooaeoininin i 0. 764
A New Greenhionse Best. . 1 ol s anbhu S SHEENESE it 765
sl R e e AR T L L s 767




AUTHORSHIP

For bibliographical purposes all material in this Report (Bulletin 305)
should be credited to W. E. Britton, unless otherwise indicated.

ILLUSTRATIONS

The illustrations in this Report (Bulletin 305) are from the following
sources: Figs. 57 and 62, prepared from base maps by B. H. Walden; Fig.
63, from Report for 1911, by A. B. Champlain; all other figures by Philip

Garman. The Plates are all from photographs. Plate XXII by W. E .

Britton; Plate XXIII, a., by J. Kimport; Plate XXIV, b, and ¢, from
Japanese Beetle Laboratory, U. S. Dept. of Agriculture; Plates X XXII-
XXXV by R. C. Botsford; Plate XXXVI, a, by Philip Garman; all others
by B. H. Walden.

R I NP W Py e —

'BULLETIN 305
TWENTY-EIGHTH REPORT

OF THE

State Entomologist of Connecticut

To the Director and Board of Control of the Connecticut Agricul-
tural Experiment Station :

I have the honor to transmit herewith my twenty-eighth report
as State Entomologist of Connecticut. Two important projects
just completed are not included because the results of each investi-
gation will be published as a separate bulletin. The official in-

spection and control operations prescribed by statute are given in

some detail, and other research work conducted by members of
the Department staff is included in this report.

Respectfully submitted,

W. E. B‘RITTON,
State and Station Entomologist.

SUMMARY OF OFFICE AND INSPECTION WORK

308 samples of insects received for identification.
245 nursertes inspected. .
243 regular certificates granted.
141 duplicate certificates to be filed in other states.
2 special raspberry certificates granted.
104 nursery dealer’s permits issued.
261 shipper’s permits issued to nurserymen in other states.
237 parcels of nursery stock inspected and certified.
151 bales of mountain laurel and other decorative material inspected and
certified for shipment.
45,500 narcissus bulbs inspected and certified.
475 shipments of seed corn inspected and certified.

14,287 certificates on nursery and floral stock dand 5,204 certificates on farm
products issued for shipments from the Japanese beetle quaran-
tined area.

4,863 certificates issued covering soil and plants from the Asiatic beetle
quarantined area. >
43 orchards and gardens examined.
26 shipments, containing 277 cases, 2,680,700 plants imported nursery
stock inspected.
15 shipments, or 58 per cent found infested with insects.
852 apiaries, containing 8,023 colonies inspected.
9 apiaries and 26 colonies found infested with European foul brood.
36 apiaries and 79 colonies found infested with American foul brood.

3,395 letters* written on official work.

* Including 600 written at the Japanese beetle Quarantine station.
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717 circular letters sent out.
244 post cards sent out.
26 reports to Federal Horticultural Board.
1,710 bulletins, etc., mailed on request or to answer inquiries.
201 packages sent by mail or express.
54 lectures and addresses at meetings.

>

PUBLICATIONS OF THE ENTOMOLOGICAL DEPART--

MENT, 1928
By W, E. BritToN:

Twenty-seventh Report of the State’ Entom010g1st of Connecticut (Bulle-
tin 294), 116 pages, 11 figures, 36 plates, May 1928.

Regulations Concerning the Transﬁortation of Nursery Stock in the
United States and Canada. Bulletin of Immediate Information No.
61, 24 pages; 1300 copies, September 1928.

Report of Committee on Injurious Insects, Proceedings Connecticut
Pomological Society, 37th Annual Meeting, page 16, July 1928.

Insects Attacking Vegetable Crops in 1927. Report of Committee on
Insects, Connecticut Vegetable Growers Association, page 66, June 1928.

The Elm Leaf Beetle, Tree Talk, Vol. 8 No. 4, page 32. March 1928.

Some Insect Pests of Cultivated Plants, in Garden Guide, 5th Edition,
page 293, July 1928.

Oil Sprays and Oil Injury, Journal of Economic Entomology, Vol. 21,
page 418, April 1928. (Also 300 reprints with Middleton’s paper.)
The Fourth International Congress of Entomology, Journal of Economic

Entomology, Vol. 21, page 651, October 1928.

Book Review: Some Garden Pests, What they are and How to Control
Them, by C. T. Gregory and J. J. Davis, Journal of Economic Ento-
mology, Vol. 21, page 793, October 1928.

By W. E. Brirron anDp R. C. Borsrorp:
Anti-Mosquito Activities in Connecticut in 1927, Proceedings Fifteenth
Annual Meeting, New Jersey Mosquito hxtermlnatlon Association,
page 146, 1928.

By W. E. BrirtoNn aND M. P. ZapPE:
Some Insect Pests of Nursery Stock in Connectlcut Bulletin 292, 61
pages, 27 figures, 20 plates; 4000 copies, March 1928
Inspection of Nurseries in 1927, Reprinted from the Report (Bulletin
294) page 210, May 1928.

By M. P. ZappE:
Fighting the Apple Maggot and the Control of Aphis, Proceedings
Connecticut Pomological Society, 37th Annual Meeting, page 24, July
~1928.

By PHiLIP GARMAN:
Dusting Menaces Fruit Growers;Gleanings in Bee Culture Vol N
page 293, May 1928..
The European Red Mite, Peach Moth, and Plum Curculio, Proceedings
Connecticut Pomologtcal Society, 37th Annual Meeting, page 28, July
1928.

By R. B. Frienp:

Book Review: “Shadlings bekimpfung” by Dr. Walter Trapman, Journal
of Economic Entomology, Vol. 21, page 794, October 1928.
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INSECT PEST ACCOUNT

RerorT or REecreiPrS AND EXPENDITURES OF THE STATE
ExToMoLoGIST

From Jury 1, 1927 To Junm 30, 1928

REecgtrrs
Insect Pest Appropriation, biennial period ending June 30, 1929 $60,000.00
Additions, miscellaneous ST et O S o TR T 27.36
$60,027.36
Di1sBURSEMENTS
Skl enlocle U UM CAR e R SR S e e e S T T $15,450.00
P 2 i st Kl s e e Al sl ok il s o TR 16,709.25
Stationery’ and office supplies: . - oiiub s e vt i o 125.35
Sc1ent1ﬁc stipplics (Chemipale) il iy iee Srune S 4293 "
5 (Other laboratory supphes) ..... 25.61
4 -y (Photographic Lk 57.38
inscuticidosiraten SIS vt vl el S 130.67
Tinnber and ssmall hardware . i 2ol s e 7
IVliscellaneots, sUpplies, 1ol 2l Bt ne oo s e T 841.64
et tomahileseilye el T Rl R TR ST R 62.31
flicleors ple and telephiome TR P S n ReRIT A0 167.74
POST or IR s SRR ST s U ie o 91.22
Travel expense (Outlying investigations)' ......... 2,219.31
(Meetings, Conferences, etc.) . ... 259.53
# £ (Gasoline for automobﬂes) ........ 507.06
Preight, express ‘and 'parcel post Joh Lt 538
Ileptricity s A L C R S A R M TV LT 45.30
Furnlture and Fixtiwes (CNlew)r o s oi i deier gl ¢ 180.65
7 CRépairs)inie it mey Sddies 19.15
lerary (Books and: Feriodicals)s il Biiie s i 201.05
g CBinding s o e 82.35
Scientific equlpment (DNew )1 oo a S ST 21.48
e ivestocks: rediut Bt 30 e SR AR 1.35
Automobxles Newd sl e, iy R R 544.00
(Repairsii- =i s o Sl nTasie. 256.90
Tools, Machmery and Apphances (Newisan i o 48.63
(Repaifs) ... ... i)
New Buildiies¥and¥Structures . S 234.24
Buildings (Repairs and Alterations) .............. 10.58
Rent of Land and Buildings ..., oSy seer 314.66
InsurancesCAutomonile) — . & vl b I e 169.47
Miscellaneous Contingent Expenses ................ 72.44
Total DISIESeEnts 1,5 . ool wa o RSN 38,915.41
BRlante: o T et s e o e RN 045 21,111.95
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DEPARTMENT STAFF AND WORK

W. E. Brirron, Pu. D., State and Station Entomologist.

B. H. WaLbeN, B.AGr., Photographic and General Work. ) ;

M. P. Zarer, B. S., Inspection and General Work. o Assistant
Prirte Garman, Pu.D., Research Work. iEntomologists.
Rocer B. Frienp, Pu.D., Research Work. J

‘]]3" I\?l-\/.rl(\?zgiilgiz\m 1 Field Technicians .

J. Perer JomnsoN, B.S., Deputy in Charge of Asiatic and Japanese Beetle
. Quarantines.

Joun T. AsuworrH, Deputy in Charge of Gipsy Moth Work.

James A. McEvoy, Assistant in Gipsy Moth Work.

Roserr C. Borsrorp, Deputy in Charge of Mosquito Work.

Miss Grace A. Foore, B.A., Secretary.*

Mgs. Grapys Brookr, B.A. Secretary.j

H. W. Corry, Westport |

A. W. Yares, Hartford |

Apiary Inspectors.

Mr Walden has been in charge of the office during the absence
of the Entomologist, and has continued to serve as chief photog-
rapher of the department. He has also had charge of certain
exhibits for the department and has assisted in the inspection,
fruit scoring and in the general work of the department. ~ FHe has
also continued his researches on the imported currant worm,
Pteronidea ribest Scop.

Mr. Zappe has continued in charge of the inspection of nurseries
and of imported nursery stock. e has also been placed in
charge of clean-up work around infestations of Furopean corn
borer, in cooperation with the Federal Bureau of Entomology.
He has worked with Dr. Garman in the study of the plum
curculio in apple orchards during the five-year period 1924-1928
and the results are now ready for publication. ~With Mr. E. M.
Stoddard of the Botany Department, he has visited many orchards
to observe pest development and to recommend the time and
materials for pest control.

Dr. Garman has continued his investigations on the life history
and control of the Oriental peach moth, Laspeyresia molesta Busck,
He and Mr. Zappe have studied the methods of control for the
plum curculio, Conotrachelus nenuphar Hbst., in apple orchards
and the results will soon be published as a separate bulletin.  Dr.
Garman has also devoted considerable time to a study of the
European red mite and other mites and to the chemistry of in-
secticides.

Dr. Friend has devoted a large portion of his time to a study
of the life history, habits and means of control of the Asiatic
beetle, Anomala orientalis, Waterh., the results of which are

*Resigned September 1
tBeginning September 1
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being published as a separate bulletin. ~ He has also worked with
certain-insect pests of vegetable crops and has continued the in-
vestigations on the life history and habits of the imported birch
leaf miner, Fenusa pumila Klug.

Messrs. B. W. McFarland and J. F. Townsend have been em-

ployed throughout the year as field technicians, the former on

Asiatic beetle investigations and control and the latter on curculio
and Oriental peach moth investigations under Dr. Garman.

Mr. John T. Ashworth has continued to serve as Deputy in
charge of gipsy moth control work with headquarters at Daniel-
son. He has been assisted by Mr. McEvoy and the work has
been carried on vigorously and efficiently in cooperation with the
Federal Bureau of Entomology.

Mr. J. P. Johnson has continued in charge of the scouting and
enforcement of the quarantines against the Japanese beetle and
the Asiatic beetle. Mr. Johnson is an agent of the Federal Bu-
reau of Entomology, and since January 1, 1928, has maintained an
office in the Hurley Building, Shelton, with a force of men
sufficient to make the necessary inspections, issue the required
certificates, patrol the principal highways leading out of the
quarantined area, and in summer, to scout in other towns and
cities in Connecticut outside the quarantined area.

Mr. Robert C. Botsford has continued to serve as deputy in
charge of mosquito elimination work. He has made preliminary
surveys and has supervised important ditching projects in Bran-
ford, East Haven, East Lyme, Hamden, Old Lyme and Saybrook,
and has maintained the ditches in the other areas which have been
accepted for State maintenance.

Mr. J. Leslie Rogers was employed from June 12 to September
22, Mr. H. B. Bender from July 1 to October 1, and Mr. A. F.
Clark from July 5 to August 31, assisting Mr. Zappe in inspecting
the nurseries. :

Mr. Chas. R. Biecher was employed as temporary laboratory
assistant from June 18 to September 1.

Mr. Neely Turner, who is engaged on a project for the Crop
Protection Institute on horticultural oil sprays, began work
November 10, 1927. Office and laboratory facilities are furnished
by the Station.

Miss Grace A. Foote has served as Secretary to the department,
but resigned September 1, much to the regret of all members of
the staff. Her place has been filled by the appointment of Mrs.
Gladys Brooke, who was formerly engaged in similar work at
the Texas Station. During the summer vacation period, Mrs.
A. D. McDonnell, was employed for part time in order to attend
to the necessary correspondence.

Messrs. A. W. Yates, Hartford, and H. W. Coley, Westport,

- have served as apiary inspectors as in former seasons, on a per

diem basis.
2
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The Entomologist here expresses his thanks and appreciation
to all members of the department staff for the faithful and efficient
services which they have rendered. The work accomplished
would have been impossible without such help.

The Entomologist has given his personal attention to the office
correspondence and has directed the research, inspection, control
and quarantine work of the Department. He has also served as
chairman of a committee on the project on horticultural oil sprays
of the Crop Protection Institute, as Associate Editor of the
Journal of Economic Entomology, and as Insect Pest Reporter in
Connecticut for the Insect Pest Survey of the Bureau of Ento-
mology. He is also chairman of the Tree Protection Examining
Board, and Superintendent of the Geological and Natural History
Survey of Connecticut, and has devoted some of his time to these
matters.

The principal activities of the department are given in detail in

the following pages of this report.

ENTOMOLOGICAL FEATURES OF 1928

Following a rather mild winter with light snow fall and not
excessively low temperatures, the growing season opened with
cool weather and scanty rainfall and the spring development of
most kinds of insect life was later than usual. During June, July
and August, precipitation was frequent and abundant and higher
temperatures prevailed. Perhaps the most outstanding ento-
mological features of the season were the expected appearance of
Brood II of the periodical cicada or 17-year locust, the discovery
of additional infestations of the Japanese beetle at Hartford,
New Haven, New London, and a much larger one at Springfield,
Mass., and the extensive spread of the European corn borer.

The writer is indebted to Mr. M. P. Zappe of the Department
staff for some of the notes on fruit insects and to Mr. A, E.
Wilkinson, Vegetable Specialist of the Extension Department,
Connecticut Agricultural College, Storrs, for much of the in-
formation regarding the prevalence of insects attacking vegetable
crops.

Frurr InsecTs

The Eastern tent-caterpillar, Malacosoma américana Fabr., has
now passed the peak of its greatest abundance and is on the wane.
Though nests were numerous in some localities, they were less
abundant than in 1927 and we expect fewer nests in 1929.

The apple and thorn skeletonizer, Hemerophila pariana Clerck,
is still present and evidence of its work could be found in nearly
every orchard, but it does no real damage. Apparently natural
enemies are holding it in check.
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The grape-vine flea-beetle, Haltica chalybea JHLE causqd con-
siderable injury to grape-vines in Glastonbury and Bolton in May
by eating off the buds. Cutworms also caused similar injury at
Glastonbury May 22, and at Windsor Locks May 14.

A prominent fruit pest in 1928 was the Oriental peach moth,
Laspeyresia molesta Busck, which caused great injury to peaches
and quinces in the central and southern portions of the State.
Specimens in quince were received from Meriden, October 1.
Wherever peaches are grown commercially, there is usually
damage, and as yet no satisfactory remedy has been discovered.

On June 19, specimens were received from Canaap of the com-
paratively rare Say’s blister beetle, Pomphopoea sayi Fabr., which
was feeding upon peach foliage. :

The ever-present codling moth, Carpocapsa pomonella Linn.,
was moderately abundant in 1928, but good control was obtained
in sprayed or dusted orchards.

The only evidence seen of the presence of the lesser apple worm,
Laspeyresia prumivora Walsh, were specimens of injury received

from Norwalk, October 29.

The plum curculio, Conotrachelus nenuphar Hbst., was very late
in emerging from winter quarters but was present in apple or-
chards in the usual numbers, and caused the characteristic scars
on the fruit. Specimens of injury to apple were received from
Beacon Falls, July 2; Bridgeport, July 5, and to pear and apple
from Norwalk, September 15. In Hamden, from 18-33 per
cent of the early maturing larvae were parasitized by Triaspis
curculionts Fitch, but the average parasitism was only five per
cent.

The apple maggot or “railroad worm”, Rhagoletis pomonella
Walsh, was present in about the average numbers and caused
some damage, particularly on early maturing sweet and subacid
varieties which did not receive the July treatments. Specimens
of injury were received from Norwalk, October 29.

The apple budmoth, Tmetocera ocellana Schiff., was apparently
less abundant than usual.

The red-humped caterpillar, Schigura concinna S. and A., feed-
ling on apple foliage was received from Norwich, July 19 and
Woodstock, September 18.

The hag moth caterpillar, Phobetron pithecium S. and A., was
more prevalent than usual, and specimens on apple were received
from Meriden, August 21; Shelton, September 18, and on pear
from Hartford, August 23.

The fall cankerworm, Alsophila pometaria Harris, a pest of
orchards, shade and woodland trees, mentioned elsewhere in this
report was as usual locally abundant in 1928. Eggs were re-
ceived from Bridgeport, January 20, and adults from Madison,
December 6.
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Certain noctuid larvae called green fruit worms and usually of
the genus Xylina often cause considerable injury by eating into
the growing fruit, especially apples. Specimens were received
from Bridgeport July 5.

A specimen of the larva of Sphiny- drupiferarum S. and A.,
feeding on plum foliage, was received from Torrington, July 27.

The imported currant worm, Pteronidea ribesi Scop., though
not as abundant as in some seasons, was present, and specimens
of larvae were received from New Haven, May 8.

Larvae of the crinkled flannel moth, Lagoa crispata Pack., were
received September 17, from Saybrook Point, where they were
feeding upon raspberry.

The European red mite, Paratetranychus pilosus C..and F., was
present in average numbers, and caused some injury in certain
orchards. Eggs of this mite were received from Bantam, April
9, and from Wallingford, February 25.

Another instance of injury to pears by the quince curculio,
Conotrachelus crataegi Walsh, was received from Branford,
August 6. Probably this pest can be partially controlled by
spraying with lead arsenate.

The pear midge, Contarinia pyrivora Riley caused injury to
pears here and there. Specimens were received from Walling-
ford and New Milford, June 8. No remedy is known other than
to gather and destroy the immature pears which will reduce the
numbers of the insect the following year.

Leafhoppers, probably Empoa rosae Linn.,, were extremely
abundant in apple orchards around Unionville and Southington.
Later in the season at Unionville many were killed by a fungous
disease.

The pear Psylla pyricola Forst., caused less damage than in
1927, though present throughout the State, and was rather
abundant in some orchards around New IHaven, Stamford, and
Wallingford.

* Another insect which was absent from most orchards was the
apple redbug, Lygidea mendax Reut. This insect was observed
by our entomologists only at Kensington and Unionville.

An unusual form of injury to peach fruits was observed at the
Station, where peach trees are near some oak trees. The fruit
was badly punctured by the oak plant bug Lygus quercalbae
Knight.

Apple aphids (both green and rosy) were rather scarce and
caused little injury to fruit.

The woolly apple aphid, Eriosoma lanigerum Hausm., was
present in usual numbers. The characteristic galls caused by this
insect were received from Bridgeport, January 20; Wallingford,
February 25, and Noank, June 20.
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The currant aphid, Myzus ribis Linn., was present as usual and
caused the terminal leaves to become blistered or curled. Speci-
mens were received from New Haven, May 10.

The San José scale, Aspidiotus pernicosus Comst., was com-
paratively scarce, and though found in 30 different nurseries, there
seems to be no injury from this insect in well-conducted orchards.

The European fruit scale, Lecanium corni Bouché, which may
attack a variety of trees and shrubs was received on grape-vine
from Bridgeport June 5, and New Haven, August 31.

VEGETABLE INSECTS

Cutworms were prevalent throughout the State and caused
injury to vegetable crops. Damage was reported from Norwich,
April 11, Brooklyn, Canterbury, Danielson, Hampton and
Wauregan, May 14, and Woodstock May 15. Some growers
have used a poisoned bran mash, and their plants were not badly
damaged.

The corn ear worm, Heliothis obsoleta Fabr., was scarce or

absent from most fields of late maturing corn. Not a single

report of the appearance of this insect was received at the Station.

The stalk borer, Papaipema nitela Guen., seems to be present
each year. In 1928 it was rather more abundant than usual and
was reported in corn from Wethersfield, July 18, Madison, July 24,
Meriden July 35, Thomaston, August 21. It was received in
pepper from Stafford Springs, July 20. It was very destructive
to corn in a small section of Wethersfield.

The asparagus beetle, Crioceris asparagi Linn., is also prevalent
nearly every season throughout the State. Reports were re-
ceived as follows: Farmington, May 21; Huntington where
one-third of the crop was seriously injured, June 5; Ridgefield
and vincinity, June 6; Thompsonville, Bristol and Southington,
June 14.

The striped cucumber beetle, Diabrotica wvittata Fabr., caused
the usual amount of injury throughout the State. At the Station
farm at Mount Carmel, it was more amundant and destructive
than in 1927.

A troublesome pest of potato and tomato plants is the potato
or cucumber flea beetle, Epitriv cucumeris Harris, and the season
of 1928 was no exception in this regard. The following reports
of injury were received; Green’s Farms District, June 5; Ridge-
field and Danbury region, 10 acres inspected, 10,000 plants in-
jured June 6, Litchfield County, Bethlehem, Morris, Northfield,
'Jl‘hom'?ston, Watertown and Winchester, tomatoes and potatoes,
une 7.

Cabbage insects were abundant during the season. The im-
ported or green cabbage worm, Pontia rapae Linn., was so
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destructive to cauliflower that one of the largest growers dis-
continued growing the crop for the season.

The cabbage looper, Autographa brassicae Riley, was also
present and also contributed toward the damage.

The diamond-back moth, Plutella .maculipennis Curtis, was
present in nearly every cabbage field in New London, Tolland,
and Hartford Counties, and caused some injury. :

In a field at Norwich, investigated May 10 by Dr. Friend, the
cabbage plants had been considerably injured by the horseradish
flea beetle, Phyllotreta armoraciae Koch. Horseradish had been
grown on the field the preceding year. Spraying with lead
arsenate will probably control all of the four insects just men-
tioned. .

Specimens of the cabbage curculio Ceutorhynchus rapae Gyll.,
were in the stems of cabbage plants from Orange, June 21.
This insect usually breeds in hedge mustard, Shepherd’s purse,
and wild pepper grass.

Probably the most serious injury to cabbage plants was caused
by the cabbage maggot, Hylemyia brassicae Bouché. Injury was
reported as follows: Mount Carmel, Foxon, and Westville, May

21; Westport, June 6; New London County, June 13; Bristol,

Southington and Thompsonville, June 14 ; Orange, June 21. At
Southington 4,000 out of 6,000 plants were destroyed, but the
 remainder were saved by treating with corrosive sublimate. At
Bristol, two applications of corrosive sublimate gave good control,
and without the treatment only one plant remained out of fifty.

Cauliflower plants at Southington were injured by a species of
thrips, probably the tobacco thrips, Thrips tabaci Linde. Mr.
Walden visited the field September 14, and advised dusting with
nicotine dust. .

The cabbage aphid, Brevicoryne brassicae Linn., was not
generally prevalent during the season, but a few specimens were
received from Orange, June 21.

The carrot rust fly, Psila rosae Fabr., is evidently becoming
more prevalent as its work is now frequently observed on carrot
and parsnip in the markets. Specimens were received from
Norfolk, April 5, and October 1.

The spinach leaf miner, Pegomyia hyoscyami Panz., was not
prevalent in 1928. It was present in some fields in June but en-
tirely disappeared later.

The gray field slug, Agriolimax agrestis Linn., was reported as
injuring tobacco plants in seed beds, June 27.

In general aphids were not very troublesome in 1928, on vege-
table crops and not a single report was received of injury by the
pea aphid, Illinoia pist Kalt., or by the potato aphid, Macrosiphum
solanifolic Ashm.
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The European corn borer, Pyrausta nubilalis Hubn., has
spread rapidly during the season and was found by Federal scouts
in some 25 towns not previously known to be infested. Most of
these are in the eastern end of the State and will be described more

fully in another place in this report.

SuADpE AND FormsT TrEE INSECTS

Sawfly larvae were rather abundant on conifers during the sea-
son. Cocoons of Diprion simile Hartig were received from New
Haven, April 23 ; larvae on pine from Hamden August 18 and 25,
and from Norwichtown, September 5. Neodiprion leconter Fitch,
was more abundant than for several years and was received from
Greenwich on two-needled pine September 28. In Branford,
Plainville and Unionville, many small pitch trees were completely
defoliated but on the larger trees, some leaves remained.
Neodiprion pinetum Norton was received from North Stonington
October 5. :
 The elm sawfly, Cimbex americana Leach, was received from
Danbury and Watertown, August 27, and from Norfolk, Septem-
ber 20. Spraying with lead arsenate is the remedy if any of the
sawflies mentioned above become injuriously abundant.

The white-marked tussock moth, Hemerocampa leucostigma S.
and A., in its larval stage feeds upon various deciduous trees.
A Jarva of this species on maple was received from Litchfield,
August 3. The tessellated tussock moth, Halisidota tessellaris
S. and A., was received on sugar maple from New Haven, August
31. The former often defoliates trees particularly in towns and
cities. Spraying with lead arsenate is the remedy.

The fall cankerworm, Alsophila pometaria Harris, was very
abundant in woodland areas in Ridgefield in 1928, and there was
an area of several hundred acres just west of the mouth of the
Connecticut River, where the woodland trees were almost com-
pletely defoliated. Of course, spraying with lead arsenate will
prevent defoliation.

The green elm leaf beetle, Haltica ulmi Woods, was very
abundant at Sound Beach late in the season and the adults could
be gathered by the pailful. Specimens were received December
6. Spraying with lead arsenate is the remedy.

The pine tube maker, Eulia pinatubana Kearf., has the peculiar
habit of fastening together the needles in a cluster to form a pro-
tecting case for the larva which devours the distal portion of the
needles. This insect was received from New Haven, August 31.
In case of severe attacks, the remedy is to spray with lead arsenate.

The fall webworm, Hyphantria cunea Drury, was very abun-
dant in the eastern portion of the State.
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A Chrysomelid beetle, Dichelonyx elongata Fabr., feeding upon
oak was received from Cos Cob, June 1. This is a rather
common species, with feeding habits and injury to foliage similar
to those of the rose chafer. A spray, of lead arsenate is the
remedy. W

The imported willow leaf beetle, Plagiodera wersicolora Laich.,
has now spread over the entire State, and was observed in 27
different nurseries during the summer Both adults and larvae
feed upon the foliage of glossy-leaved species of willow and some-
times on poplar. During the séason, specimens of this insect were
received from Greenwich, two adults, January 12; West Haven,
June 30, and Colebrook, July 3. Spraying with lead arsenate is
the remedy.’

Curious balls of frass are often noticed on pine branches.
These balls are often two inches or more in diameter, though
sometimes smaller. Inside the ball in silken tubes are light brown
larvae with darker brown stripes running lengthwise. The adult
of this insect is a brown moth, Tetralopha robustella Zeller, a
species formerly considered rare, but which now seems to be
rather common. Specimens of larvae were received from Hart-
ford, May 7.

During the season several leaf-miners have been brought to our
attention. One of the most conspicuous of these is the birch
leaf-miner, Fenusa pumila Klug, which forms blotch mines in the
tender terminal leaves of gray birch, European white birch, and
its cut-leaf variety, and to some extent in paper birch. Specimens
were received from Norwalk, June 20, and from New IHaven,
July 24. It was observed in 58 different nurseries and is now
distributed throughout the State and probably throughout New
England. No remedy or preventive has been discovered.

The blotch oak leaf-miner, Lithocolletis hamadryadella Clem.,
was received from Cromwell, August 7.

The larch leaf-miner or case bearer, Coleophora laricella Hubn.,
has caused injury to the native larches in the swamps and to culti-
vated trees in parks and on home grounds. The larva is a miner
inside the leaf. Trees which are severely infested present a very
ragged appearance. Specimens of the winter cells were received
from Stamford, October 16. These winter cases are fastened to
the twigs throughout the winter. The remedy. is to spray during
the first week of April, using liquid lime-sulphur, diluted at winter
strength, one part in nine parts water.

A leaf-miner of spruce, Recurvaria sp. was received from Hart-
ford, February 29.

The arborvitae leaf-miner, Argyresthia thwiella Pack., which
caused so much injury around New Haven in 1920-1922 is now
present in injurious numbers in a region just South of Waterbury,
and specimens were received from Union City, May 24. There is
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no good remedy but some measure of control will result in spray-
ing with nicotine solution and soap, the last week of May and the
first week of June, when the adults are flying about and depositing
eggs.

Two species of mites have been prevalent during the season
and injured or disfigured trees. The spruce mite, Paratetrany-
chus ununguis Jacobi, is found on spruce and other conifers, and
often causes serious injury. The individuals feed upon the leaves
causing them to turn gray or brown and often web together the
leaves and twigs. We have been recommending a spray of linseed
oil emulsion, but expect to carry on tests of other sprays next
season to ascertain a better method of control. Specimens of this
mite were received on spruce from Clinton, August 8, and on
arborvitae from Bridgeport, October 10; Lyme, October 13, and
Newtown, October 16. )

The other mite, Phyllocoptes quadripes Shimer, forms galls on
leaves of silver maple, called the maple bladder gall. Specimens
were received from Cromwell, May 23; New Canaan, May 29;
Hartford, June 14; Wethersfield, June 19, New Hartford, June
95; Waterford, July 27, and Woodmont, August 10. According
to Herrick®, a dormant spray of liquid lime-sulphur 1-8 in April
proved to be an effective remedy.

Certain insects form galls on shade and forest trees and may be
mentioned here. The horned oak gall, Andricus cornigerus O. S.,
was received from Woodbridge, June 21. The oak pea gall,
Philonix pezomachoides O. S., was received from Cromwell
August 7. The oak fig gall, Biorhiza forticornis Walsh, was re-
ceived from Niantic, August 11. A psyllid gall, Pachypsylia
celtidis Riley, on hackberry was received from Fairfield, July 10.
A rather large aphid gall, Pemphigus ulmifusus Walsh, on slip-
pery elm was received from Short Beach, Branford, July 11, and
the vagabond poplar gall, Pemphigus vagabundus Walsh, on pop-
lar was received from Middletown, July 26.

Other aphid galls which have been common are the spruce gall,
Adelges abietis Linn., found in 75 different nurseries, and the blue
spruce gall, Gillettea cooleyi Gillette, found in 45 different nur-
series. Specimens of the former on Norway spruce were received
from Riverside, November 5, and specimens of the latter on Colo-
rado blue spruce were received from New Canaan, June 7, August
6. and September 8; New Haven, June 18; Waterford, July 27;
Middletown, August 27 ; Bridgeport, September 15, and Stamford,
October 16. Both these species may be controlled by spraying be-
tween April 1-15, with a contact spray such as a miscible oil
(1-25) or a nicotine soap solution to kill the over-wintering

females on the twigs.

*Journal of Economic Entomology, Vol. 18, p. 632, 1925,
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Two aphid galls were received on hickory. The hickory leaf
stem gall aphid, Phylloxera caryaecaulis Fitch, was received from
West Haven and Norwalk, June 20. Another species, Phylloxera
rimosalis Pergande, was received from New Haven, June 12.
Both species make galls on the leaf petioles. Remedies have not
been worked out. g

The pine bark aphid, Adelges pinicorticis Fitch, which is
responsible for the appearance of cotton or wool on the twigs and
bark of white pine was received from Lyme, May 10; Bridgeport,
August 6, and New Haven, August 31.

A large aphid, Longistigma caryee Harris, was received on
hickory from Norwich, September 12. :

The pine spittle bug, Aphrophora parallela Say, was common in
midsummer and formed frothy masses or spittle balls on pine
twigs. Specimens were received from Bristol, July 7.

A leafhopper, Idiocerus scurra Germar, was reported as being
very abundant on a Lombardy poplar tree in New Haven, August
10, and specimens were brought to the Station.

Several species of scale insects were common on shade trees in
1928. The oak gall scale, Kermes sp., was received from Crom-
well, August 7. The pine leaf scale, Chionaspis pmifolie Fitch,
was received from Southington, May 18. The white elm scale,
Chionaspis americana Johnson, on elm was received from New
Haven, February 23. The cottony maple scale, Pulvinaria vitis
Linn., is rather common on red and silver maple in certain regions.
Specimens were received from Hartford, June 29; West Haven,
June 30; East Hartford, July 17, and Sound Beach, July 23.
The tulip tree scale, Toumeyella liriodendri Gmel., was rather
abundant during the season on tulip tree and magnolia. Speci-
mens were received on magnolia from New Haven, July 25, and
Hamden, September 13, and on tulip tree from Waterbury,
August 28, and Georgetown, October 23.

The white pine weevil, Pissodes strobi Peck, continues to cause
great injury to specimen trees and forest plantings where the
young trees are not shaded. Specimens were received from Port-
land, June 8; Somers, July 17, and Westport, August 13. A
closely related species, Pissodes approximatus Hopkins, seemed
to cause the death of red pines planted in Goshen.

A bark borer, Phloeosinus dentatus Say., was received in red
cedar from Greenwich, March 30, and in red cedar and arbor-
vitae from West Cornwall, September 24.

The hickory bark beetle or bark borer, Scolytus quadrispinosus
Say., was received from Cos Cob, March 23. The hickory borer,
Cyllene caryae Gahan, was received from Suffield, May 7.

The twig pruner, Hypermallus villosum Fabr., was received
from Mystic, August 3, and Watertown, August 15. Another
common twig borer, Phymatodes variabilis Fabr., was received
from Stamford, May 25.
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The poplar and willow curculio, Cryptorhynchus lapathi Linn.,
was received from West Haven, June 30 and July 2. :

The pigeon horn-tail, Tremex columba Linn., was rather abun-
dant in dying trees in Meriden, and specimens were sent to the
Station, September 14.

The leopard moth, Zeuzera pyrina Linn., was received from
East Haven, November 14, 1927. '

The European pine shoot moth, Rhyacionia buoliana Schiff., is

becoming prevalent in red Scotch, and other pines in various

regions of the State. Specimens were received in either Austrian
or Caucasian pine from Rainbow, November 23, 1927, in Scotch
pine from Hartford, May 7, and from Norfolk, September 17,
in red pine from Hampton, August 30, and from Stamford,
October 16. A closely related species, Ewvetria comstockiana
Fern., in pine was received from Bristol, July 7.

The periodical cicada or 17-year locust, Tibicina septemdecim
Linn., appeared in Connecticut as expected and caused some injury
to shade and woodland trees where eggs were deposited in the
twigs and branches. Some of these twigs break off and there
were small areas around Meriden and New Britain and probably
in other sections of the State where the hillsides were brown in
July and following, from the broken branches.

Insmcrs INFESTING ORNAMENTAL SHRUBS AND VINES.

The juniper webworm, Dichomeris marginellus Fabr., has been
very prevalent and the larvae webs together the leaves on a twig
and feeds upon the leaves inside the web. It is more apt to injure
plants of the low juniper Jumiperus communis and the Irish

Juniper variety hibernica, than the common red cedar Jumiperus

virgimiana. Specimens were received from New Haven, April
23, and Newtown, June 29. An affective remedy consists in
thoroughly spraying the foliage with lead arsenate. A similar
injury to blue spruce was caused by the larvae of a noctuid moth,
Epizeuxis aemula Hubn., at Woodmont, early in July.

The privet leaf roller, Archips rosana Linn., was unsually
abundant in certain localities around New Haven, and one hedge
presented a very ragged appearance where partially defoliated.
Specimens were received from New Haven, June 5 and 7. The
oblique-banded leaf roller, Archips rosaceana Harris, was also
very prevalent and caused injury to roses in many gardens.
Specimens were received from New Haven, June 14. Spraying
with lead arsenate is a remedy for both these leaf-rollers.

The eight-spotted forester, Alypia octomaculate Fabr., feeding
upon Virginia creeper was received July 13. Several larvae were
nearly full grown. Grapevines and Virginia creeper were nearly
stripped in two sections of New Haven. This insect may be
controlled by a spray of lead arsenate.
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The rhododendron borer, Sesia rhododendri Beut., was received
from Plantsville, August 30. . :

The oyster-shell scale, Lepidosaphes ulmi Linn., is commonly
found on lilac, often killing certain stems or branches. ~Specimens
were received from New Haven, February 23, and from Hamden,
September 13. ' _

One of the mealy flatas, Ormenis pruinosa Say., is often rather
abundant on privet, Japanese barberry and other ornamental
plants, though it is questionable whether it causes much injury.
Specimens were received from Norwalk, August 13.

The witch hazel cone-gall aphid, Hormaphis hamamelidis Fitch,
is responsible for the cone-shaped galls on the upper surface of the
leaves of witch  hazel. Specimens were received from Essex,
June 21. :

The azalea scale, Eriococcus azaleae Comst., 1s rather common
at times on azalea and rhododendron around New Haven. Speci-
mens were received from Hartford, June 4, on rhododendron.

The rose weevil, Rhynchites bicolor Fabr., was unusually abun-
dant and injured many rose gardens by eating into the sides of
the buds. Specimens were received from New Haven, July 17.

Climbing cutworms, Xylina sp., also injured rose buds by eating
into them. The writer observed this type of injury in his own
garden and specimens were received from Hartford, June 20.

The rose chafer, Macrodactylus subspinosus Fabr., was present
in most gardens though not as abundant as in some seasons. The
beetles feed upon grape and other foliage and upon white rose
and paeony flowers. Specimens of the grubs were received from
Westport, April 27, and adults from New Haven, June 30.

InsEeTs ATTACKING FLOWERS AND GREENHOUSES PLANTS.

Two mites are common pests of greenhouse plants. One is the
bulb mite, Rhizoglyphus hyacinthi Banks, which was received from
Hartford, March 14, infesting Bermuda lily. The other is known
as the cyclamen mite, Tarsonemus pallidus Banks, though it
injures a number of other kinds of plants both in the greenhouse
and in the garden out-of-doors. Specimens were received on
larkspur from Hartford, March 20, and New Haven, June 16,
and on snapdragon from New Haven, October 29.,

The greenhouse whitefly, Trialeurodes vaporarioum Westwood,

is troublesome on certain plants in dwellings, greenhouses, and
even out-of-doors in the summer, throughout the state. Speci-
‘mens were received on Pelargonium from Norwichtown, May
95. The remedy is cyanide fumigation or a contact spray like
nicotine solution and soap. .

The four-lined leaf-bug, Poecilocapsus lhneatus Fabr., often
injures various garden plants by sucking the sap from the tender
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terminal leaves, causing transparent circular spots and later holes
to appearin them. Specimens were received on chrysanthemum
from New Haven, June 21, on chrysanthemum and dahlia from
Bridgeport, July 9, and on aster, ageratum and Dianthus from
Orange, July 13. The remedy is frequent spraying during June.
with nicotine solution and soap.

Dahlias are also injured by the tarnished plant bug, Lygus
pratensis Linn., and specimens were received from Eastford,
August 14. This bug causes a distortion or dwarfing of the in-

‘jured shoots, but transparent spots or holes do not follow. The

remedy given above should prove effective.

Climbing cutworms were reported as injuring dahlias at Hart-
ford, August 2. One species; Peridroma margaritosa, var. saucia
Hubn., caused considerable injury to carnations in Bridgeport, by
eating into the buds. Specimens were received January 20.

The greenhouse leaf-tyer, Phlyctaenia ferrugalis Hubn., caused
much injury to chrysanthemums in the greenhouse at Elmwood.
Specimens were received May 14 and from'New Haven, May 24,
on heliotrope. Cyanide fumigation of the house or spraying the
plants with lead arsenate usually prove effective.

The iris root borer, Macronoctua onusta Grote, was received
from New Haven, August 13. The larva tunnels in the root-
stocks of iris, and should be destroyed whenever found. The
adult moth lays late in the fall on the leaves, consequently gather-
ing and burning the iris leaves in early spring is one of the best
measures of control. .

The zebra caterpillar, Mamestra picta Harris, is often a pest of
the flower or vegetable garden. The moth lays eggs on the leaves
and the young caterpillars begin feeding upon the foliage. = Speci-
mens on gladiolus were received from Meriden, July 3.

Inseers INJURING STORED VEGETABLE PRODUCTS'

Stored seeds, cereals and other products are often injured by
various insects, some of which are mentioned below. ;

The black carpet beetle, Attagenus piceus Oliv., was received
from Hartford, December 27, 1927, in seeds, and again from
New Haven, March 20. It is usually as a pest of carpets, rugs
and clothing that we hear of this insect, and specimens injuriﬁg
clothing were received from New Haven March 14.

The museum beetle, Anthrenus verbasci Linn., evidently feeds
upon both plant and animal products. Specimens were received
from Shelton, May 24.. Anthrenus larvae which may have been
this species were received from New Haven, March 20, feeding
on seeds. '

The rice weevil, Calendra oryzae Linn., was received froni
Middletown, December 30, 1927, infesting stored corn.
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The cigarette beetle, Lasioderma testaceuwm Dufts., was received
in bread, from Hartford, January 17.

The cadelle, Tenebroides mauritanica Linn., was received in
cocoa beans from Stamford, February 9.

The saw-toothed grain beetle, Oryzaephilus surinamensiss Linn.,
and the confused flour beetle Tribolium™ confusum Duval, were
received from Stamford, June 20.

The rice moth, Corcyra cephalonica Stainton, was reared by
Dr. Friend from cocoa dust from a chocolate factory at Stamford.
This is the first record of this insect from Connecticut.

MISCELLANEOUS INSECTS

White ants, Reticulitermes flavipes Koll., often infest and
injure structural timbers or wood. This insect in the trim of a
schoolhouse was received from Suffield, June 5. On August 22,
specimens were brought in from the lobby of a theater in New
Haven.

The large American cockroach, Periplaneta americana Linn.,
is often found in dwelling houses where it feeds upon the crumbs
and waste food materials around kitchen and pantry. Specimens
of nymph and adult were received from New Haven, September

The adults of the Asiatic beetle, Anomala orientalis Waterh.,
were more abundant than in 1927, in the infested area, and many
lawns were injured by the grubs. In the spring the grubs came
to the surface about April 17, two weeks earlier than in 1927.
Treating the lawns with lead arsenate, three pounds to 100 square
feet, seems to be the best remedy.

The Japanese beetle, Popillia japonica Newman, was found to
be present in Stamford and Bridgeport in larger numbers than
in 1927. Federal scouts found small infestations in New Haven,
New London and. Hartford, and a larger infestation in Spring-
field, Mass., only a few miles from the Connecticut line.

According to a report received June 14, wireworms had de-
_stroyed three acres of beans at Thompsonville.

The black cutworm, Agrotis ypsilon Rott., was recived from
Cromwell, August 28, where it was feeding upon the grass on the
golf links. £ ]

Some of the most important of these insects are treated at
greater length in other portions of this report.

CoNVENTION OF ENTOMOLOGICAL WORKERS

The fifth annual convention of entomologists working in Con-
necticut was held at the Station on Thursday, October 25, 1928,
The program was planned to include subjects of vital interest to
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Connecticut entomologists, but the following entomologists from
outside the State were invited to present papers: L. H. Worthley,
Boston, Mass., Dr. Albert Hartzell, Yonkers, N. Y., A. F. Bur-
gess, Melrose Highlands, Mass., and C. H. Hadley, Camden, N. J.
Messrs. Worthley, Hadley, Felt and Johnson could not be present
and their papers were read by Messrs. Bartley, Sherman, Spicer
and Burke. About 42 attended the meeting. Luncheon was
obtained at the Yale Dining Hall. The program was as follows:

PROGRAM

A. M.
10:10 Greetings:
W. L. Slate, Director, Experiment Station, New Haven.
10:15 Progress in Mosquito Ditching in Connecticut in 1928:
R. C. Botsford, New Haven. !
10:30 Some Entomological Features of the Season of 1928:
Dr. W. E. Britton, New Haven.
10:45 Some Injurious Shade-Tree Insects in 1928:
Dr. E. P. Felt, Stamford.
11:15 New Phasesin the Spread and Control of the European Corn Borer
L. H. Worthley, Boston, Mass.
11:45 Experiments with Oil Mixtures in Killing the Eggs of the Euro-
pean Red Mite:
Dr. Philip Garman, New Haven.
12:00 General Properties of Oil Sprays:
Neely Turner, New Haven.

P. M.
12:15 Naphthalene Fumigation:
Dr. Albert Hartzell, Yonkers, N. Y.
12:30 Luncheon.
2:00 Glimpses of the Fourth International Congress of Entomology
held at Ithaca, N. Y., Aug. 12-18:
Prof. J. A. Manter, Storrs.
2:30 The Gipsy Moth and the Satin Moth:
A. F. Burgess, Melrose Highlands, Mass.
3:00 Present Status of the Japanese Beetle in the United States:
C. H. Hadley, Camden, N. J.
3:30 SomeCAspects of Japanese Beetle Quarantine Enforcement in
onn.:
J. P. Johnson, Shelton.
3:45 Control of the Asiatic Beetle:
Dr.'R. B. Friend, New Haven.
4:00 Notes on Nursery Inspection in Connecticut:
M. P. Zappe, New Haven.

The following were present: J. T. Ashworth, Danielson, Conn.; Harold
L. Bailey, Bradford, Vt.; H. N. Bartley, Bridgeport, Conn.: R. C.
Botsford, New Haven, Conn.; W. E. Britton, New Haven, Conn.; A. F.
Burgess, Melrose Highlands, Mass.; G. W. Burke, Shelton, Conn.; W. A.
Collins, New Milford, Conn.; Harry E. Cooke, Torrington, Conn.; O. B.
Cooke, Danielson, Conn.; R. G. Cooper, Colebrook, Conn.; S. S. Cross-
man, Melrose, Mass.; C. M. Emerson, Hartford, Conn.; R. B. Friend,
New Haven, Conn.; Philip Garman, New Haven, Conn.; R. D. Glasgow,
Albany, N. Y.; Harold C. Hallock, Westbury, N. Y.: Albert Hartzell,
Yonkers, N. Y.; H. C. Helliwell, Shelton, Conn.; J. W. Kelley, Shelton,
Conn.; Dolor LaBelle, Danielson, Conn.; C. Wm. Lacaillade, Jr., Storrs,
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Conn.; J. W. Longo, Danielson, Conn.; J. A. Manter, Storrs, Conn.;

J. A. McEvoy, Putnam, Conn.; B. W. McFarland, New Haven, Conn.;

H. L. Mclntyre, Albany, N. Y.; Saul Phillips, Albany, N. Y.; F. C. Rich
Ansonia, Conn.; John O. Schread, Storrs, Conn.; A. F. Schulze, Storrs,
Conn.; R. W. Sherman, Camden, N. J.; Wm. L. Slate, New Haven:
Conn.; ‘M. D. Smith, Darien, Conn.; R. A. Spencer, Bloomfield, Conn.;
O. W..Spicer, Stamford, Conn.; A. E.’Stene, Kingston, R. 1.; J. F.
Townsend, New Haven, Conn.; Neely Turner, New Haven, Conn.; B. H.
Walden, New Haven, Conn.; T. R. Ward, New London, Conn.; M. P.
Zappe, New Haven, Conn.
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INSPECTION OF NURSERIES IN 1928
By W. E. BrirroNn AND M. P. Zarpr

The regular annual inspection of nurseries was commenced

July 2, and completed October 1, except for a few nurseries

registering late in the season. The work was in charge of Mr.
Zappe who was assisted by Messrs. J. L. Rogers, J. F. Townsend,
H. B. Bender and A. F. Clark. In a few cases assistance was
rendered by E. M. Stoddard, B. H. Walden and W. E. Britton.

Mr. Bender is a botanist who was employed on this work for
three months in order to pay special attention to such plant
diseases as might be present in the nurseries. .

In addition to the examination of the nurseries by the regular
nursery inspectors, the gipsy moth scouts were instructed to make
extra careful searches for gipsy moth eggs in and around all
nurseries within the infested area, and to report immediately to
the office in case any were discovered in or near any nursery in
1928. Also, the pine blister rust scouts under Mr. J. E. Riley,
examined all nurseries where the blister rust was reported by the
nursery inspectors.

On the whole, the nurseries were as well cared for and in as
good condition as usual. On account of the abundant rain, leaf
spots and other plant diseases were perhaps more in evidence
than in some seasons—especially dry seasons. More attention
was also given to recording them. On the other hand, aphids
were much less prevalent than in 1927. The spruce gall aphids,
Adelges abietis and Gillettea cooleyi are not greatly affected by
seasonal or climatic conditions and were present in about the
usual numbers ; though our records show that each was found in
more nurseries than last year; the increase is partly due to the
increase in the number of nurseries (37 more than last year).
Some nurserymen must make greater efforts to control these pests.
Spraying in March or the first half of April, with a contact spray
seems to be the best treatment. For this purpose, one may apply
either a miscible oil (1-25), or nicotine solution and soap (1-400)
equivalent to two teaspoons in a gallon of water with an inch cube
of laundry soap dissolved and added as a spreader. j

In 18 nurseries no important pests were found. TFollowing is
a list of insects and plant diseases found in nurseries during the
annual inspection of 1928, together with the number of nurseries
infested by each: :

Prsts Founp 1N NURSERIES IN 1928

Nuniber ‘of Nirseries Uninfested .. .. irubihamimub s s anrivsnn.. 18



690 CONNECTICUT EXPERIMENT STATION BULLETIN 305 INSPECTION OF NURSERIES IN 1928 691
INSECTS Name Nursgr.ies Name Y Nursgx:ies
No. d No. Sawfly imported pine Diprion Sealeyondopweod, 0. 5 L 1
Name Nurseries Name Nurseries simile 4 Photinia villosa......... 1
el s My ey M Rl NG 1 Janus abbreviatus............... 5 TS pifeste e AR L 2  Spiny elm caterpillars.......... 1
Aphids;apple ioreent Cron T o 40  Juniper.webworm.............. 5 STHOTVItae e 3 Spittle bugs on arborvitae. .... 3
Wooellyis s . 60  Lace bugs on Azalea........... 1! dogwood ............ 4 [o R SRR i 1
ondbireh Tl ban ol 1 : Kalmiag=t. L 00T 1 Ragle el Pt U 6 itniper hoen et 3
boxwoodd L i Ll 2 Rhododendron .. 48 : el seurfy S 1 linden 2050 Y
Chatryelll cil ol ot 1  Eeafhoppers on apple.......... 2 T R L e e 1 PitYe s T Sl iy %
Crataegus .......... 1 cherry ........ 2 TR i B R S L Farnished rplant bugi. .o il 4
Cotisus o oo v caenne L maple ... 1 Lecanium on currant.... 1 Tulip tree leaf gall......... MRS
ClipR e s e 8 Japanese maple 1 Oaleloil o B 2 Tussock moth larvae........... 1
i SRR L 1 mountain ash.. 1 oyster shelll| .o oo oo 57  Tussock moth eggs............ 1
Heliop ok Lo et 10 QalkEER e T, 1 ke (r S S Sl S o 13  White pine weevil............. 19
Ineuntaintash & Gl pear .......... 2 Ease) Sl S ST s 6 - Willow curetlio) . ..ccieeenin i 5
Dedm it St 1 pOpLaR R 1 Srn e S S 30 Willow leaf beetle imported
phlesciaiasns o i 1 ghinec Tt ints 1 Seurhye i e 5 Plagiodera versicolora 27
Dltles ot 2 g 4 TOSCRS ot 11 tlipRitEee s R ton et S 1 Yellow-necked caterpillars...... 5
Fedin ihc e SR 1 Leaf-miner in apple............ 2 West Indian Peach...... 2
plorn i eent ot A 1 arborvitde ot 7
Doplard el AT 1 Inreleean S e e e it Pr Nt Dispaces
qiimeeits i 8 3 birch (Fenusa i ; N
goisreea: """"""" i Bo - niood 2 umzla) 5§ Name Nursgx:ies Name 2 Nurseor.ies
sgruce ............ 1 Catalpq bungei. .. 19 Anthracnose cﬁix;‘gflt ........... %g Leaf spot on ;ilorgwood ......... g
WIHOW ............. 6 columbine ....... 2 (C) S R .. 5 P 1: G
A - It aslish vy ltnl . 7
spruce gall aphid IOC}lSt ........... 3 L 1 ciilas 1
Adelges abietis. . ... .: TITAT, tulip ifirees . oo il D Sl . g gb ........... .
: : R ] poplar S RE Ny ‘ gooseberry .......
Gillettea cooleyi....... 45 peac a1 1 30
; Jeiote Conies e (S R LD TSR S R e L 1 willow. o' s o SEADE ot R it 8
woolly, on pine bark........ . 23 sour gum. . il Lo 76 T 3
woolly, fon heech .0 0 i eaffrolleripriviet 10 DoE o n 2 ApPle e e bR i, ; i e %
Apple and thorn skeletonizer... 49  Mealy bugs, Catalpa............ 1 ngterial dlseaselarkspur ------ - iR i
Aretiidilarvae U B 1  Midge on silver maple......... 11 L e ; el i
Birchebucculatriz fall s e, 1 Mites, European red........... g b apple o i
Boter dshic s SRRt 1 pear leaf blister......... 4 B s v 1 i
bronizebirch: o U o 2 SDutice S 21 s MG 7 Gl 13
L R . S e 1 Sanker \poplar. |00 TeESIEE A 35 I lnialtts (s 11
Heleninmisiss e PR B0 1533 Bireh et LR 00T T A i S 1 e 28
Tl S g St 3 boxelder: . sins i, stk 2 VEAHIOTE « PN ool SRR e a SEHLE RN e e
: Erownne Il v o e 4 IHECI SR s e 2
Iris (seed pod)......... il e S TR e Lo o 1 i :
lilasc 1 maple S Exoascus on honeysuckle. . ..... % Trdeny b, o e, 2
tlachsc e e LR manle g e e SR R 5 o i
lilac (terminals). . 0.0 1 Lo T I s § o e i Lipriodendron e
mountain ash (terminals) 1 phiox 00 L i Fire blicht ; 1 Ao 1
peach ................ 2 Snillovet &b il T S 5 Glyfgmoibgia .M.l;/y.”: ................. i o e T e R 50
poplat: (Agrilushiae T 1 Mites, galls on buttonbush..... 1 S i i bR tarp sp;)}: """"" o 9
Doblar to ik s s (T 3 Oriental peach moth............ 26 Nrnlns 9 L D 29
willogw Lo e e S 3 Or_mems UL OS W 5 eV s 1 AR s o ke A
Bugs on ash (Capsids) ......... 3 Otiorhynchus ovatus on ; e e B paeor}gr """""" 1
Currant worm imported........ 3 i arborvitae 1 barberry‘ T e :
Cutworms on rhododendron.... 1  Otiorhynchus sulcatus on Taxus 2 B e philade.lbin.u's ....... 1
Elm case bearer. ol il 7o Reardpevilla U ele i e 23 S e N 1 phlox . +.... e
Eltiledichbeptle il svii e sl Sl eaigislug el s Rl LA 27 ol e R B L
Epitria CUCUmMEriS. . .. ...oovuve 1  Pistol case bearer.......... St o L AR 4 e e
European pine shoot moth...... 7  Poplar leaf beetle, Lina scripta. 2 R 1 raspberr‘y' il 3
Fall Swebwormi. b 22" ' Psylla on boxwaod. -tu. 0.t 3 Catalpa;. S e R
Four lined plant bug......... .. 1 Red-humped caterpillar......... 4 cherss iR 5 : e e
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No. No.

Name Nurseries Name Nurseries

Leaf spot on rhubarb «......... 15 Mildew on Symphoricarpus ... .1

strawberry ....... 26  Phomopsis jumiperi............ 2

Nibaraum s sy 3  Raspberry cane blight. . ... S 3

Weigelia ......... 1 SIMDSATE N o e 12

YieEAsS (e 1 Rust on’Amelanchier.......... 1

Mildewsonyapplestnn it ed 26 M analetl R e 68
azaleginelr Clstians e 2 FsH A 3 .

Eatalpailo o s el 53 Bechtel's crab......... 34

CHEEL AL ARSI S 3 Crataegish, ol 00 18

chrysanthemum .... 1 Hollyhoele - /00t 0 4

flowering crab apple 1 JHIIDET A s e bl 8

flowering grape..... 53° AN SR ol o el 1

flowering honey- i e G A 5

suckle 1 pine (3 needled)...... 1

floweting 'lilac..N ol 63 ) pine. needles.. o0 L0 2

flowering oak....... 1 quinge f o 15

Howering |'peach.. .1 SScab peari L 4

Peare f Lt 1 White pine blister rust

liien-g SR S Sl 55 ORPITe. Sy BEE N 3

Blatanusiia oeil il 1 Rhesailasit e (e 5

raspberry ........ .. 15 Yellowing of Bilacs. - b ). 10

EOSC e s e 49

An examination of the preceding list will show that among
the insects the spruce gall aphid, Adelges abietis as was the case
last year was found in more nurseries (75) than any other insect,
followed by apple leafhoppers (72), apple woolly aphid (60).
birch leaf-miner, Fenusa pumila (58), oyster-shell scale (57),
apple and thorn skeletonizer (49), rhododendron lace bug (48).
pear leaf Dblister mite (47), apple green aphid (40), San José
scale (30), spruce mite (27), imported willow leaf beetle (27),
pear slug (27), Oriental fruit moth (26), pear psylla (23), pine
bark aphid (23), fall webworm (22), catalpa leaf-miner (19),
white pine weevil (19), European red mite (15), and pine leaf
scale (13), leafhoppers on rose (11), gall midge on silver maple
(11).

Among the plant diseases found in nurseries in 1928, leaf
blotch of rose headed the list (99), followed by apple scab (76),
leaf spot of catalpa (74), apple rust (68), mildew of lilac (63),
black rot of apple (58), leaf spot of rhododendron (56), mildew
of phlox (55), mildew of catalpa (53), mildew of grape (53),
leaf spot of maple (50), mildew of rose (49), leaf spot of iris
(48), leaf spot of phlox (46), poplar canker (35), rust on Bech-
tel's crab (34), leaf spot on Japanese maple (32), leaf spot on
horse chestnut (30), leaf spot on grape (30), leaf spot on moun-
tain ash (29), leaf spot on larkspur (28), leaf spot on strawberry
(26), mildew on apple (26), bacterial disease of larkspur (22),
currant anthracnose (18), apple mosaic (18), leaf spot on box-
elder (18), rust on crataegus (18), Gnomonia ulmi on elm (16),
cherry anthracnose (15), leaf spot on quince (15), leaf spot on
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rhubarb (15), rust on quince (15), leafspot on juglans (13), Exo-
basidiumi on honeysuckle (13), raspberry mosaic (12), leaf spot
on hollyhock 11, leaf spot on kalmia (11), leaf spot on barberry
10),
{ A)s has already been stated, mildews, leaf spots and other plant
diseases were favored by the frequent rains, and were probably
more abundant than in most seasons. '
In order to show the prevalence of certain pests in nurseries
in 1928, as compared with 1927, and preceding seasons, a record
of them for the past eight years is given in the following table:

Ei1GHT-YEAR RECORD OF CERTAIN NURSERY PESTs
1921 1922 1923 1924 1925 1926 1927 1928

Oyster-shell scale. ......... 36 44 42 44 38 39 45 57
San José scale, ... 0.0 28 D19 S ED O RO T SO O 6 ST
Spruce pallaphids®™. /... ... 0031 21 28 40 27 42 82120
White pine weevil.......... 1 19 17 5 5 8 70
_Apple and thorn skeletonizer 18 LS 2 8 9 22 49
Poplaricanker.. ... .. ls o 20531 B4 s s A5 0 34 L 3D ERE0 LT 3h
Pine blister rust (on Ribes).. 2 9 6 8 7 9 9 5
Nurseries uninfested. ... ... 862 136-01U32 13334 IS4G LT R
Number of nurseries. ...... 94 101 106 116 151 162 191 228

It should be understood that the figures in the preceding table
are not strictly comparable because of the greater number of nurs-
eries since the new law went into effect in 1925. Thus though
the number of infested nurseries is greater, the actual percentage
may be considerably less.

NuMBER AND Size OF NURSERIES

The number of nurseries in Connecticut has increased each year.
The list for 1927 contained 191 names. The list for 1928 con-
tains 228 names. Of the 228 separate nurseries in the State, a
classification on account of size may be made as follows:

Nurseries  containing 50 acresionmore S alln ot SIEEE. liis i 14
< = between 10 and 50 mactes iNuis SETEAEEE Be e 29

¢ 4 “ 5 adrl QA Se i L e R 27

“« 4 & -SRI LG R I R S S O 58

& 3 1iacre or lessl Juliestits i oy e Nt TN e 100

228

During the year 1928, 245 nursery inspections were made.
The list of nursery firms receiving certificates contains 228
names; nine being new nurseries registered during the winter,
and were inspected twice, once in the spring and again in the

*Includes both Adelges abietis and Gilletlea cooleyi.
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fall. Seven nurseries which were inspected failed to qualify in
time to receive certificates during the year.

The owners of two small nurseries failing to register before
July 1, as provided in Section 2, Chapter 265, Public Acts of 1925,
a minimum charge of five dollars each was collected and the total
amount ($10.00) was sent to the State Treasurer on January 14,
1929. The cost of inspection would have been greater had it been
necessary to make a special trip from New Haven to inspect each
nursery instead of making the .inspection when working in the
vicinity. The total area of Comnnecticut nurseries in 1928 is about
3,194 acres. The figures were taken from the owner’s estimates
indicated on the registration cards, except in cases where the
acreage was not given on the cards, it was estimated by the
inspector. Each nursery of less than an acre in extent is listed as
one acre, and where fractions are given, the next whole number is
recorded. The list of nursery firms receiving certificates in 1928
is as follows:

Nursery FirMs 1N CONNECTICUT RECEIVING CERTIFICATES IN 1928

No. of
Certificate Cer-

Name of Firm Address Acreage Issued tificate
Alfus S Adoli e s e Stamferd... ... 0. 15 Dec. 137760
Alen, Hentyrloe diein oo 0k North Stonington.. 1 Aug. 21 598
Amelunxen & DeWyn. ..... Yalesville......... 3 July 26 549
Anderson MR Bloomfield........ St Dec t 31 7ES
AnastinlE NSRS (205 v L2 s Clintton, 2 e, 19 Sept. 5 . 638
Barnes Bros. Nursery Co... Yalesville......... 160 July 26 547
Barnes Eastern Nursery.... Wallingford....... 15 Sept.17 669
Barnes Nursery & Orchard

G s MR EE Wallingford: .00 75 Oct.- 11 727
BartonsRobert.l. i i, Handea Lol 1 Sept. "He Gdd
Beatiie W ikl s S New Haven....... 1 .Aug. 28 618
Beerbaum, Wm. B, .. ... .. Waterbury....... 2Oty 50 705
Benbow AL e o Nopfollet onii il o Liz Octil &2 0708
Bertana, Loais, 2w L Glenbrook........ 200 Aug. 20563
BertoliBrosi -lnec iy Greenwich........ 45 Aug. 2 564
Birchell Georgert AV B 1o 5, Stonington....... 205 Deci 261 5072
Booy LWt ol Nalesville. . ... ., 3 July 26 550
Botsiond, R = oo 2 EastiHaven . ... .. 1 Sept.27 698
Brainard Nursery & Seed Co. Thompsonville.... 15 Sept. 4 634
Braley & Coi S Al his b, Burnside......... 4 Aug. 16 582
Branford Nisseries. ., .. .0 ... Brapfordii .. . 4 Sept.12 662
Bretsehneiden /AT . Danielson .. ...% .. 1 Sept.19 674
Bridgeport Hydraulic Co... Bridgeport........ 200 Oct. 19 735
Brimfield Gardens Nursery.. Wethersfield.. . ... 2 Sept.22 684
Bristol NarseresyTnc b =0 Balstoll Bl o 40 Sept. 5 636
Brooklawn Conservatories... Bridgeport........ IerOicras senfilg
Brooklawn Nursery (2)..... Fairfield.......... 2 Oct. 14 718
Brouwer and Hancock. ... .. New London...... 13 Aug. 15 - 600
Brown, Edgar M.......... Earcferd sl marie 1. Sept.12 664
BRubenicek, Joseph (2)...... Woodmont., ...... 1L Ot S P06
Buckley, Walter E......... Gregipn HestE T 1A 7 5RG
Bulpitt, Henry B 205 0. Blapien: v e et 5 Sept. 4 635
Bunting’s Nurseries, Inc.... Groton........... 5 Aug. 23 609

INSPECTION

Namé of Firm

Bure Morms B o ciia il
IBastice Collilne €O R G
Burroughs, Thomas E.. .. ..
el BRsl D S R e
Byram Evergreen Nursery. .
Wandee "HollisiS, ov s b oo
@ant, Alexander. ). .. ...
@ardavelliy, BEoJ .. v o i
Cace Louioll on. oLl
@hapman \CaB. sl
Chippendale Nurseries. ... ..
Clark, Raymond H. . ......
@Clinton Nurseries., .. ......
@lviie, George' A 1. ... s
Conine Nursery Co........
Conn. Agr. College (Prof. S.
(RS ollisten)s, . Lo L0
Conn. Agr. Expt. Station
(W. O. Filley, Forester).. .
Conn. Valley Nurseries. . ...
Corrigan, James J.........
Cragholme Nurseries. . ... ..
Weoimic oGUA T L L
Dallas, Inc., Alexander.. . ..
Barien NUTSery, ..o« is s
Dawson, William A ........
Dunlap, Daniel S..........
D, James B.. oo s
Dougherty, James. ... .....
Hager, BEdward M ..... ....
East Rock Park Nursery.. . .
Bellsizand Sonsli. 00 0.
Elfgren and.Sons, I. P......
Elm City Nursery Co. (Wood-
mont Nurseries, Inc.) . . ..
Elm Grove Cemetery Assoc.
Ensign-Bickford Co. (S. W.
B ddy, LS upt g s
Evergreen Nursery Co......
ainty G GRS
PFarmington Valley Nursery
(Harry D. Wilcox, Prop.).
Flower City Rose Co... ..

- Fraser’s Nurseries & Dahlia.

Gardens il S Rl
Gardner's Nurseries.. ... ...
Geduldig’s Greenhouses. . ...
Giandomenico, R. Di.......
Gilbert and Bruce . (... ...
Grrliane 2180 il ol Tl
Glen Terrace Nurseries (Jas.

B Everetti Propi)i. . i
Golden Hill Nursery (Andrew

Johnson, Prop.)il i L.
Goodwin Nurseries.........
(Errillo LN LR R S

OF NURSERIES IN

Address
Rackwville. ../ .5 oo
Westportide « o o
Manchester.......
Deep River.......
New Haven.......
Greenwich........
Wethersfield .. . . ..
Springdale........
Cromwell......%..
Simshury i e
Grrotomeh et o e )

Middlebury.. ... ..
Stratfordos .00

SRS Ll

New Haven.......
Manchester.......
West Haven ... ...
Greenwich........
New Haven.......
Waterbury - . 2 0.0
1D o R el
Willimantic..... ..
Cromwell . ot
Stamtord. .. 0oL
Valesvallew: v e
Bridaeport. ... ...
New Haven.......
Manchester.......
East Killingly.....

New Canaan. ... ..

AR S
Manchester..... ..

Willitnantic. .. 0
Rocky Hialle !l
Norwich .. ... L.,
Middletown . . . ...
Kallimalyiet b e o
Wethersfield .. . . ..

Mount Carmel. . ..
Sheltonisiasess

Bloomfield........
Natldalewsabnrs Sl

1928

Acreage

Qv =t

sy
= O e e N QO R B Q0 =00 = O BN — O~JO = i = = D) O =

Pt

~ 0o
= OO OTW O D) OTOT

25

=N

No.
Certificate Cer-

Issued

Aug.
Aug.
Aug.
Aug.

Oct.

Aug.

Qe

Aug.
Sept.
Sept.
Aug.
Sept.

Dec.

Nov.

Oet

Aug.

Dec:
Dec.

Aug.
Sept.

July
Oet:

Sept.

Aug.

Aug.
Aug.
Aug.
Aug.
Aug.
Sept.
Aug.

Aug.

Sept.

Oet:

Nov.

July
Aug.

Sept.

Aug.
Oct.

Sept.

Aug.

July
Aug.

Sept.

Dec.

Nov.

Oct.

Aug.

695

of

tificate
570
625
580
576
728
579
726
601
637
691
619
690
771
742
736
562

765

763
567
640
558
738
671
584
607
606
578
602
630
705
574
589

633
720

751
557
585

702
569

714
659
623
553
587
692

761
745

722
624
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Name of Firm
Hamden Nursery (John Ca-
ol AR PO S
Hafiseh Peteth i TRy Ssas
Hamwves, Brank M .. o0 ooai
Heatn, Thomas H. wiowiiy,
Heath and ot dv i
Henninger, Christ .o oo oo
= Bl T e R0 B pl e R el
Hitd Nurseries. .. Las Joia . A
Holeomb, H, Parks . . . ...
Heloomb, nving 0 o o
Holdrdie #o B S i 7 e
Hargn sillames Bl o0 oo on
Horan and Son, James. . ...
Hoeuston; Byron D ... ...
Hoyt, Chas. E. (2) ..
Hoyt's Sons Co., Inc. Stephen
Hulll Guetis MG 0 bonit iy
Hunt and Co W Wk (h
Huntoon, Gerald W.. ..
Tomes, Willignye 0 . Sk
Intravaia, Joseph, . .. 0.
Jankovich, Joseph.........
Jetinings G Seuil o) i
Joel Nursery Co. il .o
JohasongtTome. Ll
oy B IR Ao s L
Kauser,:Alicei . el a0
Kelley & Son, James J .
Kennedy, Mary 121 (2)
Kerner, Eugene. .
Keystone Nurseries (H 1
Kellner, Prop.) d......d..
Langstroth Conifer Nursery.
Leghorn, John ] U0 o
Lewis & Valentine, Inc... ..
iljensten@arl se i
Lundberg, E. A..
MacKeever, Frank C..
Malavasi, S L R
Mallett, George L B
Maplewood Nursery Co. (F.
M. Oat, Mgr.)..
Marigold Farm (Henry Kel-
TeytBoap o Tl o i it
Mers, B HoDer(@) b
Magon, Warten S 20 1 ).
Mayapple Nurseries (Paul
M. Barrows, Prop.). s
Maynard and Gadbois......
MeConville, John: .\ ... ...
Meachen, George (e e
Meier, ATl e e
Merwin Lane Nursery......
Meyer, Taidwig. . L i
Niddelcer Mlimeks s B oCiinioon
Millane Nurseries..........

Address

Hamden. .
Fairfield. .

West Hartford _

Washington. .

Manchester.......
New Britain......
Sound View.......
Pomfret Center. . .
Winsted s ook o

Ledyard ...
Hartterd o s
Bridgeport.:.......
Mansfield'. ... . ..o .
IBE aeot i v G
New Canaan.... ..
Wallingford. .. .. ..
Earttord . ki
Rogcley Hill.. = ... 0
Millfordnlal. ¢ s
Middletown. . . ...
Plantsvilles: . . .
SOULhpOrtil. 2. ..
Wallingford. .. ....
Stratfords by sl
Danbury .........

Norwalk

Woodbury.... . ....

Danbeurgail. 0
ety htis s
Cromwell. ...l ..
D aiien i e s
New London.... ..

Rowayton........
Woodbridge. . . ...
Bridoeportii il

New Canaan..... ..
Winstediiis oo i .
Farmington, ...

Stamtordaislle s
Old Joyme e 00
Manehester.. ......
Stratiordol ol aaes,
West Hartford .. ..
Greenfield Hill . . . .
Bridgeporti. oo
D gaten L
Erompwellint i s

O
(=)
O e U e O DD 00 00 O R O G0 Q0 =t et 00 bt et T B = =

L
S W

[

1O b i
O O et O bt ok ok ok ok ek ek
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No. of
Certificate Cer-
Issued tificate

ety 195723
Sept. 18 673
Sept. 12 663
Aug. 25 612
Aug. 6 568
Sept. 24 689
Sept. 22 686
Aug. 23 608
Nov. 27 754
Aug. 6 575
Aug. 21 597
Dec. 1 759
Nov. 26 749
Oct. 16 732
Sept. 5 642

Aug. 3 565

Sept. 27 696
Sept. 10 656
Sept. 12 665
Nov. 15 744
July 26 554
Sept. 7 650
Aug. 28 621
Nov. 27 755
Aug. 31 629
Dec. 13 764
July 28 560
Sept. 10 653
Aug. 6 571
Dec. 22 768

Sept. 5 643
Aug. 3 626
Aug. 22 605
Aug. 18 591
Aug. 17 588
Aug. 8 577
Aug. 28 620
@etl ST
Sept. 20 681

Dec. 24 770
Sept. 13 667

Octl L2709
Sept. 5 645

Aug. 24 611 |

Dec. 21 766
Aug. 6 575
Oct. ol 70T
Nov. 28 757
Sept. 12 661
Sept. 28 704
Sept. 19 675
Sept. 27 695
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No. of
S Certificate Cer-
Name of Firm Address Acreage Issued tificate
I e So i bR ERE B S SHTE RockyHill. ;5 1 Oect. 9 724
IO B e B b i B Stamford. .. o 5 Aug. 29 622
Moulthrop, William. . Watertown . ...... 3 v Septis 71651
Mount Airy Gardens (R iy

Wilson, Prop.).. : North Stamford. . . 1 July 28 561
Mount Carmel Nursery ..... Mount Carmel. . .. 1 Sept.27 697
New Britain Board of Water

Commissioners. . ........ New Britain...... 50 Sept.24 688

- New Haven Nurseries (L. A.
N Saldan, Mor ) o L . New Haven....... 1:.0Oct, 31 741
New Haven Park Commission

(G. X. Amrhyn, Supt.). .. New Haven....... 20 ‘Sept. 17 670
New London Cemetery Asso- .

Gration.. Sl U New London..... i« L@t Vo734
New London County Nurs- !

ety el L e New London.... .. KEQ e el
New York, New Haven and

Hartford Railroad Co. (C.

HeHaggerty ). . obl . Stamford o sl han 8 5@ et SN
Nicholson & Thurston. . Eibchieldve s Lty aie W Ang 128 61T
Northeastern Forestry ol Cheshipe 2o it 57 66 July 26 546
Norwood Nursery. . 3 Hamder. i o8 1 5 Septy 7652
Oakland Nurseries......... Manchester... . ... 20 Aug. 18 590
Old Orchard Nur:ery (R. G.

Hanford, Prop.) Nonwalle ol S iay, 3 Now. 26750
Ostergren, Herbert. e G romwel i i ol 2 Aug. 22 604
Outpost Nurseries......... Ridgefield........ 90 Sept. 10 657
Ouwerkerk, D. K.......... ¥alesvillel . . iouae 10" July 26 552
BarkGandensi L Bridzeport. . 5 1 Sept.24 687
Park Place Nurseries (R. E.

(UpsondiProp ) el VB QT 0 D 5 Sept.25 693
Batrick, Charlesl. . ... 2002 Bridgeport........ 1 Nov. 26 752
Pedersen, Anthon =" e ws il Stamford..., . v 2 Sept.22 683
Pequod Nursery Co........ Yalesyille. . ... .o, 15 July 26 548
Bleschlko, Roberti. ... w0 Banbury . i 1 Aug. 30 627
Phelps and V. T. Hammer

oS Bhesf WL L0 L s, Branford . i w..l, 3 Sept.27 700
Phillips, Aliee Gl 00y o0, vl VIRl Eor i A R, 1 D et 2037l
Bierrepont, Seth L. .. Ridgefields v b mi. 12 Dec. 22 769
Pierson, Inc., A. N......... Cromwelll -0 1150 CAugl 24 610
Pinatello, Michael. ... ..... East Hartford. ... 2 Nov. 26 = 748
Pinehbeck Bros. Inc. ...} .. Ridgefield. ....... 3 Sept.17 668
Polish Orphanage Farm . New Britain...... Liri@Qct.y 29 1739
Pomeroy Blue Spruce Gardens New Milford. ... .. 5 Aug. 25 613
Prospect Nurseries (S. C.

Hubbard, Prop.).. Cromwell &2 S L ETV 5 Sept. 6 646
Prudence Seymour ‘Gardens

(Mary T. Parfitt, Prop.).. New Milford...... 1 Aug. 28 614
Rabinalk, Eonis 5 . s Deep River....... 1 Oct. 1 8 1T2]
Rengerman RGBT T Granbyrl e essins 1 Sept.10 655
Reynolds, Stephen. ........ South Norwalk. ... 1 July 27 556
Richmond, Gordon L..... .. New Milford. ... .. T Auc, 28 615
Rockfall Nursery Co....... Rockfall.......... 80 Sept. 6 648
Rottenberg, Julius......... Newington....... 1 Sept.28 703
RitissellME RIS s Lol Newington. ...... 1 Sept.19 678
Sage, Hollister . . e Woodbumyilsts s Sl 1 Sept. 7 649
Sargeant, Mrs. e Tollain SRR e 1 Aug. 6 566
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Name of Firm

Scheepers; Ine., John. .. ...
Schulze, Charles/ T, .. ... .
Scott’s Nurseries...........
Seltsam, George...........
Seymonr Bredi RV L0
Shailer, Edwin E. (2).......
Shelton " PhilaiS . .. ..
Sietman e EoE S o e
Simonsen SHIE L T
Sirelorove SSMTeahne o D Rd @ :
Doltes; Miastin, il - 50
Southport Nursery (Coari &
Sons. Propes)l 0]
South Wilton Nurseries (J. C.
Van Heiningen, Prop.) . . .
opencers WL T ()
Spring Nurseries (H. C.
Barnes, Propdi. 0
State of Connecticut (A. F.
Hawes, State Forester) . . .
State Street Nursery (John
Natyzon Prop. ). ol o
oteck Charles AL 500 v
Steck v -Gharles AlL L
Steek dHdreld Wine. 2 00 L
wterk SarahuBoria - T
Stratfield Nurseries (Geo. R.
Gadirey CBropy)l
Nurseries
(John Barrows, Prop.)....
Szirbik & Co., George. . . ...
Tannen Gt suam g =
Thomas Nursery...........
Tryon, George W..........
Van Der Bom Nursery. ...
VaIrllderbrook & Son, Charles
Vanderstam G s, 000
Van Wilgen Nurseries.. ... .
Masiletf fNichelas . .. .. ..
Verkades' Nurseries........
Vierail alllohin Sromie et
Wallave, A Dlicon o 07
Wayside Farm Gardens (Miss
LB Aldrich, Prop.)... ..
M o e RC DR O
Weirether, Leo (2).........
Wihcler S @BIE AW T ool .
WildHenryoe ok 00000

Willams i8arliC i L2000
Williamsy Harey G20 o
Wileox ' Elmer' B ..o oo
Wiilsoni& o lCalE . ...
Woodruff, Carleton V.. .. ...

Address
Waterbury ... .. ..
Tedyand .l i
Stamford... ... €t
Bethellihisiae vee,
Bloomfield..:.....
Bridgeport. .......

Haddamiihoo0 ),

Plamville. .\, vl
Windser. i, vo.
Shelton . b samed s

Southport. o

South Wilton. .. ..
Columbiali oh .

Bristol i bl et
Simshutys . .o s

New Haven.......
Newtown.........
Bethel a0 o
Parmingtiofn. ... ...
Beshelry e s,

Manchester.......
Hamden . .o
North Stonington..
Bethel . ti.. ...

Manchester.......
Valeswville oy o
Brantard sl jei e n s
Greenwich........
New London......
Haiehield 20 oo = 0ls
Wallingford.......

Thomaston s 2.
Noroton Heights . .
West Haven......
North Stonington..
Greenwich and Nor-
wallei s T

@rangei . o i

Acreage
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No. o
Certificate Cer-
Issued

1 'Oct

3  Aug.

10 July

Oct.
July

Oct.
Dec.
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Oct
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Oct.
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Aug.
Dec.
Aug.
Aug.
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Aug.
July

SIDD QO DD = =t et DN e et ek
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Aug.

Aug.

Aug.
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Nov.
Nov.
Sept.

Sept.
Aug.
Nowv.
Sept.

Aug.
Aug.

Sept.
Sept.
Sept.
Sept.

Sep{:.

Sept.

Nov.
Sept.

Nov.
Sept.

Nov.
Sept.

31

tificate

740
596
555
753
756

680 -

710
559
677
713
762
632
743

666

581
603

639
654

660
647
730
729
658

733

631
672
573
767
599
628

592
551
746
682
593
747
699

616
758
685
595

694
731
676
594
583
712
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No. of

Certificates Cer-
Acreage Issued tificate
1 Sept. 5 641

2 Qe 260 73T

Name of Firm Address
Wiviite, Tlavid - e Sun e Whitneyville... ...
Yale Landscape Department New Haven.......
Yale School of Forestry..... New Haven ... .. 2 Sept.19 679
aclk €0 T el s e, Deep River....... 12 Sept. 27 701

Rotaliatress i u il i I o S L 3,194

INSPECTION OF RASPBERRY PLANTATIONS

Each year for several years, certain nurserymen and raspberry
growers have applied for special inspections and certificates in or-
der to permit them to sell plants, free from the so-called mosaic
diseases. Without these special certificates they are unable to ship
raspberry plants into the five states of Michigan, Minnesota, New
York, Vermont and Wisconsin. In 1928, two nursery firms duly
applied for the special inspection and certificates. The inspections
were made at the proper time and the diseased plants removed.
After the second inspection two certificates were granted. Cer-
tain varieties contained too much mosaic to be covered by the
certificates, which include only the varieties indicated as follows:

SPECIAL CERTIFICATES ON RASPBERRY PLANTS

Certificate
Date of Num-
Name of Firm Address Variety Issue ber
Barnes Nursery & Orchard Co.,Wallingford Latham Oct. 18 18
Conine Nursery Co. .... et Stratford Cuthbert Qoti LF A7
La France
St. Regis

White Queen

Nursery DrALEBRS

Chapter 265, Public Acts of 1925, provides that dealers in nur-
sery stock must register each year, on or before March 1, with the
State Entomologist, and cite the principal sources of .their nursery
stock. All dealers’ permits are for the remainder of the calendar
year and expire on December 31. During the year 104 such
dealers have registered and received permits. The list of dealers
is on file in the office of the State Entomologist but is not printed
in this Report. :

Out-0F-STATE NURSERYMEN

Nurserymen in other states wishing to ship stock into Connecti-
cut are required to file with the State Entomologist signed copies
of their nursery inspection certificates and make application for
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permits to ship stock into the State. These permits are valid only
for the periods covered by the certificates placed on file. During
the year 261 permits have been issued to nurserymen in other
states, but the list of firms receiving them is not printed in this
Report. e

v

PArcEL CERLIFICATES

In addition to the regular inspection and certification of nursery
stock, occasionally individuals wish to send shrubs and plants to
their friends, and sometimes-nurserymen need to ship packages
before receiving their regular certificates. Consequently 237 sepa-
rate parcels of nursery stock have been inspected and package
certificates furnished.

InspecTION OF NARCISSUS BULBs

On account of Federal quarantine No. 62, narcissus bulbs
grown in Connecticut cannot be shipped into other states unless
given two inspections, one in the field in May, and the other after
the bulbs have been dug for shipment. In case they are found to
be infested with bulb flies or eelworms, they must then be treated.
During the year 45,500 such bulbs were inspected and certified.

InspEcTON OF LLAUREL AND DECORATIVE MATERIALS

Considerable decorative material is gathered each year in Con-
necticut woodlands and shipped into New York City. This is
mostly mountain laurel, Kalmia latifolia. 1f gathered within the
gipsy moth quarantined area, it is examined by Federal inspectors,
and if found clean, is certified for shipment. - Much of it is col-
lected outside the quarantined area and yet cannot enter New
York without being certified. During the year 151 such certifi-
cates were issued.

Inspecrion or SueLLED SnEp CORN

On account of the European corn borer having been found in
a small portion of Connecticut, certain states -would not allow
shelled sweet corn for seed to enter unless it had been inspected
and certified to be free from bits of cob large enough to carry
borers. Therefore a large quantity of such seed corn was in-
spected as it came through the cleaning mill, and 475 certificate
tags were issued.

INSPECTION OF IMPORTED NURSERY STOCK 701

INSPECTION OF IMPORTED NURSERY STOCK
; W. E. BrittoN AND M. P. Zarrr

Beginning with the year 1920, only rose and fruit tree seedlings
have been allowed to enter Connecticut from foreign countries.

"All other nursery stock is prohibited, except new varieties for

propagation which must enter through Washington, D. C., where
the material is inspected and if infested, treated and held under

- quarantine or destroyed. Even the rose and fruit seedlings enter

the country under regulations prescribed by the Federal Horti-
cultural Board, now called the Plant Quarantine and Control Ad-
ministration. The system requires applications, permits, proper
marking, releases at ports of entry, inspection at points of destina-
tion and reports of the inspection sent to Washington. The ispec-
tion is usually made by the State officers. The imported nursery
stock entering Connecticut in 1928 has been inspected by Mr.
Zappe with the assistance at rush periods of Messrs. B. H.
Walden, B. W. McFarland and R. C. Botsford. In number of
shipments, number of cases and number of plants, the importa-
tions of 1928 were somewhat less than those of the preceding four
years, as the following table shows:

No. of No. of No. of
Year shipments cases plants
SR SR P G R TR RN 17 - 87 814,491
HGD fRre ol e s 21 126 1,228,560
[ Pt e MR S S I 30 159 1,997,595
ORI L 35 179 1,981,895
148 e e o = 33 313 3,489,170
1P Rl B b A S R S 27 277 2,977,346
TS R R (L S oIS EE § 32 347 3,443,357
g S IR R b RN el ) S 31 : 321 3,229,915
Fopsiv kS R 36 957 2.680,700

Sources or ImrorTED NURSERY STOCK, 1927-1928

As in preceding years the greatest number of shipments came
from Holland, but from France came the greatest number of
cases and plants. The record for the year is as follows:

g No. of No. of No. of

Country shipments cases plants
Holland & -5 13 132 1,019,500
Framce Sio i 2 10 142 1,643,200
England SNEiEE 4 3 3 18,000
Total sl . 26 277 2,680,700

These 26 shipments were imported by nine different firms of
Connecticut nurserymen and florists, 15 shipments being con-
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signed to two firms. Nine shipments were composed of fruit

stock and 17 shipments of rose stock.

Kinps orF Stock IMPORTED

Of this plant material inspected,-’1,273,500, or about 48 per
cent were rose plants, and 1,407,200, or nearly 52 per cent were
fruit tree seedlings. The number of each kind is shown in the
following table:

FRUIT STOCKS

Variety ¢ No. of plants Total
Apple (all kinds)........ 486,000
Cherry (all kinds)....... 671,700
Peati s st s o i, 134,500
Plum S A 105,000
@iinees = TE e n o) 10,000 1,407,200
ROSE STOCKS
Variety No. of plants Total

1,109,500
Multiflora rose. ........ 42,000
122,000 1,273,500

Grand total fruit stocks and rose stocks 2,680,700

The following table shows the quantities of stock inspected by
months:

Month shilfagz'xe%f’cs No. of cases No. of plants
December, o0 6 28 253,000
Jantapy it by 9 145 1,626,200
Hebtuary .. nily 6 27 262,000
NMiaveh [ e s et 3 34 - 315,500
Ia e s bt e T 2 43 224,000

Potal 0 5. 26 277 2,680,700

The time required to inspect this imported plant material is -

equivalent to one man working 27 days and his time, traveling
and other necessary expenses amounts to about $400.00.

In addition to the inspected material enumerated and tabulated
above, there were 37 shipments of tree seeds which were not in-
spected in Connecticut, but which were fumigated at the port of
entry. Of all shipments of imported stock 26 reports were made
to the Federal Horticultural Board at Washington. There were
also 11 shipments of new varieties for propagation, which were
inspected at Washington, D. C.

Of the 26 shipments inspected, 15 shipments or about 58 per

cent were found infested with insects, some of which are well-
known pests. Detailed information regarding them follows:
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PEsTs FouND oN IMPORTED NURSERY STOCK
15 Shipments Infested

Acronycta auricoma Schiff. (2 shipments). On quince, pear and plum,
A. Fermaud, Angers, France; on apple and cherry, Andre
Choplin, Maze, France.

Aporia crataege Linn. (1 shipment). On apple, 5 nests, A. Fermaud,
Angers, France. :

Blaps mucronate Latr. (1 shipment). On cherry, A. Fermaud, Angers,
France.

Emphytus cinctus Linn. (9 shipments). On manetti rose, Association Flora,
C. Klyn & Co., Otto & Sons, Boskoop, H. H. Woldering, Veen-
dam, Holland; Andre Choplin, Maze, France; Geo. I. Adamds,
Tunbridge Wells, W. C. Slocock, Surrey, England.

Lampyrid eggs (1 shipment). In gallery of Emphytus cinctus in manetti
rose, Geo. I. Adamds, Tunbridge Wells, England.

Lepidopterous pupae (2 shipments). Dead crushed specimens on cherry,
%ndre Choplin, Maze, France; Hemeray-Aubert, Orleans,
rance.

Mamestra dissimilis Kn. (1 shipment). Cocoon on rose, Andre Choplin,
Maze, France.

Notolophus antigua Linn. (5 shipments). One egg-mass on apple, 1 on rose,
Andre Choplin, Maze, France; 3 egg-masses on apple, A. Fer-
maud, Angers, France; 1 egg-mass on apple, V. Lebreton,
La Pyramide, France.

Papilio podalirius Linn. (1 shipment). On cherry, Andre Choplin, Maze,
France. :

Paratetranychus pilosus C. and F. (1 shipment). On apple, V. Lebreton,
La Pyramide, France.

Woolly aphid (3 shipments). On apple, A. Fermaud, Angers, France,
; V. Lebreton, La Pyramide, France.

INSPECTION OF APIARIES IN 1928

In 1928, as in preceding years, the apiaries, of Connecticut
have been inspected by Messrs. H. W. Coley, of Westport, and
A. W. Yates, of Hartford, who have worked on a per diem basis.
Mr. Coley has covered the southern half of the State, (Fairfield,
New Haven, Middlesex and New London Counties), and Mr.
Yates the northern half (Litchfield, Hartford, Tolland, and
Windham Counties).

This inspection work in 1928 required 138 man days and to-
gether with traveling expenses cost $1,805.05. In all, 852 apiaries,
containing 8,023 colonies, were inspected in 1928 as against 803
apiaries containing 8,133 colonies in 1927. The apiaries averaged
9.41 colonies each in 1928 and 10.1 each in 1927.

The following table shows the number of apiaries and colonies
inspected and the average number of colonies per apiary, as well
as the cost per apiary and colony for each year since the inspec-
tion work originated in 1910:
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NINETEEN YEAR RECORD: OF APIARY INSPECTION IN CONNECTICUT

Average Average

No. of No. of No. Colonies Cost of Inspection
Year Apiaries Colonies Per Apiary Per Apiary Per Colony
1910 208 1,595 7.6 $2.40 .28
1911 162 1,571 9.7 1.99 21
1912 153 1,431 .~ 9.3 1.96 21
1913 189 1,500 7.9 1.63 21
1914 463 3,882 8.38 1:62 .19
1915 494 4,241 ¢ 8.58 1.51 A75
1916 467 3,898 8.34 1.61 .19
1917 473 4,506 9.52 1.58 .166
1918. 395 3,047 7.8 1.97 .25
1919 723 : 6,070 11.2 2.45 .29
1920 762 4,797 6.5 2.565 41
1921 751 6,972 9.2 2.638 .24
1922 - 797 8,007 10.04 2.60 257
1923 725 6,802 9.38 2554 L 2T
1924 953 8,929 9.4 2.42 .25
1925 766 8,257 10.7 2.45 22
1926 814 7,923 9.7 2.35 .24
1927 803 8,133 10.1 2.37 234
1928 852 8,023 9.41 P 225

In 1928, apiaries were inspected in 149 towns as against 135
towns in 1927, and 137 towns in 1926.

Inspections were made in the following towns in 1928 which
were not visited in 1927: Fairfield County—New Fairfield, Sher-
man; New Haven County—Bethany, Branford, Cheshire, East
Haven, Hamden, Meriden, Middlebury, New Haven, North Bran-
ford, Orange, Southbury, Wolcott, Woodbridge; Middlesex
County—Killingworth, Saybrook; New London County—East
Lyme, Old Lyme, Preston, Sprague ; Litchfield County—Cornwall,
Goshen ; Hartford County—Enfield, Southington, South Wind-
sor ; Windham County—Pomf{ret, Sterling.

On the other hand, the following 15 towns, where inspections
were made in 1927, were not visited by the inspectors in 1928:
IFairfield County—Trumbull, Weston, Shelton, Monroe; New
Haven County—Ansonia, Beacon Falls, Prospect; New London
County—Lisbon; Litchfield County—Barkhamsted; Tolland
County— Willington ; Windham County—Ashford, Chaphn East-
ford, Hampton, Thompson.

There are several towns where no recent inspections have been
made. In Warren (Litchfield County) no apiaries have been
inspected since 1919, though the inspector has made inquiries and
failed to learn of any beekeepers in the town. Bridgeport (Fair-
field County) has not been inspected since 1926. No inspection
has been made in Eastford (Windham County) since 1924.

EuroreaN Four Broop

This is a disease of the young larvae, caused by a bacterial germ
known, as Bacillus pluton, and commonly called European foul
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brood. Usually it is more troublesome in early summer than at
other times during the year, the cell contents are not ropy or gela-
tinous, and though often with the odor of fermentation, it is not
very offensive. Requeening with Italian queens and uniting two
or more weak colonies to make them strong are common methods
of control.

Of the 852 apiaries and 8,023 colonies inspected in 1928, 9
apiaries and 26 colonies were found infested with European foul
brood. This infestation amounts to 1.05 per cent of the apiaries

~ and .324 per cent of the whole number of colonies inspected dur-

ing the season.

The following table gives a complete record of percentages of
infestation of European foul brood in Connecticut since the in-
spection work begain in 1910:

RECORD OF EUROPEAN FOUL BROOD

Percentage of Infestation Percentage of Infestation

Year Apiaries Colonies Year Apiaries Colonies
1910 75.9 49.7 1919 6.6 1.2
1911 51.8 274 1920 4.3 1.5
1912 47.7 23.5 1921 3.91 1.26
1913 44.4 24.5 1922 4.14 .85
1914 32.6 13.9 1923 2.34 .36
1915 . 26.1 10.3 1924 1.78 526
1916 18.8 7.05 1925 2.48 507
1917 16.7 4.86 1926 | 3.19 .858
1918 9.8 3.3 1927 112 282
1928 1.05 .324

During 1928, European foul brood was discovered only in the
following 7 towns: Old Saybrook in Middlesex County ; Bristol,
Marlborough, New Britain, Newington, and Wethersfield in Hart-
ford County; Brooklyn in Windham County. No apiaries in-
fested with this disease were found in Fairfield, New Haven,
New London, Litchfield or Tolland Counties.

AwmericaNn FouL Broop

American foul brood is also a disease of the larvae caused by
the bacterial organism known to science as Bactllus larvae, but it
attacks the brood at a later stage of development than does the
European foul brood. It usually shows when the larvae are
nearly mature or pupating after the cells are sealed. The diseased
cells are shrunken, and if broken open, the contents have a pecul-
iar ropy or stringy consistency and give off a very offensive odor.
Formerly the treatment was to shake the bees into clean hives,
destroy the infected combs, and disinfect the old hives. Now the
diseased combs may be sterilized by soaking them in an alcohol-
formalin solution containing twenty per cent of formalin, after
which they may be used with safety.

3
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Of the 852 apiaries and 8,023 colonies inspected in 1928, 36

apiaries and 79 colonies were infested with American foul brood.

This infestation’ is equivalent to 4.213 per cent of the apiaries and
.98 per cent of the colonies inspected in 1928. This record for
1928 is a greater percentage of infested apiaries than is usually
found. It is the highest percentage ‘of apiaries ever found and
in only one year (1919) has the percentage of colonies infested
with this disease been greater in Connecticut since the inspection
work started in Connecticut. '

The following table shows a ‘complete record regarding Ameri- °

can foul brood since apiary inspection was started in Connecticut
in 1910.

RECORD OF AMERICAN FOUL BROOD

Percentage of Infestation Percentage of Infestation

Year Apiaries Colonies Year Apiaries  Colonies
1910 ) 0 1919 3 il
1911 0 0 1920 1.18 .25
1912 0 0 1921 2.5 .56
1913 0 0 1922 1.38 27
1914 1.07 o 1923 .985 .323
1915 .8 18 1924 1.04 22
1916 1.07 .15 1925 3.26 424
1917 42 17 1926 1.72 .29
1918 1.01 .32 1927 3.11 .70
1928 4.213 .98

During 1928, American foul brood was found in the following
22 towns: Ridgefield and Wilton in Fairfield County ; Branford,
Cheshire, Hamden, Prospect, and Wallingford in New Haven
County; Chester and Middlefield in Middlesex County; East
Lyme in New London County; Bethlehem, Thomaston, Water-

town and Winchester in Litchfield County; Bristol, Hartland,

Manchester, West Hartford and Windsor in Hartford County;
Andover and Ellington in Tolland County, and Brooklyn in Wind-
ham County.

SACBROOD

Sacbrood or pickled brood is a disease often mistaken for
American or European foul brood. The cause is considered to
be a filterable virus. The larvae die about the time the cells are
capped and lie on their backs with heads turned upward. The
body is swollen and contents watery, but there is no ropiness, and
the entire cell contents may easily be removed intact as if enclosed
in a sac. The color is variable, though often light yellow or
brown, with head nearly black. The usual treatment is to make
strong colonies by uniting the weak ones. In certain rare cases
where whole apiaries become infected, new queens should be sup-
plied to all the colonies.
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The following table shows the record of sacbrood since apiary
inspection in Connecticut started in 1910:

‘RECORD OF SACBROOD

Percentage of Infestation Percentage of Infestation

Year Apiaries Colonies Year Apiaries Colonies
1910 0 0 1919 1.24 19
1911 o el 1920 1.18 .229
1912 T Several 1921 1.06 157
1913 3 2.8 1922 1.37 187
1914 2.59 21 1923 .53 .086
1915 2.02 47 1924 1.78 52
1916 428 .051 1925 3.39 .836
1917 1.48 199 © 1926 1.1 138
1918 253 .032 1927 .03 .0036

1928 .035 .087

During the year Sacbrood was found in the following 2 towns:
Wallingford in New Haven County and Killingworth in Middle-
sex County.

StATISTICS OF INSPECTION

The statistics of apiary inspection by towns and counties are
given in the following pages with summary on page 711.

. INsPECTION OF APIARIES, 1928

Apiaries Colonies . Foul Brood
In- Dis- In- Dis- Ameri- Euro- Sac-
Town spected eased spected eased can pean brood
Fairfield County:

IBethclior A ep-laif 0 44 0 0 0 0
Bridgeport...... 0 0 0 0 0 0 0
Brookfield. . .. .. 3 0 62 0 0 0 0
Panbutye: . 1 0 16 0 0 0 0
Darienslit. L 3 0 28 0 0 0 0
Bastomki o ol 1 0 70 0 0 0 0
Bairhebd ol il 3 0 46 0 0 0 0
Greenwich...... 6 0 34 0 0 0 0
Mionitos i 0 0 0 0 0 0 0
New Canaan.... 2 0 28 0 0 0 0
New Fairfield. .. 3 0 27 0 0 0 0
Newtown. ...... 0 0 0 0 0 0 0
Norwalle o 0.0k 0 1 0 16 0 0 0 0
Redding.. ... ... 2 0 40 0 0 0 0
Ridgefield..... .. 5 4 32 14 14 0 0
Sheltori w2l 0 0 0 0 0 0 0
Sherman ..o ke 0 5 0 0 0 0
Stamfardi f e 4 0 b7 0 0 0 0
Shmationd Fils S il 05 28 0 0 0 0
chmarabulle N 0 0 0 0 0 0 0
Weston......... 0 0 0 0 0 0 0
Westport. il 2 i 32 0 0 0 0
Wiiltomi sl e 2 3 147 11 14l 0 0

54 i 712 25 25 0 0
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Apiaries Colonies Foul Brood
In- Dis- In- - Dis- Ameri- Euro- Sac-
Town spected eased spected eased can pean brood
New Haven County:
AT SO A e k] 0 0 0 0 0 0 0
Beacon Falls.... O 0 0 0 - 0 0 0
Bethany sl ool 5| 0 14 oy 0 0 0
Bramford ..t iy 2 1 14 2 2 0 0
Cheshire........ 6 1 108 3 3 0 0
Denhy L mliiio 1 0 5 0 0 0 0
East Haven..... 2 0 15 0 0 0 0
Guilfordr coi ik 8 0 44 0 0 0 0
Hamden. .. .~ ... 7 0 i 0 0 0 0
Madison........ 3 2 * 14 2 2 0 0
Meriden. ....... 4 0 56 0 0 0 0
Middlebury. . ... 4 0 30 0 0 0 0
Malford. . ool e 0 33 0 0 0 0
Naugatucki i, 5 0 60 0 0 0 0
New Haven..... 2 0 10 0 0 0 0
North Branford.. 1 0 12 0 0 0 0
North Haven.... 1 0 26 0 0 0 0
Oratige ol 4 0 25 0 0 0 0
Oxfordvis s ns i 0 0 0 0 0 0 0
Praspeet. .. .. 4 1 34 1 1 0 0
Seymeurs el Ll dml 0 27 0 (] 0 0
Southbury ... ... 1 0 14 0 0 0 0
Wallingford. . ... 13 3 83 9 4 0 5
Waterbury...... 59 0 26 0 0 0 0
West Haven.... 0 0 0 0 0 0 0
Wialeottia e ian s 0 12 0 0 0 0
Woodbridge...... 2 0 28 0 0 0 0
85 8 763 17 ‘12 0 5
Middlesex County: :
Chesten. LTS 0 50 0 0 0 0
Clintonl LW s 1 59 2 2 0 0
Cromwell....... 4 0 59 0 0 0 0
Dhichar, 000 0 0 0 0 QW i) 0
.East Haddam ... 4 0 154 0 0 0 0
East Hampton.. 9 0 115 0 0 0 0
Esgexarit Lol h 4 0 3 0 0 -0 0
Haddam. 0. 5 0 63 0 0 0 0
Killingworth. ... 7 il 17 2 0 0 2
Middlefield.. ... 2 1 36 8 8 0 0
Middletown..... 4 0 56 0 0 0 0
0Old Saybrook... 5 0 74 14 0 14 0
Portland i io it e 0 44 0 0 0 0
Saybrook =it 1 0 16 0 0 0 0
Westbrook.. . ... 1 0 8 0 0 0 0
65 4 784 26 10 14 2
New London County:
Bozralel o 2wl : 1 0 9 0 0 0- 0
Colehester .. o8, 12 0 143 0 0 0 0
East Lyme...... 2 1 98 1 1 0 0
Branklin oo i 2 0 89 0 0 0 0
Griswold b0 il 0 72 0 0 0 0
Graton =it o 6 0 82 0 0 0 0
Lebanon........ 11 0 132 0 0 0 0

R A i i WA o g g TR L

*One colony inspected twice.
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Apiaries Colonies Foul Brood
; In- is- In- Dis- Amer- Euro- Sac-
Town spected eased spected eased ican pean brood
New London County—cont.
Ledyard...:..... 5 0 61 0 0 0 0
175 01 T N e 0 0 0 0 -0 0 0
feymed e it 2 0 86 0 0 0 0
Montville....... 7 0 64 0 0 0 0
‘New London.... 3 0 15 0 0 0 0
North Stonington 1 0 15 0 0 0 0
Notwich.. .- . 14 O, 459 0 0 0 0
@idiyme. o 01 0 14 0 0 0 0
Breston . ). 0. 4 0 95 0 0 0 0
Balenmin. .k 1 0 9 0 0 0 0
DPLAgUe . o e v 2 0 62 0 0 0 0
Stonington. ... .. 5 0 68 0 0 0 0
Voluntown... ... 2 0 194 0 0 0 0
Waterford. . .. .. 2 0 34 0 0 0 0
84 1 1,619 1 1 0 0
Litchfield County:
Barkhamsted.... 0 0 0 0 0 0 0
Bethlehem*. . . .. 11 2 43 3 3 0 0
Bridgewater. .. .. 5 0 87 0 0 0 0
Canan .1 i 3 0 15 0 0 0 0
Eolebrook.. (.. | 2 0 27 0 0 0 0
Cornwally . ... ). 4 0 20 0 0 0 0
Gloshien .. ol 4+ 0 35 0 0 0 0
Harwinton.... .. 57 0 17 0 0 0 0
eentls ol 5 0 99 0 0 0 0
Litchfield. . ... .. 9 0 122 0 0 0 (]
1 g AR 5 0 2L 0 0 0 0
New Hartford... 9 0 29 0 0 0 0
New Milford.... 6 0 111 0 0 0 0
Noarfolie. v o in 2. 3 0 16 0 0 0 0
Neorth Canaan... 2 0 63 0 0 0 0
Riymouth. .~ 0 8 0 34 0 0 0 0
Rexbury.. . ... '5 0 38 0 0 0 0
walisbury ... .. = 7 0 80 0 0 0 0
liaron.. ... o (5] 0 71 0 0 0 (4}
Thomaston..... 8 2 32 3 3 0 0
Torrington... ... 12 0 89 0 0 0 0
Warren......... 0 0 0 0 0 0 0
Washington. . . .. 8 0 140 0 0 0 0
Watertown...... 11 1 53 3 3 0 0
Winchester. ..... 14 1 68 1 1 0 0
Woodbury...... 5 0 86 0 0 0 0
158 6 1,402 10 10 0 0
~ Hartford County:
Ao e Ll 5 0 19 0 0 0 0
Werling il 12 0 227 0 0 0 0
Bloomfield. . . ... 10 0 . 159 0 0 0 0
Beistol . ool Sl 17 2 93 3 2 1 0
Burlington... ... 4 0 26 0 0 0 0
Canton, .« At 10 0 48 0 0 0 0
East Granby.... 3 0 20 0 0 0 0
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Apiaries Colonies
n- Dis- In- Dis-
Town spected eased spected eased

Hartford County—cont.

BULLETIN 305

Foul Brood
Amer- Euro-
ican pean

Sac-
brood

East Hartford... 8 0 38 0 0 0 0
East Windsor. ., 15 0 83 2.0 0 0 0
Enfield e o 9 0 D 1S 0 0 0 0
Farmington. . ... 12 0 754 0 0 0 0
Glastonbury . ... 8 0 91 0 0 0 0.
Granbye o nae g 0 65 0 0 0 0
Harttord . 570002 0 22 0 0 0 0
Hactlandi e ye 2 2 98 3 3 0 0
Manchester. . . .. 11 2 63 2 2 0 0
Marlborough.... 2 1, 29 2 0 2 0
New Britain.... 9 2 79 2 0 2 0
Newingtont..... 9 1 65 4 0 4 0
Blainville. . 14 0 46 0 0 0 0
Rocky Hill.cuii 4 0 32 0 0 0 0
Simsbury....... 10 0 51 0 0 0 0
Southington..... 7 0 35 0 0 0 0
South Windsor.. 7 0 40 0 0 0 0
Suffield o 12 0 76 0 0 0 0
West Hartford... 15 3 96 5 5 0 0
Wethersfield. ... 15 2 73 2 0 2 0
Windsor*....... 18 1 94 1 1 0 0
Windsor Locks.. 2 0 8 0 0 0- 0
261 16 1,900 24 13 11 0
Tolland County:
Andover........ 1 17 7 7 0 0
Bolton o6 i, 4 0 17 0 0 0 0
Columbla - 7 0 27 0 0 0 0
Coventry....... 13 0 74 0 0 0 0
Bllington.o. . 5.\ 9 ak 41 1 1 0 0
Hebrog o i 0iall6 0 25 0 0 0 0
Mansfield. .. .... 8 0 34 0 0 0 0
SOMETS. ..., i s 2 0 9 0 0 0 0
Stattofdis. o (it 13 0 40 0 0 0 0
Tolland: oo 8 0 42 0 0 0 0
Unanids e 2 3 0 2 0 0 0 0
Neernion =00 i, 3 0 19 0 0 0 0
Willington .. .. .. 0 0 0 0 0 0 0
82 D 347 8 8 0 0
Windham County:

Ashford: et 0 0 0 0 0 0 0
Brooklyn. .... 3 1 109 ) 0 1 0
Canterbury. .. .. 4 0 56 40 0 0 0
Chapha o000 0 0 0 0 0 0 0
Hastiord w0 o 0 0 0 0 0 0 0
Hampton. . ...\ 0 0 0 0 0 0 0
Killingly 6 0 40 ) 0 0 0
Plainfield .. ..... 152 0 47 0 0 0 0
Pomifrets . U5 b 0 29 0 0 10 0
Putnami . o 5 0 36 0 0 0 0
Scotlands Ly 0T 0 33 0 0 0 0
Sterling.. .. 00008 0 16 0 0 0 0
Thompson...... 0 0 0 -0 0 0 0
Windham .0 1Y 0 70 0 0 0 0
Woodstock. ... .. 6 0 60 0 0 0 0
63 1 496 1 0 il 0

*QOne apiary inspected twice.
TOne bee paralysis.

e e gu Ty ey wpa Ry g Ta Ty .~ e g o, o\ et el Rl 8
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SUMMARY
Apiaries Colonies Foul Brood

No. In- Dis- In- Dis- Amer- Euro- Sac-

County Towns spected eased spected eased ican pean brood
Fairfield. ... 17 54 71 712 25 25 N0 0
New Haven. 23 85 8 763 17 12 0 5
Middlesex... 14 65 4 784 26 10 14 2
New London 20 84 il 1,619 il 1 0 ()
Litchfield. .. 24 158¢ 6 1,402 10 10 0 0
Hartford.... 29 261 17% 1,900 25* 13 11 0
Tolland..... 12 82 2 347 8 8 0 0
Windham... 10 63 1 496 1 0 1 0
149 852 46 8,023 113 79 26 i

No. Apiaries No. Colonies

laspcatedmmiiiee o e e e 852 8,023
Infested with European foul brood.. . . .. 9 26
Pericentinfestedar: 25 0 L A 1.05 ! .324
Infested with American foul brood. .. ... 36 79
IBeniconnimbestod ian TNt i | o) 4.213 .98
Irnfestediwith Sachroed 0 o0 3 7
Infested with bee paralysis............. g 1
Average number of colonies per apiary. .. 9.41
€ OSEOF ITNSPECHION. /. .l s $1,805.05
AVETane COSLpeT apiary b f $2. .12
Average costper eolony. ... 0oL .225

RecistraTioNn or Brrms

Though Chapter 129, Public Acts of 1923, provides that all bee-
keepers shall register with the town clerk of the town in which
the bees are kept, on or before October 1 of each year, the law
is not enforced and only a portion of the apiaries are registered.
In Stafford in 1924, one beekeeper was prosecuted and fined for
failing to register, but I have not learned of any other case in
Connecticut where the law has been enforced. In one town in
1928, the town clerk (a woman) telephoned to certain persons
known to keep bees, with the result that all of them registered.

The law also provides that the town clerks shall report all such
registrations to the State Entomologist on or before February 1,
but does not require them to report in case no registrations have
been made. Consequently, without investigating the matter, it is
impossible to know whether the town clerk has failed to report the
names registered or whether no bees have been registered in the
town. Probably the General Assembly of 1929 will be asked to
change this provision of the law.

The law as it now stands is as follows:

“Section 1. Every person owning one or more hives of bees shall,
annually, on or before the first day of October, make application to the
town clerk of the town in which such bees are kept, for the registration of
such bees, and such town clerk shall issue to such applicant a certificate

*One colony had bee paralysis.
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of registration upon the payment of a recording fee of twenty-five cents,
which certificate shall be in the form prescribed and upon blanks furnished
by the commissioner of domestic animals and shall be recorded in the
office of such town clerk.

Sec. 2. A record of such registration and of the name and place of
residence of the registrant and the definitelocation in the town where
bees are kept by him shall be kept in a separate book in the office of the
town clerk, which record shall be accessible to the public. Each town

clerk shall file with the state entomologist of the Connecticut Agricultural :

Experiment Station a complete list of such registrations and locations on
or before the first day of February of the year succeeding such registrations.
Any town clerk failing to perform such duty shall be fined not more than
ten dollars. >

Sec. 3. Any owner of bees who shall fail to register as required by the
provisions of this act shall be fined not more than five dollars.”

All beekeepers should each year on or before October 1, register
with the town clerk in the towns where the bees are kept.

All town clerks after October 1, should report complete data
regarding such registration to the State Entomologist.

GIPSY MOTH WORK IN CONNECTICUT IN’1928
By W. E. Brirrox AND JoEN T. ASHWORTH

The work of suppressing the gipsy moth has been continued on
the same plan as adopted in former years, by the State of Con-
necticut in cooperation with the Federal Bureau of Entomology.
As the Federal forces have ever been chiefly interested in pre-
venting the further spread of the insect, they have operated in the
territory along the western border of the infested area. The
State forces for the most part have worked in the territory further
eastward which is known to be infested. We are greatly indebted
to Messrs. A. F. Burgess and H. L. Blaisdell, in charge of the
Federal work, for their hearty cooperation and we here express
to them our thanks and appreciation.

FINANCIAL STATEMENT

RECEIPTS

Appropriation for biennial period ending June 30, 1929.. ... $100,000.00
Rebate on automobile insurance. ............ AL TRTRY (BT e 199.04

Totalay e e e I $100,199.04

Balompa il b md ) 2 RS i LI IR s o $4,840.00
LB M e e Rk S Il I s 39,174.67
Stationery and office supplies )b . vii . i b, 32.00
SutdryEsupplas Jcid e Ul L s il L S 13.94
Communication service

Jelephome v o la s (iaie e e $64.80

Pogtace it s e e R 11.24
76.04
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Fravellexpenses. v SAn A i ol L ST Ty : $270.36
(B3 Eyalatar sy o el s UGS B O R el 3 o e T i 1,57 122
()1 T I e R S L = T30.T2
rapsportation efthingsi i o il vl 60.86
Prnibin e i(WaritnelsTefis) by o a0 S it s by s 27.50
Heat, Light, Water and Power:
[EalEse e S e e e e $144.10
Bleokrietby ol o e i o g e s 20.00
— 164.10
Tools, machinery and appliances.... ... Vo i Rl 663.75
b pray anatenialsidyt S SRR RN A S U e L1177
Buildings and land
(AR s i e e e e e il $ 12.00
Rent of storehouse............., 300.00
BLOTALE OL AUEOS,. | v s e oiie e s 328.50
_— 640.50
Contingent expenses
Purchase of new Buick car....... $1,262.00
Medical services. . .o .cvvinonhin. 2.00
Insurance (liability):
anantos Il =R LS T, 625.54
freaand theftol s ion b il 81.39
stocleand fixtlires, .« . S 131.50
Spray damage to auto........... 25.00
2,127.43
Automobile repairs and supplies. .............. 1,538.53
— $53,043.39
Balanecl b o $47,155.65
EouipMENT

The Buick touring car used for the past three years, having
reached the point of requiring frequent repairs, was exchanged
tor a new Buick sedan early in July, 1927. A Dodge touring car
has nearly outlived its usefulness, and authorization has already
been granted to exchange it for a Chevrolet sedan. Nine Ford
light delivery trucks are used in transporting the scouts from their
boarding places to the field, each crew having a truck in charge of
the foreman. Two Netco trucks with Fitzhenry-Guptill pumps
and 400-gallon tanks are used in spraying, and a horse-drawn
power sprayer is available if needed.

During the year, 1,000 feet of new spray hose was purchased.
This gives us about 3,500 feet of one-inch high pressure spray
hose and 150 feet of suction hose.

The storehouse rented on North Main Street, Danielson, is
provided with gasoline tank and pump, and is well equipped with
small tools, Ford parts, tires and tubes, so that most of the repair
work can be done by our own men.

DgeraiLs or Work BY CouNTIES AND TOWNS

The following pages contain a detailed account of the scout-
ing, spraying and other control measures in the infested towns.
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When egg-clusters are found, they are always saturated with

creosote to kill the eggs. Complete statistics are given in the -

tables beginning on page 723 and are summarized on page 725.

WINDHAM COUNTY

The only scouting in Windham County this year was done in
training men, with a little additional work in late spring, and was
all confined to the three following towns:

Killingly—54 ‘Infest»at‘ions—-2,437 Egg-clusters

Killingly was used as 4 training school this-year, and the south-
ern two-thirds of the town was scouted. The infestations found
were not so large as in preceding vears, but were closer together,
indicating a more general infestation especially at the eastern end
of the town near the Rhode Island State line. The largest colony
found was in white oak woodland owned by G. E. Paine, situated
on the Green Hollow road just south of Danielson; 598 egg-
clusters were found and treated here. On the south side of the
Providence pike just east of the village of South Killingly, 345
egg-clusters were found on six trees and in a stone wall. These
‘were the only large colonies found in the town and spraying was
done by State men in June.

Scotland—2 Infestations—6 Egg-clusters

Scouting in this town was started May 5, and two small infes-
tations of three egg-clusters each were found, one in the south-
western corner of the town and the other about one mile north of
the post office.

Sterling—8 Infestations—405 Egg-clusters

It was late in May before scouting was started in Sterling, and
the eggs were hatching when the men found them. Before the
town was completed, scouting had to be stopped, and spraying
was started. Two large colonies were found just north of the
Providence road near the Rhode Island line, one of 146 egg-clus-
ters was on land owned by J. H. Brown and the other of 100 egg-
clusters was a short distance southward on land owned by Henry
Esklinen. Three places were sprayed by State men in June.

NEW LONDON COUNTY

New London—15 Infestations—660 Egg-clusters

Two large colonies were found in New London by a State crew
this year, one of 230 egg-clusters on a white oak and in a stone
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wall on Roosevelt Street, on land owned by Mr. McMahon, and
the other of 211 egg-clusters on Glenwood Avenue, in the south-
ern end of the town. These two infestations were the only large
ones and the other colonies were distributed rather evenly
throughout the town. Spraying was done by State men.

North Stonington

Before scouting could be started in North Stonington, the egg
masses were hatching and the men had to start spraying ; however,
after the spraying was over men were sent to scout around loca-
tions where the pest had been found in former years. Altogether
342 pupae and larvae were found and destroyed.

Norwich—8 Infestations—1,007 Egg-clusters

Seven of the eight infestations found this year in Norwich were
situated in the Greenville district, and two of them were large
colonies. One of 760 egg-clusters was found to extend over sev-

eral blocks west of North Main Street, and the other of 145 egg-

clusters was on land owned by C. E. Jennings at 201 Hamilton

Avenue. A large amount of spraying was done in Norwich by
State men. '

Old Lyme

In the season of 1922 three small infestations were discovered
and treated in Old Lyme. As the territory around these places
had since been scouted several times and nothing found, the work
this year consisted of summer scouting around the old infesta-
tions ; no larvae or pupae were found.

Stonington—39 Infestations—5,791 Egg-clusters

Fifty-seven egg-clusters were found this year in the village of
Stonington where in the same territory 1,159 were found last year.
This year 4,958 egg-clusters were found in the village of Pawca-
tuck where conditions were worse than in Stonington village last
year. The trees of the entire village were sprayed, and it is hoped
that the results will be as successful as in Stonington village last
year. A large colony was found in woodland owned by H. C.
Davis located on the east side of Quiambog Cove but the other
infestations were small, most of them containing less than ten
egg-clusters. Spraying was done by State men.

Bozrah—1 Infestation—970 Egg-clusters

One large colony was found in Bozrah on the west side of Bear
Hill on two white oaks and in a stone wall on land owned by E. A.
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Bishop about one-eighth of a mile back from the road. A majority
of the 970 egg-clusters were in the stone wall. This infestation
was sprayed by State men.

East Lyme .- :

The work in East Lyme this year consisted of scouting for
larvae around the places where the gipsy moth had occurred be-
fore; 16 pupae were found and destroyed by State men.

The towns of Franklin and. Ledyard were also scouted but
nothing found. ) }

Groton—9 Infestations—76 Egg-clusters

None of the infestations found in Groton this year were large;
two of 20 egg-clusters each were located in the southwestern end
of the town, one on apple trees in Schnescotte Park, the other on
maple, cherry and apple trees and in a stone wall at Branford
Farms. The spraying was done by State men. '

Lebanon—14 Infestations—3,216 Egg-clusters

All but one of the infestations in this town were situated in the
northern half; in fact, ten of the fourteen were in the extreme
northern end, and it looks as if the entire spread had come from
a woodland colony on land owned by Mr. Lieberman between
Sweet Hill and Lebanon Village. Altogether 2,209 egg-clusters
were found in this colony. A colony of 317 egg-clusters was
found in the margin of a woodland owned by Mr. Blakesly just
east of Lebanon Street, and the next largest colony was one of 211
egg-clusters found in woodland owned by the Boston Club. These
three infestations contained more than 80 per cent of the total
number of egg-clusters found in the town. State men sprayed
around these infestations.

MIDDLESEX COUNTY
East Haddam

East Haddam was the only town scouted in Middlesex County
this year and no trace of gipsy moth was found. :

. TOLLAND COUNTY
Columbia—11 Infestations—3,106 Egg-clusters

The infestations in Columbia were all situated in the southwest-
ern part of the town and all but two of them occurred in wooded
areas. The largest infestation contained 1,815 egg-clusters scat-
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ered throughout a large block situated on both sides of the State
road leading from Hebron to Columbia, near the Hebron town
line. A colony of 514 egg-clusters was found just east of the one
mentioned, in woodland and orchard owned by Mr. Bailey and
Mr. Topple. These were the largest colonies although four others
of 100 or more egg-clusters each were found in the town. Spray-

ing was done by State men.

Coventry—6 Infestations—515 Egg-clusters

Two large colonies were found in Coventry this year by a State
crew, one of 215 egg-clusters in woodland owned by B. Hyde,
and situated about a mile south of Coventry village. The other
was in an oak grove owned by E. A. White, just across the.Willi-
mantic River from Eagleville where 215 egg-clusters were found.
The spraying was done by State men.

Ellington—25 Infestations—704 Egg-clusters

Most of the infested territory in Ellington lies in the northern
part of the town between the State road leading to Somers and
Crystal Lake, and most of the colonies were small. Two wood-
land colonies are mentioned here as they are stinated on the high
ridge extending south from Soapstone Mountain and are open to
windspread, one containing 204 egg-clusters on land owned by
Joe Witiuk, and the other of 101 egg-clusters on land owned by
F. L. Worthington. State men did the spraying. °

Hebron—8 Infestations—813 Egg-clusters

Six of the eight infestations found this year were located in
the southwestern end of the town. Two of the largest were
woodland colonies, one of 353 egg-clusters on land owned by
Messrs. Adler and Staba, and the other of 242 egg-clusters on
land owned by Mrs. Adela White. The spraying was done by
State men. g

Mansfield—34 Infestations—2,772 Egg-clusters

Mansfield was scouted this year for the first time since 1924,
and the degree of infestation has greatly increased since that time.
The infestations were found scattered over the whole town, the
largest colonies occurring in the northeastern or Wormwood Hill
section. Colonies of 536, 269, 255, and 241 egg-clusters were
discovered in woodlands owned respectively by Messrs. Sulkow-
ski, Feingold and Smith. Though these colonies were the largest
found in the town, there were several of 100 or more egg-clusters
each. The spraying in this town was done by State men.
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Somers—19 Infestations—1,431 Egg-clusters

Two large colonies were found in Somers this year by a State
crew, both situated nearly on the Massachusetts State line north
of North Somers. One of 477 egg-clusters on apple, maple and
pine trees also in a stone wall, the owner of which could not be
found; the other was in apple, maple and oak trees on land owned
by Anthony Joonelas. The rest of the infestations, although’
spread separately over the town, were all small. State men did the
spraying. .

Stafford—113 Infestations—4,353 Egg-clusters

Stafford is generally infested throughout the entire township ;
in fact, it is in about the same condition as Thompson, Woodstock
and Union. Only two really large colonies were discovered, the
others being of medium size. Both colonies mentioned above
were located in the Stafford Springs district, one of 279 egg-clus-
ters on land owned by Malone Moore and Fred Ruby, and the
other of 258 egg-clusters was on the Cyril Johnson Woolen Com-

pany’s property on High Street. Spraying was done by State
men.

Tolland—3 Infestations—119 Egg-clusters

In Tolland, 110 of the 119 egg-clusters found this year were
in white oaks just north of Tolland Village on land owned by E.
Ewald ; the other nine egg-clusters were in two colonies of five and
four egg-clusters each found on land owned by J. D. Cohen, near
the Ellington town line. The spraying was done by a State crew.

Vernon—2 Infestations—120 Egg-clusters

A colony of 117 egg-clusters was discovered by a State crew in
Vernon this year about one mile north of Vernon Center, in pas-
ture oaks owned by Mr. Dougherty. About the same distance
east of the village, another of three egg-clusters was found in
oak woodland. Both places were sprayed by a State crew.

Willington—34 Infestations—1,104 Egg-clusters

All but three of the infestations in Willington were in the north-
ern half of the township; these were small and found from East
Willington southward along the Ashford town line. There were
two large colonies found in the northwestern part of the town, one
on apple trees and in a woodland owned by P. Figura, containing
285 egg-clusters, and one of 264 egg-clusters on 14 trees around
Mr. P. Halchek’s house. The rest of the colonies were small and
of one year’s standing. State men did the spraying in this town.
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HARTFORD COUNTY
‘East Windsor—1 Infestation—1 Egg-cluster

ingle ego-cluster was found in a maple tree owned by Mrs.
Cu?hillar;;gl,esit%ied about one and one-half miles‘west of Windsor-
ville on the north side of Keach Brook, this being the only trace
of the gipsy moth found by the State scouts in this town. No
spraying was thought necessary. ;

Enfield—1 Infestation—6 Egg-clusters

A small colony of six egg-clusters was four}d in one white
oak tree in a field owned by Mrs. Elizabeth Pierce, about two
miles south of Hazardville.  One egg-cluster was found at this
place in 1922. This colony was sprayed July 2 by State men.

Granby—24 Infestations—1,580 Egg-clusters

This town was used by the Federal forces to 't_rain men before
sending them into the outside territory. In addition to the road-
side scouting, 280 acres of woodland were scogted, d1v1d§zd into
eight separate blocks. The bulk of the infestations are still con-
fined to the southwestern corner of the town where the largest
colonies were found. There were two of them, one of 870 egg-
clusters in the woodland owned by Max Shinder, and the other
of 262 egg-clusters in woodland owned by Mr. Lapion. Just
north of these colonies was found an infestation of 108 egg-clus-
ters in an orchard owned by Andrew Boris. The spraymng was
done by State men and over three-quarters of a ton of dry arsenate
of lead was used.

Hartford—4 Infestations—151 Egg-clusters

d
One colony of 124 egg-clusters was found on property owne

by IglrofessoryPato-n, at No. 50 Forest Street, and an_other of 18
egg-clusters on roadside trees at the corner of Farmington Ave-
nue and South Marshall Street. Both of these infestations were

sprayed on July 3 by State men.

Hartland—5 Infestations—b583 Egg-clusters

The Federal forces used Hartland for training men the same
as Granby. The two largest colonies were found on property
owned by Mr. Lichdi, in the northeast corner of the town. One
was in woodland and contained 209 egg-clusters, and the other
was a colony of 144 egg-clusters 1n an orchard. Both these %/?1—
onies and another small infestation of seven egg-clusters in Mr.
Eddy’s orchard were sprayed by State men.
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Suffield—9 Infestations—259 Egg-clusters

Only one colony of considerable size was found this year in
Suffield. This was in woodland owned by the Berkshire Ice Co.,
of Southwick, Mass., situated on the western side of the town near
Lake Congamond. This and a small infestation in a pasture were
sprayed on July 2 by State men.

Wethersfield—1 Infestation—715 Egg-clusters

A large .colony of 715 egg-clusters was found this year in
Wethersfield on meadow land owned by E. Isaacson, near the
bend of the Connecticut River. When the crew scouted this ter-
ritory a lot of the land was covered with water so the ground
work could not be done. In June, the spraying machines were
sent there in an attempt to spray the trees but on account of two
days of rain, the land was flooded and the sprayers had to be re-
moved. They were sent to other parts of the state to continue the
work, but later they returned and had sprayed about four and
. one-half acres of woodland when similar conditions arose and the
work had to be abandoned for this season. :

In the following towns—DBloomfield, Bristol, Burlington, Can-
ton, New Britain, Simsbury, South Windsor and West Hartford
—work was confined to scouting the territory around last year’s
infestations, and no re-infestations were found in any of these
towns. The towns of Rocky Hill, Windsor and Windsor Locks
were completely scouted and no infestations found.

LITCHFIELD COUNTY

The only work done by State men in Litchfield County consisted
in scouting around last year’s infestations in the three towns of
Harwinton, New Hartford and Plymouth. One egg-cluster was
found near an old infestation in Harwinton, but nothing was dis-
covered in the other two towns. All other work in Litchfield
County reported in this paper was done by Federal men. Without
their help it would have been impossible to have covered so much
territory. More towns were scouted in this section of the State
in 1927-1928 than has been covered in one season for several
years. :

Barkhamsted—4 Infestations—748 Egg-clusters

Of the total number of egg-clusters discovered in Barkhamsted
this year, 722 were found in woodland owned by C. LeGeyt,
situated on the eastern edge of the town near the Granby line.
This' colony seemed to have spread from the large colony on Mr.
Shinder’s property in the southwestern corner of Granby. The
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three other infestations were all in woodland and all very small.
Spraying was done at two of the colonies by State men.

Canaan

Federal men scouted 1,082 acres of woodland this year in
Canaan; this was territory in and around old infestations and
no trace of the gipsy moth was found.

Colebrook—1 Infestation—46 Egg-clusters

One colony of 46 egg-clusters was found on fruit and shade
trees owned by Frank Williams, situated about two miles west of
the Colebrook Post Office.

Cornwall—9 Infestations—280 Egg-clusters

All nine infestations found in Cornwall this year were situated

" in a cluster around and on South Mountain, which is in the

southwestern part of the town near Cornwall Bridge. The two
largest were woodland colonies on land owned by Dr. W. C.
Clark and contained 83 and 61 egg-clusters respectively; two
other colonies were found on Dr. Clark’s property. One colony of
60 egg-clusters and three smaller ones were on property owned
by Mr. Patterson. About 180 acres of woodland were sprayed at
these infestations, nearly a half ton of lead arsenate being used.

Goshen—1 Infestation-—1,626 Egg-clusters

A large colony of 1,626 egg-clusters was found in Goshen in
woodland owned by the Waterbury Water Company, situated
directly south of the West Goshen Post Office, near the Litchfield
line. Twenty-five and one-half acres of woodland were sprayed
by Federal men. i

New Milford

The scouting in New Milford this year was confined to the
territory around last year’s infestation, in southern end of the
town, where about 1,518 acres of woodland were scouted and
nothing found.

Norfolk—7 Infestations—162 Egg-clusters

The infestations (as in the case of Cornwall) were all grouped
in the northeastern corner of the town, all in woodland and the
two largest were colonies of 52 and 49 egg-clusters, on land owned
by Mr. Laitinen and the Doolittle Lake Company, respectively. A
Federal crew sprayed five of the colonies, and over one and one-



22 CONNECTICUT EXPERIMENT STATION BULLETIN 305

quarter tons of dry arsenate of lead were used in spraying 101

acres of woodland. In one place nearly a mile of hose was neces-

sary to reach the infested trees.

North Canaan—3 Infestations——68 Egg-clusters

Three small colonies were found about one mile east of East
Canaan, in woodlands owned by James Rosier, Max Sivan and B.
Stevens, where 32, 31 and five egg-clusters were found in the
order named. The spraying was done by Federal men on June
11 and 12. SR

Salisbury—1 Infesfation——l(i Egg-clusters

One small colony of 16 egg-clusters was found in woodland
owned by F. C. Hood, located west of Falls Village and just
south of Mount Prospect. Eleven acres were sprayed between
July 3 and July 7 by a Federal crew.

Sharon—2 Infestations—22 Egg-clusters

Two colonies, one of 13 egg-clusters in woodland owned by
Fred Gobilot and one of nine egg-clusters in woodland owned by
A. B. Curtis were the only infestations of gipsy moth found in
Sharon this year. Both colonies were located in the southwestern
end of the town near Skiff Mountain. Altogether fifteen and one-
half acres of woodland were sprayed at both places by Federal
mer.

The towns of Litchfield and Winchester were also scouted and
no infestations found.

FAIRFIELD COUNTY

The only town in this county where any gipsy moth work was
done this year was Greenwich. In 1926 a large infestation was
discovered there; clean-up work was carried out and when the
town was scouted again in 1927, nothing was found. This year
the work was confined to the area around the old infestation and
again nothing was found so it is hoped that the colony has been
eradicated. This work was done by Federal men.

NEW HAVEN COUNTY

Wallingford—1 Infestation—4,505 Egg-clusters

Wallingfofd was agaih found to be infested with the gipsy
moth when a Federal crew scouted the town this year, a wood-
land colony of 4,505 egg-clusters was discovered in the north-
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western corner of the town near the Meriden and Cheshire lines.
This was the only infestation found in the county this year al-
though 17 other towns were scouted by Federal men. At the
colony in Wallingford the dead wood and brush was cut and
burned during the late winter and spring to make it easier to

-spray and thus eradicate this isolated colony. Altogether, 92,800

gallons of spray liquid were used in 130 acres of woodland and a
small orchard of 10 apple trees, and it is hoped that the colony has

been eradicated.

The seventeen towns scouted in the county were Ansonia, Bea-
con Falls, Bethany, Cheshire, Derby, East Haven, Hamden, Mid-
dlebury, Milford, Naugatuck, New Haven, Orange, Oxford,
Prospect, Seymour, Wolcott and Woodbridge.

STATISTICS OF INFESTATIONS 1927-1928.

o. No. Egg- No. No.Lbs. No. Larvae No. Miles
Infestations  clusters Colonies Poison and Pupae Roadway
i Towns Found Creosoted Sprayed Used Killed Scouted
Windham County: |
Bdflinoly ol 0 o 5 2,437 4 45 590 29
Scotland.......... singles 6 0 0 0 34
Stevling. L. 00T 8 405 3 45 0 11
62 2,848 7 90 590 74
New London County:
Beorah 0 1 970 1 12 25 42
iEast Lymet....... 0 0 0 0 16
Eranklin.......... 0 0 0 0 0 53
fototon s 9 76 1 19 412 56
Eebanoti..... i« s 14 3,216 3 42 135 130
Wedyardy. .00 0 0 0 0 0 45
New London...... 15 660 9 70 234 23
North Stoningtonf. 0 0 0 0 342
N aewich, 1oVl 8 1,007 6 585 0 73
@ld Lymetf. ..o 0 0 0 0 0 0
iPreston. .. o v 3 157 iL 175 0 33
Sl e L S il 42 1 25 0 46
Stonington........ 39 5,791 10 1,750 252 52
90 11,919 32 2,678 1,840 553
Tolland County:
Colimbialy . 500 11 3,106 3 150 709 65
€ oventry o 6 515 2 87 6 102
EBHington : . ol 25 704 1 438 11 98
Hlehron, . e 8 813 2 850 260 100
Mansfield......... 34 2,772 3 75 190 99
BDmers . o 19 1,431 9 502 124 69
Shaiford ol 113 4,353 51 1,124 0 159
BEckiand.., L S S 119 2 62 ¢ 5 104
VEENOT, 5 v esnse s 2 120 2 112 0 67
Wallington =050 34 1,104 14 110 0 129
255 15,037 89 3,510 1,305 992

TScouted by State men around old infestations.

g P



724 CONNECTICUT EXPERIMENT' STATION BULLETIN 305
No. No. Egg- No. No.Lbs. No. Larvae No. Miles
Infestations clusters Colonies Poison and Pupae Roadway
Towns Found Creosoted Sprayed Used Killed  Scouted
Middlesex County:
Bast' Haddam .. 0 0 0 0 0 165
Hartford County:
Bloomfieldt....... 0 0 0 0 0
Bristaliols e o 0 0 0 0 0 5
Burhington 70 a0 0 -0 0 0 0 9
Canteorifi bl 0 0 0 0 22
East Windsor, -4, . 1 1 0 0 0 79
Enfield .o douin 1 i 6 1 12 4 96
Granhyt il oo 24 1,587 9 1,555 545 95
Hartford .. 220 .0 a4 151 2 50 95 167
Hartland® . ... 00 5 - 385 3 560 39 64
New Britaint. .. .. 0 0 0 0 0
Roclky Hillls ST i 0 0 0 0 38
Simsburyf. Lo, 0 0 0 0 0
South Windsor.... 0 0 0 0 0 9
Stufield s o vii 9 259 2 550 94 85
West Hartford.... 0 0 0 0 0 6
Wethersfield. . . ... 1 715 1 270 318 45
Wiandser: s oo 0 0 0 0 0 81
Windsor Locks.... 0 0 0 0 0 30
45 3,104 18 2,997 1,117 809
New Haven County:
Anisoniats e oo 0 0 0 0 0 43
Beacon Falls*. .. .. 0 0 0 0 0 23
Bethanydos o 0 0 0 0 0 62
Cheshire®, .. ...... 0 0 0 0 0 93
Derbipt il e 0 0 0 0 0 32
BEast Haven®, .. .- 0 0 0 0 0 65
Hamden*, ... .o 0 0 0 0 0 102
Middlebury*. .. ... 0 0 0 0 0 61
Milferd® o on s 0 0 0 0 0 86
Naungatucle® .- 0 0 0 0 0 66
New Haven™®...... 0 0 0 0 0 210
Orange i e 0 0 0 0 0 57
Oxtord Sl ala T sit 0 0 0 0 0 70
Prospeetftiilc i im 0 0 0 0 0 41
Seymourtaic v 0 0 0 0 0 55
Wallingford™®. .. ... 1 4,505 1 4,640 0 131
Wicleatttrans it 0 0 0 0 0 51
Woodbridge*...... 0 0 0 0 0 55
i 4,505 il 4,640 0 1,310
Litchfield County: - 3
Barkhamsted®. ... . 4 748 2 450 0 84
Eanaant vol i) 0 0 0 0 (1,082
acres)
Colebraolk® . .5 ... 1 46 0 "0 0 A0
Cornwall® sk 9 280 9 9,650 0 104
Goshen™ .. 1 1,626 < 1,825 0 90
Harwinton {0000 0 0 0 0
0 0 0 140

Tatchfield Sl 0 0

*Scouted by Federal Men. { ¥
+Scouted by State men around old infestations.
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: No.. No. Egg- No. No.Lbs. No.Larvae No. Miles
b nfestations clusters  Colonies Poison and Pupae Roadway
i Found Creosoted Sprayed Used Killed  Scouted

Litchfield County—cont.
New Hartfordt.... 0 0 0 0 0
New’ Milford*. . . .. 0 0 0 0 0 (1,518
Norfollatto s 1ol 7 162 5 2,595 0 acressg
North Canaan*.... 3 68 1 100 0 56
Plymouthfc. 000 0 0 0 0 0
Sahsbuiy ATk L 1 16 1 920 1 110
Shgron .......... 2 22 2 1,120 0 140
Winchester®. . ... .. 0 0 0 0 0 100
28 2,969 21 16,660 0 979
Fairfield County:
Greenwichi. Ao S 0 0 0 0 (12 acres)

SUMMARY OF STATISTICS

No. No. No. Egg- No. No. Lbs No. Larvae  No. Mil
T In 4 - ; . . By iles
R e DR S T e
Vgﬁndham A= 62 2,848 7 90 590 74
New London 13 90 11,919 82 2,678 1,840 558
Tolland.... 10 205 15,037 89 3,510 1,305 992
Middlesex.. 1 0 0 0 a iy 165
I—Eartford... 18 45 3,104 18 2,997 1AL 809
%’iwhgei‘éen. }g 2% 4,505 il 4,640 0 1,310
itchfield . . . 2,969 :
Fairfield. .. 1 0 0 2(% 16’668 8 878
79 481 40,382 - 168 30,575 4,852 4,882

Parasite Work

This branch of the work is carried on year after year in coop-
eration with the Federal laboratory at Melrose Highlands, Mass.
In the Report of the Connecticut Agricultural Experiment Sta-
tion for 1922, page 313, will be found brief accounts of the dif-
ferent species of parasites and the matter need not be repeated
here. This year, the egg parasite, Anastatus bifasctatus, only was
liberated, and the following table gives the towns and number of
1nd1v1dgals liberated in each town. The method previously fol-
lowed in trying to get these enemies of the gipsy moth estab-
lished has been to put them out at places where the moths are
abundant and a year after make collections of egg-clusters if they
could be found, to see if any of the parasites could be recovered. A
large number of the towns in the eastern end of the State have
‘been so treated and but few recoveries have been made, so this year
another method is being tried. Thus in Thompson, two plots of
woodland, one of 84 acres, the other of 48 acres, and in Eastford

*Scouted by Federal men.

TScouted by State men around old i i
3 infestations.
¥Scouted by Federal men arouad old infestatoins.
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a plot of 50 acres, were laid out in one and two-acre sections.
There was also a check plot laid out in cach town, and all plots
were then scouted for egg-clusters and the average number in
each plot estimated. Then the parasites were planted according
to the degree of infestation. Collections- have been made at the
different plots this winter but as the résults have not been fully

tabulated at this time, a more complete report will be made at a -

later date.

List oF TowNs AND NUMBER OF ANASTATUS PARASITES LIBERATED IN
Eace Town DurING SEAsON, 1927-1928

Towns No. of Individuals
Abietorange SloTake I AL ST S ol S 0 U 104,000
Eastford * 50,000
Mansfield 99,000
Wl e EORE e ne o e D R el 41,000
Coventeyrrodo S hlber b s e ok 25,000
I ebran sl (AR LR BE et T AN K 35,000
EolEmbigli e e s s ae s 71,000
Lebanon: /00 i o T e 40,000
Stoninofonesi-" eSS EEE G o 35,000

500,000

DeroLiATION

Up to this time there has never been any noticeable defoliation
of trees in Connecticut by gipsy moth caterpillars. Yet we are
confident that hundreds of acres would have been defoliated long
before this had the insect not been kept in check by the suppres-
sion work conducted by the State. In 1924 we were very optimis-
tic regarding the parasites which seemed to be making themselves
felt in many localities where they apparently caused an actual
reduction of the gipsy moths. But something has happened to
the parasites since 1924. In 1925 they were much less abundant
and the gipsy moth became more prevalent, and the following
year there were large stripped areas of woodland in Massachu-
setts. In 1924, about 825 acres were defoliated in Massachusetts,
this being considered the minimum for 20 years. In 1928, occurred
the most severe defoliation in recent years, estimated at 262,000
acres, about half of the area being in Massachusetts and the other
half in New Hampshire and Maine. :

Present conditions are very grave and there should be no re-
duction in suppression work for the next few years.

QUARANTINE

No new towns have been placed in the quarantined area in Con-
necticut during the past year, but 31 towns shown in Fig. 57,

*Thompson and Eastford were used for re-colonization experimental plots.
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formerly in the lightly infested quarantined area (colored green
on the Federal map) have been placed in the generally infested
area (colored red on the Federal map). These towns are as fol-
lows: Barkhamsted, Litchfield County; Bloomfield, Canton, East
Granby, Glastonbury, Granby, Hartford, Hartland, Simsbury,
Suffield, Wethersfield, Windsor and Windsor Locks, Hartford
County; Andover, Columbia and Hebron, Tolland County; Boz-
rah, Colchester, Franklin, Griswold, Groton, Lebanon, Ledyard,
Lisbon, New London, North Stonington, Norwich, Preston,

- Sprague, Stonington, and Voluntown, New London County.

IeOa’s _ R
R\ \\

XN
. X\

L

g £
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Fi6. 57. Map of Connecticut showing present quarantined areas.
A, generally infested; B, lightly infested.

RECOMMENDATIONS

In view of the present situation, we felt like requesting an in-
creased appropriation for gipsy moth work for the biennial
period ending June 30, 1931, but later decided to ask for the
same amount as granted for the present biennium, but in doing
so to also file a statement calling attention to the gravity of gipsy
moth conditions at the present time. We therefore recommend
that an appropriation of $100,000.00 be granted for the next two
years, by the General Assembly of 1929. We believe this to be
inadequate and that some noticeable defoliation may occur in 1929
or 1930.
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NOTES ON FRUIT INSECTS IN 1928
By M. P. Zarpe

During the spring and early summer of 1928, some observations
were made on fruit insects while visiting orchards throughout
the State. At harvest time some fruit in each of a few orchards
was scored to check up on the early observations and to see how
successful the fruit growers had been in carrying out their spray
programs. :

The European red mite, Paratetranychus pilosus C. and F., was
quite abundant early in the season. Many eggs were seen at Ban-
tam, Cheshire, East Hampton, Guilford, Hamden, Madison, Mil-
tord, New Canaan, South Glastonbury, Southington, Unionville,
Wallingford and Wilton. From the numbers of eggs present, it
looked as though there would be a heavy infestation by the mid-
dle of summer, but the mites did not reproduce as fast as expected,
probably due to weather conditions. Only in one or two cases
were mites present in large enough numbers to cause injury. Late
in the fall, however, there were many eggs present on the trees
and many apples at harvest time had mite eggs in the calyx cup.

Aphids were very scarce in the spring. On some trees where
counts were made, only about one aphid per ten buds could be
seen. Many of these had been killed by the delayed dormant
spray applied by the orchardist. Not many aphids developed dur-
ing the summer and practically no injury to fruit resulted.

Leaf hoppers hatched in about the usual numbers in the spring,

but the wet weather was unfavorable for their development. . By
the middle of July, many had been killed by a fungous disease and
were left dead upon the leaves. :

Fall cankerworms, Ailsophila pometaria Harris, were present in
the orchards early in the season doing a little damage in Durham,
Hamden and South Glastonbury. Orchards that received the
prepink and pink sprays showed very little cankerworm injury.

The plum curculio, Conotrachelus nenuphar Hbst., did the usual
amount of damage this year. Apple orchards near peach orch-
ards always show the largest amount of damage nearest the peach
orchard. Many curculios are produced in the early dropped
peaches and these often come into the apple orchard. Wild apple
trees that are never sprayed are another source of infestation.
Fruit scored from several orchards during the fall showed that
there was considerable injury caused by curculios. Most of this
injury, however, would not be so great as to reduce the value of
the fruit. In most cases where the infestation is very heavy, some
of the fruit is worthless and is thrown into the culls.

In Cheshire, Baldwin apples from four orchards were scored
and 12, 16, 17 and 22 per cent of the fruit was marked by cur-
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culios. In Branford two orchards showed three and eleven per
cent injured, and in East Wallingford three, seven, and 14 per
cent. All fruit scored was from sprayed trees. .
Several vineyards in South Glastonbury were severely injured
by the grapevine flea-beetle, Haltica chalybea 11l. The injury is
done by the adult insect which eats out the swelling buds in early
spring, thus destroying the embryonic fruit clusters. The injury
is usually most apparent on the outside rows of the vineyard and

1 - on the ends of the rows. When the vines leaf out, both adults

and larvae feed on the leaves. This insect also feeds on wild
grapes and Virginia creeper. The remedy is either hand picking
of the early adults, or spraying with a heavy dose of arsenate of
lead, two pounds of dry poison per 50 gallons of water. This
should be applied when the first beetles appear. After the vines
have leafed out, another application of arsenate of lead will kill
the young larvae. This will reduce their numbers so that fewer
adults will be present the following year.

PLANT BUG INJURY TO FRUITS
By Pairip GARMAN

During June, 1928, peaches on several trees growing on the
Experiment Station grounds in New Haven were noticed to be
injured severely by a kind of puncture which caused small sunken
areas from which gum exuded. As a result of this attack, prac-
tically all of these peaches either dropped from the trees or were

" so deformed as to be worthless. The peach trees are situated near

the west boundary of the Station grounds and nearby on the ad-
joining premises are several black oak trees of medium size. On
investigation; it was found that plant bugs of the family Miridae,
had migrated from the oak trees to the peach trees and were
responsible for the injury to the fruit. The main migration from
the oaks which were not over 50 feet away came in June when an
examination of the fruit showed the bugs present and sucking the
juices. On these peach trees 100 per cent of the fruit was
affected. ’

Preliminary tests were made with nicotine dust as a control
and it was found that the bugs could be brought down from the
trees with this material though not all were killed. Numerous
applications would probably have to be made to keep the trees
free at the time when the insects are migrating. According to
observations made by Caesar and Ross, there is little danger to
trees planted a hundred yards or more from oaks. This fact
should be considered in laying out a new orchard of peach trees,
and has important bearing in case removal or treatment of the
nearby oaks is thought expedient.
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The species involved are Lygus quercalbaé Knight and Lygus
ommvagus Knight, both of which were found infesting the

F16. 58. A plant bug, Lygus omnivagus Knight which injured peaches.
A, adult bug; B, right clasper, ventral aspect; C, left clasper, lateral
aspect; D, left clasper, dorsal aspect.

i

F16. 59. Genitalia of Lygus quercalbae Knight. A, right clasper, ventral
aspect; B, left clasper, dorsal aspect; C, left clasper, lateral aspect.

p.eac':hes' at New Haven. They are closely related species and
similar in general appearance, the species L. omnivagus being rep-
resented in Fig. 58, and the damage to the fruit on Plate XXI.
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Injury of the type described is also credited to L. caryae,
Knight, a species normally developing on hickory, and of course,
the common tarnished plant bug, L. pratensis Linn., developing
on weeds of various kinds, sometimes causes trouble. The injury
by these pests is known as “cat-facing” in some sections due to the

- peculiar formation of the peach sometime after the damage has

been done. On pears, damage appears to result in deformed fruits
rather than the “cat-faced” condition, and in some orchards ap-
pears to be worse with the Bosc variety than others.
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THE ORIENTAL PEACH MOTH
By PriLip GarMAN

The Oriental peach moth, Grapholitha (Laspeyresia) molesta
Busck, was active in Connecticut in 1928, becoming very destruc-
tive in some orchards where little damage was done heretofore.
In a few orchards it decreased in abundance, due probably to con-
tinued action of parasites and certain orchard practices of the
growers. It has now been present in some orchards of East Wal-
lingford for four years, causing a percentage of wormy fruit

- variously estimated at 50-100 per cent. In a few orchards within

the heavily infested district, the pest has been slow in establishing
itself, not having as yet become commercially important.

The areas where commercial damage was done in Connecticut
are shown on the map (Fig. 60), the shaded portions indicating
limits of commercial damage. The greatest damage last year was
done in the south central district indicated by the heavy black.
Orchards in this area varied in their degree of infestation, but the
worst affected ranged from 50-100 per cent in Hileys and Elber-
tas. The pest was reported this year for the first time to be do-
ing commercial damage in New London County. In Hartford
County the infestation is still' uneven, but some orchardists ex-
perienced severe losses. Fairfield and New Haven counties seem
to be about the same as last year with perhaps more orchards on
the whole infested. The infestation was particularly severe in
quinces, practically every quince orchard in New Haven county
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being infested, with much wormy fruit appearing on the local mar-
ket. Quinces seem to be particularly-attractive to the moths as
indicated by the number of larvae obtained from a single bushel
of discarded fruits. Over 600 were obtained from this bushel
and it was estimated that fully 1,000 were originally present be-
cause of the number of exit holes found in the fruit when obtained.

At our suggestion, one orchardist, Mr. S. R. MacDonald kindly
dusted his quinces four times at weekly intervals beginning Aug-
ust 10. Another grower, Mr. J..H. R. Bishop, alternated sprays

Probable limits of conmercial
damage ., CONNECTICUT
Werst infestations BN 2
Quilying infestations ®
Commercial damdge
reporied [l

At s B
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F16. 60. Map of Connecticut showing distribution of the oriental peach
moth in 1928.

with dusts beginning about the same date and making four ap-
plications in all. Both treatments failed. to control the peach

moth. In addition, two trees at the Experiment Station were used,

one receiving five sprays of lead arsenate (1 oz.-2 gals.) on the
following dates—August 9, 15, 25, 31 and September 8. Fifty-
two per cent of the fruit was found to be wormy on examination
and 111 larvae were obtained from the sprayed tree, whereas 96.1
per cent of the check fruit -was infested and a total of 146 larvae
found on examination. The latter test indicates some reduction,
but inasmuch as it involves only two trees cannot be considered
significant until confirmed by further experiments.
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During 1928, tests were begun with ovicides and repellents and
it was found that a materially increased kill could be obtained
with one per cent white oil emulsions combined with various
contact poisons, over that previously reported for nicotine-soap
combinations. The most successful this year was a combination of
white oil emulsion and pyrethrum soap, it being noted that many
of the young larvae walking over the material were killed. The re- :

Fic. 61. Glypta rufiscutellaris Cresson, a parasite of the oriental peach
moth. A, adult male, side view; B, adult female dorsal view; C,
tip of female ovipositor.

sults of several years’ tests with lead arsenate and fluosilicates and
some of the fluorides indicate that these are effective killing agents
for the recently hatched larvae. Perhaps the most promising yet
discovered, however, has been reported by Dr. Driggers of the
New Jersey Experiment Station, who reports the successful use
of talc and mica dusts. Since these are very cheap and non-in-
jurious, they should prove valuable in combatting the peach moth.
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Dr. Stearns of Ohio has experimented with heavy lime sprays and
finds them successful in reducing the infestation. He uses as much
as 25 pounds of lime in 50 gallons of water. About 12 different
dilute combinations were tried on the overwintering larvae in
1928 without success. Mr. Ross of-Canada, however, reports a
very good kill of these larvae with certain tar acid oils used at

10-15 per cent strength. Bait pans continue to be used in indicat- -

ing the different broods, but no experimenters have yet obtained
any great reduction in infested fruit from their use. They should
form a -valuable adjunct to the spray schedule in indicating the
best time for spray applications.

Limited investigations were carried on with parasites and col-
lections made from various orchards to determine the amount of
parasitism. In general, it may be stated that those orchards most
heavily infested had fewer parasites, which was particularly true
of the Rogers orchard at Southington and the Young orchard at
East Wallingford. Very few parasites of the second brood larvae
infesting twigs yere found. The most important parasite found
this year was Glypta rufiscutellaris Cresson (Fig. 61) which was
obtained at New Haven late in the season. The parasite began
emerging August 29 and continued until October 18. Larvae of
the peach moth were exposed in cages with the parasites and ovi-
position observed by Mr. J. F. Townsend, the female inserting the

ovipositor in the end of an infested twig. The egg parasite

Trichogramma minutum Riley was observed early in the season
by Mr. Walden who found it parasitising the eggs of the imported
currant worm (Pteronidea ribesi Scopoli) on June 4. The same
parasite was obtained in field cages from the eggs of the Oriental
peach moth beginning July 26 and continuing until September 24.
Parasites emerged from eggs parasitized on the latter date but
did not hibernate.

CORN BORER CLEAN-UP OPERATIONS ON THE
1927 INFESTATIONS

By M. P. Zarpe

The work of cleaning up the infestations of the European corn
borer found in 1927 was begun in the fall of 1927 when the in-
fested corn and weed areas in the towns of Milford and Oxford
were burned. During 1928 no infestations were found in either
of these towns.

The other 1927 infestations were all in the southeastern part
of the State in the shore towns of Stonington, Groton, and East
Lyme. These towns have been infested for several years, but no
spread has been found outside their borders.
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Actual burning work started in East Lyme on March 15, and,
though machinery and men were ready to work a few days earlier,
weather conditions prevented it. Work in East Lyme was com-
pleted on March 26. In this town the village of Niantic was
generally infested and a few infestations were on the Crescent
Beach road south and west of the village. The infestations were
mostly in backyard gardens and in some small fields of corn just
outside the village. Most of the work was done with hand burn-

- ers. A machine burner was used in some of the larger fields, but

was not very satisfactory because the fields were too small to
make its use economical. The machine burner consists of a bat-
tery of nozzles on a long pipe through which the oil is forced.
Just behind the nozzles is a large metal shield to protect the men
from the heat. This is all mounted on wheels and is drawn very
slowly over the fields of infested material by several men. About
35 acres of corn and weed areas were burned in Niantic, requiring
231 man days to complete the work. :

From Niantic the burning crew was shifted to the town of
Groton where there were two centers of infestation. One was on
the top of Fort Hill and the other in the village of Noank. At
Fort Hill the machine burner was used in one large field. Other
fields had been plowed. The corn that was not completely plowed
under was picked up and burned. There was much corn in a pas-
ture, which had been partly eaten by cows. The uneaten portions

& were raked and picked up and were burned without the aid of any

oil. At Noank all infestations were in backyard gardens and all
clean-up work was done with hand burners. Approximately 12
acres of gardens were either cleaned by raking and picking up
infested material or burned without any preliminary raking. It
required about 133 man days to clean up the town and the work

" was done between April 14 and April 21. In the town of Ston-

ington, there were five centers of infestation. One was south of
Miystic railroad station in a small market gardening section. The
largest fields were machine burned and smaller areas were burned
with hand burners as were the edges of the larger fields. Another

:, infested section was north of Mystic about half way between

Mystic and Old Mystic. This area consisted of fairly large fields
of corn and weeds and was burned by the carriage burners except
for a few small areas and around the edges of the fields. This
section was infested in 1925 but no infestations were found in
1926.

One infested area was at the Industrial Place, Mystic, where
the infestations were found in small gardens and in one large
cornfield near the infested gardens. This area was also infested
in 1926. Small backyard gardens were burned over with hand
burners and the large fields with machine burners.
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Another infested section was just north of Stonington borough
and was mostly in small back yards. Both machine and hand
burners were used here. This area was almost continuous with
the next which was at Wequetequock. These were only about
one mile apart. At the \Vequetegudck section machine burners
were used almost entirely except for the edges of the fields. About

70 acres of land were burned over in the town of Stonington, re- -

quiring 288 man days to complete the clean-up.

During the spring clean-up work, the United States Department
of Agriculture paid for all the oil used and furnished all burning
equipment. The State paid for all labor with the exception of
the last week’s work which was paid for by the Federal Govern-
ment. All clean-up work was completed on April 21.

Plates XXII and XXIII show the burning apparatus and how
it is operated. f

InrESTATIONS OF 1928

During the summer nearly the entire State was scouted for the
European corn borer by scouts employed by the United States
Department of Agriculture. Of the 169 towns in the State only
44 were not scouted and these were located in the center of the
State. All the towns around the edge of the State were scouted
with the exception of Kent in Litchfield County. A total of 30
towns were found infested, most of them in New London and
Windham Counties. j

The following towns were scouted and found to be infested
with the European corn borer in 1928. Suffield in Hartford
County; Clinton, East Haddam, Essex, Old Saybrook, Saybrook,
and Westbrook in Middlesex County ; Bozrah, Griswold, Ledyard,
Lisbon, Montville, North Stonington, Norwich, Preston, Salem,
and Voluntown in New London County; Canterbury, Killingly,
Plainfield, Putnam, Scotland, Sterling, Thompson and Windham
in Windham County ; East Lyme, Groton, New London, Stoning-
ton, and Waterford in New London County were not scouted, but
have been infested for several years, and it is safe to say that they
are infested now. : ‘

The scouting showed that there was a large spread westward
from -Rhode Island of the double-brooded strain of the European
corn borer. The general spread westward from infested towns in
Massachusetts and New Hampshire was very slight as only one
new town was added in Massachusetts and two in New Hampshire
but the spread from Rhode Island into Connecticut was very
great.

The eastward spread of the single-brooded strain in New York,
western Massachusetts and Vermont was quite general and in
some cases covered as much as 40 miles.
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The town of Suffield in Hartford county was found infested by
the one-brooded strain of the European corn borer apparently com-
ing into the state from Massachusetts. The other infested towns
are of the double-brooded strain. All towns along the Rhode Is-
land boundary were found infested and in some cases several
towns west of the State line were also infested. :

Tt will be necessary to revise the present quarantine area before

the next growing season.

REPORT OF SCOUTING AND QUARANTINE ENFORCE-
MENT FOR THE JAPANESE BEETLE AND ASTIATIC
BEETLE

J. PerER JOENSON*

Japanese BerrLe

During the summer season of 1927, Japanese beetles were
found in New Canaan and Bridgeport. This caused an extension
of the quarantine area eastward from Greenwich and Stamford,
to include Darien, New Canaan, Wilton, Norwalk, Westport,
Weston, Easton, Fairfield, Bridgeport, Trumbull, Stratford ‘and
Shelton. No further extensions were made and the area remained
the same throughout the year of 1928. ‘

The general procedure followed in carrying on the work was
the same as that carried on during the past year. The infestations
in Bridgeport and Stamford had increased considerably and beetles
were found there more readily and in larger numbers. Only
three beetles were found in New Canaan in the same location
where one was found during 1927. s

Below, a concise report is given of the work performed during
the past year.

SCOUTING

On July 5, 1928, twenty-two men reported for sgouting work,
at the Shelton office. These men were divided into five field
crews of four men each, and one greenhouse scouting crew of
three men, one of whom reported earlier for training. The super-
visor in charge of the field scouts, who had also reported earlier,
took all the men to Bridgeport, where he and one of the per-
manent men gave them a schooling for ten or twelve days. In-
dividual crews were assigned to their territories outside of the
quarantined area, as their proficiency in scouting warranted.
SR S e R e e i R

i he
i e men as needed for the benefit of the Service. For the most part, t
gégztzt;%g‘;ﬁ?;%men have been carried on the Federal payroll. [W.E.B.]



738 CONNECTICUT EXPERIMENT STATION BULLETIN 305

The State was divided into scouting areas, to be covered by
crews assigned to them. These areas in a few cases overlapped,
to enable another crew to assist, if necessary. The divisions were
made according to the number and size of towns surrounding a
given point, also upon the movement of traffic and the distriby-
tion of farm products. - This enabled us to approximate the terri-
tory that could be covered by a crew or crews, during the entire
season. In some cases one crew covered two or more areas; for
example, the crew assigned to the Danbury area upon completion
of the work was moved to Waterbury. It was necessary to place
two crews in New Haven, in order to complete the area in good
seasomn. ;

Upon completion of the schooling, the crews were placed as
follows : one in Danbury, two in New Haven, one in Meriden and
one in Hartford. Some time after these crews were assigned, ad-
ditional funds were available and two more crews of four men
each were employed. One was assigned to New London and the
other to Manchester. The procedure then followed was to the
effect that the larger towns were first scouted and then all sur-
rounding smaller towns in the vicinity. Changes in location were
made as soon as that particular area was completed. This method
enabled us to scout practically all towns of large size, with the ex-
ception of Putnam, Thompsonville and Norfolk.

The supervisor in charge of the field scouts, visited the crews
daily, assigning and checking their work and aiding when pos-
sible. He was also in close contact with the office concerning all
phases of the work.

The crew of three greenhouse scouts, including the foreman,
scouted all classified concerns, within the quarantine area. A car
was assigned to this crew and this enabled them to cover their
area twice a week, meaning that each classified concern was
scouted twice a week during the entire season. :

Contact scouting for the purpose of keeping informed of the
conditions of old infestations for the increase of numbers and
possible spread, was performed in Bridgeport, Stamford and New
Canaan. This was done by the farm products inspectors, when
their work was slack, and by other members of the force when
possible. : :

The area scouted during the season of 1928, included the fol-
lowing towns:

Ansonia, Bethel, Branford, Bridgeport, Bristol, Cheshire, Crom-
well, Danbury, Danielson, Derby, Devon, East Hartford, East
Haven, East Norwalk, Guilford, Hartford, Madison, Manchester,
Meriden, Middletown, Milford, Milldale, Newtown, Norwalk,
Norwich, New Britain, New Canaan, New Haven, New London,
New Milford, Plainville, Plantsville, Ridgefield, Rockville, Sey-
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. mour, Southington, South Manchester, Stamford, Stonington,
~ Stratford, Thomaston, Torrington, Wallingford, Wa.terbugy, Wa-
. tertown, West Haven, Westport, Westville, Willimantic, and

g Westerly, R. L.

The locations of Japanese beetles found outside of the quaran-
tined area of 1928, were as follows:

NeEw HAVEN

Address Beetles found Date found
Mapledale Section, Evergreen Cemetery. 14 July 21, 1928
- Mapledale Section, Evergreen Cemetery. 4 July 23, 1928
B 60 Howard Avenue. ... ..o...oonon... 1 July 24, 1928
Aersencl LESIEERt el Brs el s TSR T N 19
HARTFORD
- Address Beetles found Date found
IESS Sumner Street. ...l b, & Aug. 4, 1928
B ORSiminer Street. ..l e s 4 Aug. 4, 1928
i Street.c. il e 08 Aug. 4, 1928
Blat ol e e L 12

New LonNpON

Address Beetles found Date found

i Aug. 6, 1928

2 11 Aug. 10, 1928

B UiBrainard Street. .. ... ii 2 Aug. 13, 1928

B " Brainard Streeb. .. .. 0l i Aug. 13, 1928

BB ainard Strees. 2 Sept. 4, 1928
ARt I el £ R e ) e 27

The total number of beetles found outside the generally infested

- area was bS8.

In conjunction with the field scouting, there was a total of 52
classified establishments scouted. There were not any beetles
found.

There were also 12 sand, soil and manure establishments

 scouted and no beetles found.

The first beetle was found July 5, while the last one was found

- on October 13, 1928.

There were seven crews of four men each, one crew of three
men under the direction of a supervisor, employed in the scouting.
FARM PRODUCTS QUARANTINE

1. General Survey and Discussion.

Just prior to June 15, 1928, a platform, ten by thirty feet, with
a roof to provide shelter, was erected at the foot of Wall Street,
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Bridgeport, Conn., near the railroad tracks and the Bridgeport
market, as a center for all farm products inspections in Bridgeport
and the surrounding towns. Shortly after June 15, when the
farm products quarantine went into effect, there were three in-
spectors assigned to it. It was open from 5:00 a. m. to 5:00
p. m. with the exception of Saturday afternoons and Sundays.

The three inspectors began work at different hours and worked -

eight straight hours, eating their lunch at the platform. Two
men reported at 5:00 a. m. leaving at 1:00 p. m. while the third
inspector reported at 9:00°a. m. leaving at 5:00 p. m. This
gave the service of three inspectors at the peak of the rush hour
and left one man after 1:00 p. m. when things were slow.

Arrangements were made with a commission house in Norwalk
and also one in Stamford at each of which an inspector was
available during the morning. These inspectors took care of all
farm products inspection from their respective areas and all in-
dividual requests for inspection were referred to them.

Inspection was also carried out from the Shelton office. As a
man was always assigned to the office besides the clerk, the in-
spections were made promptly.

The assigning to these four inspection points certain parts of
the area enabled inspections to be given rather efficiently. In the
majority of cases people desiring inspection were referred to the
inspectors within their area and in some cases inspections were
made at the point of shipment when they could be made there
more efficiently.

The farm products supervisor visited the points of inspection
daily and assisted in inspection during busy hours. He also
scouted farm territories to find whether or not beetles were pres-
ent in the areas from which products were shipped directly from
the farm to points outside the quarantined area.

In conjunction with the farm products inspection, we had eleven
road inspectors and one supervisor. Three crews of two men
each were on duty at the Milford-Stratford bridge, Devon, Conn.,
twenty-four hours a day, seven days a week, on the Boston Post
Road. At the Shelton-Derby bridge on the road from Bridge-
port to Waterbury, there were three crews of one man each on
duty twenty-four hours, six days a week, excluding Sunday. One
road inspector on a mortorcycle patroled the Bridgeport-Newtown
road and the Bridgeport-Bethel road, both of which led to Dan-
bury, while another inspector on a motorcycle patroled the Nor-
walk-Danbury road and the New Canaan-Danbury road.

The road patrol covered all main lines of traffic leading out of
the quarantined area into Connecticut, while all other roads led

into back country and were more or less impassable and were not

subject to daily traffic.
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The supervisor of the road patrol visited the crews daily and
also checked them at night. He substituted for men when neces-
sary for them to be off duty.

2. Number of men employed in connection with the inspection,
and certification of fruit and vegetables, cut flowers and
hay and straw.

Adminis- Super- Fore- Inspec-
Location trative visor men tors Total
Bridgeport. .. .. o i s 3 4
Norwallk..... .. e AL i 1 1
Stamford. . .. .. i B o) 1 i
Shelton........ 3 4 o office
L OE A e AR e el Mttt SR R S TR R S T L i 6

3. Inspection points, number of packages certified, and number
of beetles removed.

Hours Num- Pack- Beet-

Period per day  ber of ages certi- les re-

Place operated open men fied moved
Bridgeport. . . .. June 15-0ct. 1 12 4 110,125 6
Norwalk....... June 15-Oct. 1 8 1 16,8311 1
S iamford. ... .. June 15-0Oct. 1 8 1 4,490 6
S helton. . ... ... June 15-0Oct. 1 8 40 27,513% 0
[latalie e Ty e s £8 s e fy i R RNt (6) 158,960 13

4. There were 353 boxes of cut flowers certified for shipment ;
3 outside of the quarantined area.

* 5. TotaL CERTIFICATES USED IN STATE REGULATED AREA

Issued for Total
Bruit and: Vegetables . oo e ol s o] 5,313
C it Howers SRR AN IS s bp el &4 54 Dol 353
Hay and straw S SREIEnbE oy 37
Totali i f a6 i 8,003
6. Roads posted with quarantined signs in 1928............ 33

There was a total of six roads patroled by eleven road inspec-
tors working under one supervisor.

1. Number of vehicles bearing quarantined articles intercepted
at the quarantine line, each month and the season total.

Stepney Wilton
Month Devon Shelton Bethel Ridgefield Total
June 16 to 30... 601 270 66 39 976
ftly 1 to 31.... 1,160 741 216 100 2917
v 1to 31, .. 1,195 742 120 98 2,155
- Sept. 1t030... 692 175 Loy L 867
@ct. 14015, . .. 55 55

otalit s g 3,703 1,928 402 237 6,270
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2. Total number of men employed in connection with farm pro-
ducts at all offices (Inspecticn, certification and enforce-

ment).
Adminis- Super- Fore- Inspec- Total
trative visors men tors
Inspection and certification 3 i e 5 9
Road Fatrol. o it il % 1 : 11 BRI,
PRI Sl et i AIEOG 16 21

NURSERY AND ORNAMENTAL STOCK.
1. Japanese Beetle Quarantine Office in the State of Connecticut
and area of jurisdiction under same.

SHELTON (State Headquarters) Hurley Building, Shelton, Connecticut
Townships in Fairfield County:

Bridgeport Fairfield Norwalk Stratford Westport
Darien Greenwich Shelton Trumbull Wilton

Easton New Canaan Stamford Weston

2. There were 58 Nursery and Greenhouse establishments hav-
ing 1,203Y% acres of stock and 473,380 sq. feet of glass,
classified for making shipments out of the quarantined
area. ;

3. During the year, 389,914 plants were certified for shipment
outside of the quarantined area. :

4. A total of 11,030 certificates were used in inspection and cer-
tifying plants for shipment. ;

5. There were 3,663 shipments reported to the 10 states requir-
ing notice of them.

6. Four establishments dropped their classification for shipping
out of the area because they found their business was con-
fined within the quarantined limits, or else went out of
business. |

SAND, SOIL, EARTH, PEAT, COMPOST AND MANURE.

1. A total of 19814 car loads of sand and 60 car loads of manure
were certified for shipment outside of the quarantined area.

2. Certificates, totaling 1,469 in all, were used in certifying sand
and manure.
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SUMMARY

1. Average number of men employed in each different braqc‘h
of the quarantine work at each office, each month, during
the year, 1928.

SHELTON OFFICE v
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Soerbine L Ol (R LT AT ) PRty SER0 A0 LR S TR BRERTH WO
Farm P%oducts ........ (5308 AR DA R G d Rt Rey e M R A )
Nlitrcer vand Greenbotise 00 2. (12 00 90 20 w9 02 90 9 L 33 3
Administrative. . ...... v bt AR e M VR SR e A G s e il

Mo talin s ul il een S AN 4T D3RO AGHLER 6l 167

2. Total number of each kind of certificates used on shipments
~ of products listed below :

Farm Cut Hay and Nugsery and Sand Peat
Products Flowers Straw Ornamental Soil etc. Manure Total
5,313 1853 37 11,030 1,179 0 292 18,204
3. Total number of certificates lost or unaccounted for...... 25

4. There were no state violations of Japanese beetle quarantine
prosecuted during 1928.

Rerort or Asiamic Beerce Work, 1928

* The quarantine enforcement and inspection has been in immedi-
ate charge of Mr. Benjamin W. McFarland.

The scouting for the Asiatic beetle, was carried on in conjunc-
tion with that of the Japanese beetle. No beetles were found
outside of the quarantined area in Westville and none in West
Haven, on or around the known infested area. Diggings made in
West Haven in the spring showed only two lawns infested. The
infestation was much less than when first discovered and was of
such a nature that unless a man was stationed there throughout
the scouting period, there would be only a slight chance of finding
any adults. j

The infestation as a whole in Westville, is stronger than that
of the spring of 1926, when treatment and control work was
started by the State. The control work was carried on during the
spring and fall of 1926 and the spring of 1927, which resulted in
a check of the degree of infestation. However, during the fall of
1927 and the year of 1928, because of the fact that no extensive
control work was carried on, the infestation increased each year
and the infestations gained considerably in population, V\{hile the
lightly infested area assumed proportions Wh1gh resulpqd in n:1uch
lawn injury, which appeared this last fall. This cgn‘dr‘uon existed
mainly west of Edgewood Park. However, lawn injury appeared
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in the Park rose garden and on a strip of lawn (part of the park
system) on Edgewood Avenue between Brownell Street and the
Boulevard.

Adults were readily found during the peak of the season in the
heavily infested area. The first beetle was found, June 26, 1928,
at 304 Yale Avenue, Westville, New Haven, Conn., while the last
was found August 29, 1928. There was no record of the exact
location at which the last beetle was found.

During 1927 and 1928, rather extensive control experiments
were carried on by Dr. R. B. Friend, of this Station, with lead ar-
senate. The report of his work is published in Bulletin No. 304.

Altogether 55 requests were received during the year from in-
dividuals for investigations to determine whether or not their
properties were infested and for information regarding control
measures. These requests were fulfilled and in many cases con-
trol work was instigated.

The quarantined area was patrolled regularly throughout the
year, warnings issued to all making excavations of any kind, and
information given regarding the quarantine and regulations. In
general, as in 1926 and 1927, hearty cooperation was received
from those who found it necessary to operate under quarantine
regulations. :

There were 1,194 plants inspected for shipment during the en
tire year, and 4,368 package certificates were issued for other
plants which were free to move under certificates without inspec-
tion.

Approximately 3,281 cubic yards of soil and sand were certified
for shipment. The soil came from excavations made in the area
and was taken two feet below the surface. The sand was shipped
from a certified sand-bank. A total of 4,863 wcertificates was
issued during the entire year.

THE PERIODICAL CICADA OR SEVENTEEN-YEAR
LOCUST IN 1928.

Tibicina septemdecim Linn.

Brood No. II of the periodical cicada or Seventeen-year locust
appeared in Connecticut in 1928 according to expectations. This
insect has one of the strangest and most interesting of all insect
life histories. It is also one of the most difficult to study and fol-
low through to its end—a period of seventeen years. It appeared
in Connecticut in June 1894, the first summer that the writer
lived in Connecticut. No particular attempt was made in 1894 to
gather distribution data, but specimens were collected in Branford
by Dr. Wm. C. Sturgis, then Botanist of the Station. In 1911,
the insect appeared in large numbers, and a fairly complete ac-
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count was published in the Report of this Station for 1911, page
296. In 1911, the insect was reported from three counties and 21
towns, shown on the map (Fig. 62), as follows: Hartford County :
Avon, Berlin, Farmington, New Britain, Plainville, Rocky Hill,
Southington and West Hartford; Middlesex County: Cromwell,
Durham, Killingworth, Middlefield and Middletown ; New Haven
County: Branford, Cheshire, East Haven, Guilford, Hamden,
Meriden, New Haven, North Branford, North Haven and Wal-

. lingford.

DistriBuTION IN 1928

In 1928, this insect appeared in about the same localities as in
1911, though no attempt was made to obtain reports from all of
the towns where it appeared in 1911. The members of the De-
partment staff in traveling about the State in the course of their
work brought in a number of observations.

The first notification of the appearance of this insect in the
State in 1928, was received in a letter from Branford the first
week in June. Messrs. Friend, Walden, Zappe and the writer
visited the spot on the afternoon of June 5. The insects had be-
gun to emerge along the sides of a road leading from Sagal-lou
Farm to the head of Lake Saltonstall. There were no treees in
the particular area though trees were not far distant. The adults

- and pupa shells were resting on grass, weeds and sumac sprouts,

none of which were more than two feet tall. This area from
which the insect emerged was probably not more than 100 feet
long, and considerably less in width. Material was collected and
brought to the laboratory.

On June 11, in response to a telephone call from Gaylord Farm
Sanitarium in Wallingford, Dr. Friend, Mr. Turner and the writer
visited the place in the afternoon. The manager feared that the
insect might cause severe damage to the orchards. We found the
adults and pupa shells rather common around the farm house and
grounds, even on pine trees but could find none in the nearby
apple orchard. Workmen reported that pupae were abundant un-
derneath stones in an adjoining pasture a few days before. We
therefore turned over hundreds of stones along the pasture fence
and collected many pupae, showing that only a portion had
emerged. On June 13, a telephone call from Gaylord Farm in-
formed us that the cicadas were much more abundant on trees
]a)lround the farm buildings than on the date of our visit, two days

efore.

On June 12, Messrs. Friend, Turner, and Walden visited Rocky
Top ridge west of the Station Farm, in the town of Hamden,
and collected some adults. The insects were making a great
racket there but flew away into the trees when disturbed. A
goodly number were collected and brought to the Station.
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Some of the insects were found on the ridge north of Lake Win-
tergreen, on or near the farm of Mr.' H. F. Baumgardt, but ap-
peared to be much less abundant in this locality than in 1911.

County Agricultural Agent, Raymond K. Clapp, reported the
insect as being present on his farm about two miles northeast of
Ive’s Corner in Cheshire, and also from C. O. Young’s orchard
in East Wallingford, and Frank .Snow’s orchard in North Bran-
ford. :

On June 17, while driving ‘for pleasure, the writer observed,
heard, and collected adults on the road between Clintonville and

) \§’v'<\\ R

FiG. 62. Map of Connecticut showing area occupied by Brood II of the
periodical cicada in 1911.

Northford, probably in the town of North Haven but near the
North Branford line. They were making a great racket in a
clump of oak trees on a hillside. He also heard them at two
places in Guilford east of the Guilford-Durham State road.

Mr. Zappe heard or observed the insects, or afterwards saw the
broken twigs caused by their egg-laying habits, on the ridge from
Meriden West Peak, Hubbard Park, north to Kensington where
considerable injury was caused in one apple orchard; also in
Farmington, Southington, North Branford, Middletown, East
Berlin, on Higby Mountain, and on the south side of Mount Car-
mel in Hamden.
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Professor J. A. Manter, of the Connecticut Agricultural Col-
lege, reports that he and Mr. A. F. Schulze saw the cicadas in
large numbers in Berlin, New Britain and Southington. One of
his students, Mr. C. J. Anderson, reported that he saw them in
Haddam and Middletown.

Newspapers reported the periodical cicada as being present
around New Britain and Middletown. Thus it is apparent that
the insect in 1928 occurred in about the same area as in 1911, as
shown in Fig. 62, but in some localities at least it was less abund-
ant than in 1911.

From these locality records, it will be seen that the insect oc-
curred chiefly along the trap-rock ridges in the southern central
portion of the State, and all of these localities are in Hartford,
Middlesex and New Haven Counties.

Hapirs anp Lire History

The females splinter the twigs of trees in depositing their eggs,

‘usually on the under side of the lower branches, as shown on

Plate XXV, b. About six or seven weeks after the eggs are laid,
the young cicadas as they hatch, drop to the ground and work
their way into it twelve to eighteen inches beneath the surface. For

- seventeen years they live in the ground, burrowing with their
forelegs, and for food they suck the sap from small roots between

one-eighth and one-fourth of an inch in diameter. During this
time, the larvae molt four times, the fourth molt usually occurring
about the tenth year. It is very difficult to follow their develop-
ment and movements, yet this has been done in a few cases by the
Bureau of Entomology. When the larvae become mature during
the seventeenth year, they work their way toward the surface of
the ground, often remaining for days under stones. During this
time they are not quiescent, but are quite active and often descend
into their burrows out of sight, if one turns over the stone and
tries to catch them. When they finally emerge, they do so
through circular holes, about three-eighths of an inch in diameter.-
Sometimes these holes are in hard, well-packed soil such as a walk
or the side of a road, and are often close together. In some cases
they build up a pyramid or cone two or three inches high around
the hole, but none of these were observed in Connecticut in 1911
or 1928. On emerging from the ground, the insect crawls up the
trunk of a tree or upon twigs, leaves, stems of weeds, or upon
fences or buildings, and soon the skin splits lengthwise along the
back and the adult cicada comes forth. At first it is greenish
white with soft limp body and wings. It clings to the surface
with wings hanging downward, and soon becomes firmer and
darker and assumes its normal appearance. The period of emer-
gence extends over about six weeks, and within a week or so after
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emergence the adults have mated and the females have commenced
to deposit eggs. The old shells remain on the trees or fences for
a long time. Sometimes a hundred or more may be counted upon
the trunk of a tree. One of these shells is shown in Fig 63, and
others on Plate XXVI. As with ether species of cicadas, the
rattling noise or “song’ is made only by the males which have
curious diaphragms or drums at the base of the abdomen on the
under side of the body. These organs vibrate rapidly, to make the
rattling noise. .

Fi1G. 63. Periodical cicada, adults and pupa shell on leaf. Natural size.

DgescrirrioNn or VARIOUS -STAGES

Egg. About 2 mm. long, white or pale yellow, transparent,
slender, curved and pointed at both ends. ;

Larva. Dirty white, light brown or yellowish color. A wing-
less grub, with forelegs modified for burrowing, and with sucking
mouth ; resembling pupa. More or less hairy.

Pupa. About one inch long, nearly three-eighths inch thick,
light brown or tan in color, with prominent legs, the fore pair
fitted for burrowing. Head and eyes prominent, antenne rela-
tively small and inconspicuous. Abdomen large. Thorax and ab-
domen smooth and shiny. Head and legs hairy. :

Adult. Wingspread of about three inches. Body from one to
one and one-fourth inches long, about.three-eighths of an inch
thick. Wings transparent, shiny. Costa bright orange-yellow,
other veins fuscous shading to orange at base of wings. Margins
and marginal cells more or less fuscous-shaded, the shading and
venation at base of marginal cells forming a W near the apex of
each forewing. Body dark brown or black above, waxy. Ven-
tral surface of body and legs brown shading to orange. Eyes
bright coral red in life, color mostly disappearing in death. An-
tenne filamentous, inconspicuous, tapering, 6-jointed, black. The
female has a sharp-pointed abdomen with a horny ovipositor folded
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up on the ventral surface near the tip. The male has a larger
and mote blunt abdomen, with a pair of sound boxes or drums on
the under side at the base, just back of the rear legs.

The appearance of the adults and pupal shells may be seen on
Plates XXV, a, and XXVI, b, and in Figure 63.

INgury TO TREES

The effect upon trees caused by hordes of immature cicadas

sucking sap from the roots is not well known and consequently

cannot be evaluated here. Probably it injures them, but the in-
jury is usually considered as slight, or is disregarded altogether.
The adult cicadas rest upon the bark and leaves of trees, and
the stems and leaves of succulent plants, and probably puncture
the tissues and suck out a little of the sap, but this is not a serious

injury. The chief injury is caused by the females which splinter

the twigs with their ovipositors in depositing eggs, as shown on
Plate XXV, b. Some of these twigs are weakened to such an ex-
tent, that they break off during storms or in a strong wind. The
eggs are usually laid in longitudinal rows of punctures along the
under side of the twigs of the preceding season’s growth, having a
diameter of from one-fourth to one-half an inch. Though some
of these twigs break off completely and drop to the ground many
of them hang and the leaves become dry and turn brown. Some-
times a wooded hillside presents a brown appearance in midsum-
mer from the great number of broken twigs.

In case a young orchard is established on land from which ci-

cadas emerged seventeen years before, or adjoints infested wood-

land, serious injury may result from the splintered and broken

" branches. The writer saw such injury to young peach trees in

an orchard in Guilford in 1911. Some of the branches do not

. break and though the scars gradually heal over (see Plate XXVII,
- a), they are unusually prominent for several years and the

branches will always be weaker than uninjured ones. A young
orchard injured in this manner should be pruned heavily the fol-
lowing winter or spring in order to remove most of the injured
wood and to promote a vigorous growth of new and stronger
branches.

NATuraL ENEMIES

In Connecticut, no parasites have been recorded from the peri-
odical cicada. The larvae of four species of Diptera or two-
winged flies are known to feed upon cicada eggs in the United
States. Four species of Hymenoptera or four-winged flies are
known to parasitize the eggs, and certain mites feed upon them,
but none of these egg-parasites have been observed in Connecticut.
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The large digger wasp or cicada killer, Sphecius speciosus Dru.,
kills many cicadas. The adult wasp:stings the cicada and carries
it away to its subterranean nest to serve as food for the young
wasps. The sting paralyzes the cicada but does not kill it, and
the wasp lays an egg on the body of the cicada, upon which the
young wasp larva feeds.

Probably birds are the most important natural enemies of the -

cicadas. Members of the Department staff have observed in sev-
eral places, large numbers of cicada wings upon the ground where
birds had devoured the bodies of the insects and discarded the
wings. It is commonly recognized by Connecticut farmers that
crows do not pull corn during those seasons when cicadas are
abundant.. Mr. A. W. Butler found 31 species of birds that fed
upon the periodical cicada in Southeastern Indiana in 1885; the
more important were English sparrow, robin, blackbird, catbird,
flicker, red-headed woodpecker, towhee, crow, Baltimore and or-
chard orioles, and several species each of fly catchers and spar-
rOws.

A fungus described in 1851 as Massospora cicadina by Peck, ap-
pears on the bodies as a greenish mold, and destroys many adult
cicadas, especially males, in some parts of the country, but has
not been observed in Connecticut. -

CoNTROL MEASURES

In general, preventive or control measures are scarcely practic-
able against the periodical cicada. If the insect appeared each
year in the same localities possibly something might be done, but
it comes only once in seventeen years, and is usually forgotten
before it comes again. ;

Small and choice trees may be protected from injury by covering
them with mosquito netting.

Applications of insect powder or pyrethrum are fatal to the
adults, and this remedy has been mentioned in publications dealing
with this insect. It is usually recommended that it be dusted upon
the newly emerged adults in the early morning when covered with
dew. Dr. R. B. Friend, of this Department, on June 12 counted
out 60 well-hardened adult cicadas, placed 20 in each of three
cages, and sprayed two lots. One lot received nicotine sulphate
(1-500) with soap added ; the other lot received pyrethrum extract
prepared after Van Leeuwen’s formula* which gives oleoresin of
pyrethrum at a concentration of about 1-800. The third lot or
check was sprayed with water. After three days, four were dead
in the check lot and 16 alive; all were dead in both the other
cages. There is some evidence to show that trees sprayed with

*Jour. Econ. Ent., Vol. 19, pp. 786-790.
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Bordeaux mixture, lime-sulphur, or whitewash are injured con-
siderably less than untreated trees, and therefore such materials
may be considered as partial repellents.
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IN@OTES @N'THE NEST BUILDING HABITS OF ‘THE
PIPE ORGAN WASP*

By Tmomas B. OsBorNE

The nest consisting of three tubes cemented together is a part
of one of originally five tubes, two of which were broken when
removed from a partition in a stable at Washington, Conn., about
August 22, 1916. This was fastened to a smooth board in a
nearly vertical position with the opening downwards, as indicated
in the drawing (Fig. 64, B). About three feet away another
nest was being built. When first noticed, this was about one inch
long, at 11 a. m. Two wasps were engaged in constructing this
nest. One, smaller than the other, and apparently browner in
color was inside ;! the other, black with a blue lustre,®> worked on
the outside, collecting clay and putting each portion in place. The
clay was brought moulded into a strip about three-fourths inch
long and one-sixteenth inch in diameter. This strip, as near as I
could see, was carried on the front leg and held by one end with
the jaws. This end was applied to the crotch at the median line
of the nest and then rapidly attached to the edge of the piece which
had previously been put in place. Apparently it was moulded by
the jaws and pressed into position until the end of the strip reached
the end of the preceding portion and there came into contact with

the board to which the nest was attached. The end was then

flattened out against the board, the jaws and fore feet being used

to make it adhere firmly. During this process, the wasp inside
- made a buzzing sound and seemed to be engaged in maintaining a

*During the summer of 1916, Dr. Osborne, head of the Department of Biochemistry of

" this Station, spent his vacation in Washington, Conn., and became interested in watching
~ some mud wasps construct their nest on a board of the barn. On returning to New Haven
~ he brought me one of the wasps, the nests, and the notes and said that I might use them in

any way I saw fit. The wasp was identified by Dr. H. T. Fernald, Amherst, Mass., as
Trypoxylon albitarse Fabr. (male). The nests were provisioned with spiders which were

.\ sent to Mr. J. H. Emerton, Boston, Mass., who reported as follows: “The spiders from
. wasps nest are all Epeira trivitiata Keyserling, all females, and half of them adults. They

make round webs and live in the tall grass and bushes all over the country”. The illustra-
tions on Plate X XVIII are from photographs by B. H. Walden; those shown in Fig. 64 were

3 traced by Dr. Philip Garman from pencil sketches made by Dr. Osborne. .Dr. Osborne died

suddenly, January 29, 1929, and as these notes had not been published, it was thought best
to include them here. [W. E. Britton.]

1This looked like Fig. 5, Plate 11, Pelopaeus cementarius, 2, Bull. 2, Wis. Geol. and Nat.
Hist. Survey.

2Like Fig. 3, Plate II, Chlorion coeruleum 2, Ibid.
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proper sized bore for the tube under construction. When the clay
was attached the larger wasp went inside the tube and the two set
up a loud buzzing for a few seconds. It then came out and flew
away to return after two or three minutes with another strip of
clay which was put in place on the opposite edge of the opening
of the nest. This process was continued. Each time the outside
wasp returned it struck the wall about three or four feet from the
nest, but located the nest after a few seconds by flying about on
one side or the other, coming gradually nearer each time as

F1G. 64. Nests of the pipe organ wasp. Natural size.

though attracted to it by some invisible force. After every four
or five trips by the outside wasp the inside wasp would come out
and fly away. When it returned it struck the wall much further
away than did the outside wasp and had more difficulty in finding
the nest. Whether or not it brought anything with it I could not
see. At any rate, whatever it carried was very small. On re-
turning, this wasp went directly into the nest and stayed there
until the outside wasp had put three or four more strips of clay in
place. T did not see the first tube finished or the second tube be-
gun for I had to go away when the former was about two inches
long. About 9 a. m. the next morning the first tube was approxi-
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mately three inches long and a second tube had been made which
was about one and a half inches long when I first saw it. I
watched the construction of the second tube until 11 a. m. when
it was as long as the first. When it reached this length the inside
wasp set up a very loud buzzing when the outside wasp came back
with more clay and apparently made such a fuss that it did not
dare attempt to put the clay in place. After attempting several
times to do so the outside wasp flew off with the clay and came
back again, after a few minutes, apparently without any clay and
went inside the nest. It then made regular trips coming back
with such small quantities of clay that I was unable to see that it
carried anything. When it entered the nest, clay must have been
brought because after several trips a partition had been built
across the lower end of the tube. I did not see any spiders put
into the tube before the partition was completed, but I did not
watch them continuously and this may have been done while I was
away or it may have been done during the trips of the inside wasp,
but T think I would have seen the spiders when it came back to
the nest if it brought any. A heavy thunder shower put an end
to the work for the day. The next day, no more work seemed to
be done and the outside wasp was not seen. One, or both, were
in the nest in the afternoon as evidenced by the buzzing which
followed on putting a straw into the tube. The tube first made
had a partition about one-half inch from its mouth. It probably
had two others lower down. Both tubes were attached to the
wall in a vertical position with the mouth opening downwards.
(Fig. 64, A, and Plate XXVIIT)

MOSQUITO CONTROL WORK IN CONNECTICUT IN
1928

R. C. Borsrorp

Mosquito control work during the season of 1928 consisted
largely of supervising the treatment of mosquito breeding areas,
and was concerned especially with the ditching of salt marshes.
Inasmuch as this season was the greatest for the treatment of new
areas since 1916, it seems best to describe in some detail the method
of procedure and the part this Station plays in the average mos-
quito control program undertaken by a community or individual.

Procepure oF Mosouito CoNTROL WORK

Chapter 68 of the Public Acts of 1923 authorizes the Director
of the Connecticut Agricultural Experiment Station to investigate
the places where mosquitoes breed and to order these areas treated
as required to eliminate mosquito breeding therein. Investigation,
or a brief survey, to determine the extent of the area to be treated
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and the cost of treatment may be made upon request and for this
work there is no charge by this Station. But sufficient funds
must be provided to complete the treatment according to the sur-
vey before the legal order and notice is issued. This order and
notice contains a brief description of the plan to be followed and
is delivered to record land owners affected to notify them of the
proposed work and a copy placed on file with the local town clerk,
and also published in a newspaper of local circulation.

Funds for treating the area in question are usually provided
from town funds or are contributed by local residents, associations
or corporations. The project of mosquito elimination in any com-
munity is, as a rule initiated by one or more influential and public-
spirited individuals who can give some of their time to a rather
educational campaign concerning the absence of mosquito nuisance
in relation to real estate values, the improvement or reclamation
of swampy land, the raising of sanitary standards, the reduction
of malaria cases, and the most effective reason of all—personal
comfort out-of-doors and in.

The individual interested usually introduces a motion before
the local town meeting requesting town funds for the work, or a
house-to-house canvass can be made. Usually a combination of
town appropriation and personal subscriptions is very satisfactory.
State funds are not available at this time to aid in the labor cost
of this work, but a limited amount of time may be given by this
Station to aid in making a preliminary survey in supervising the
field work and inspecting the work as it progresses.

When sufficient funds are available and it is desirable that this
Station supervise the work, it is customary to send the funds to
the Station for deposit with the State Treasurer. As the work
proceeds, these funds are drawn as required by certified vouchers,
and the contractor is paid only for work which merits our approv-
al. Men experienced in mosquito control work and reliable con-
tractors capable of treating large areas effectively are not easily
obtained, and unless the work is properly supervised, large sums
of money may be expended without obtaining the desired results
and when this occurs future mosquito control projects in other
communities may become more difficult to develop.

Wherever any land has been drained to.the approval of the Di-
rector of the Connecticut Agricultural Experiment Station, the
drainage works shall be kept in repair at State expense. To
carry on this maintenance work, this Station is dependent upon
what the General Assembly sees fit to appropriate for that purpose.
For the past six years, funds have been so insufficient that some
of the work has deteriorated and returned to a mosquito breeding
condition and large areas recently ditched and approved could
not be accepted for maintenance due to lack of funds. The in-
adequate funds available for maintenance cannot be prorated effec-
tively over these large added areas of newly ditched salt marsh be-
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cause a larger proportion of money would be expended for trans-
portation and much less would be left per acre of salt marsh.
Funds which would be sufficient to keep certain contiguous areas
in non-breeding condition would be split up if expended over
widely separated areas, thus increasing the transportation cost

- and cutting down the labor per acre. This would necessarily re-

sult in allowing- small breeding places to exist on all areas, thus
leaving all the work incomplete and consequently ineffective.
Proper maintenance of ditched or otheyw1se treated areas is one
of the most important phases of mosquito control. Tr%mgd men
are necessary to keep the work in proper condition. . T}ns 1S espe-
cially true in regard to crew foremen who must be intimately ac-
quainted with all the characteristics of the areas under their super-
vision and know the shortest routes to and from the areas. Sev-
eral seasons of experience are necessary training for this work

E “and men of this type should be available each season, which makes

it necessary in some cases to pay these men through the
winter months when no work can be done, in order to have them
on hand for the spring work. The table below shows the area in
acres of salt marsh under State maintenance in 1928-1929 and all
ditched areas which could come under State maintenance in 1929-

2 30 if funds were provided. It also shows the plan necessary for

proper patrol and maintenance.

NEw PLAN FOR MAINTENANCE

No. Acres No. Acres
Town 1927-1928 1929:1930
WESTERN DISTRICT
s e ST 200 s
IS\Foa;?&fa?li. pn e e s 600 ; 2,500 acres { 1 foreman. .$1,330
@Westport. . .. .. 0 S 400 2 laborers... 1,440
Fairfield......... 1,200 1,200
NEW HAVEN DISTRICT
West Haven. . ... g%g 3?(2)]
INIZZVndIiiven POSE 520 L 3,959 acres { 1 foreman . . $1,330
fliast Haven. . .. .. 50 . 482 4 laborers... 2,880
Biiiranford. . .. .. .. 578 900
B ltord . 1,085 1,085
EASTERN DISTRICT
N adison. .. ...... 1,005 1,005
R Elinton. .. ... ... LT 288
Westbrook.......
O]?lSSa?lgrook. Al 3 it © 300 | 3,405 acres { 1 foreman. . $1,330
Gld Lyme..... ... STl 450 -\ 3 laborers... 2,160
Bast Lyme....... Lk 300
@toton. ...l 50 50
dRotalct e 5,065 9,864 Total cost—Labor only $10,470

for 1 year.
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NeEw WORK

Approx. No. Linear i
acres feet of Day Legal Total

Town ditched  ditches Cost Labor Expense Expenditure
Norwalk.... ' 500 14,164 $354.10 $2,860.60 ... .. $3,214.70
New Haven . TP RSN Dl e i : it e R R A 18.40
NigrtileH Zyvien s 8 - Slliaess SR GRS - X e s 20.26 20.26
Hamden.... 250 98,332 2,461.3 121.35 18.58 2,601.24
East Haven. 300 100,322 2,509.20 1,215.96 22.36 3,747.52
Branford.... 317 113,192 2,837.79 352.02 21.98 3,211.79
Madison.... 100 31,273 781.83 940.80 ...... 1,622.63
Westbrook. . SUSed DRRAGHSRIRGR DD =i T R I e 852.21
Saybrook. . . 86 39,943 D0 SLO S it Wl AR ) 998.59

Old Lyme... 300 128,330 = 3,228.25 103.04 11.48 3,342.77
East Lyme.. 130 58,423 1,461.48 1,201.89* 19.12 2,682.49

2,063 618,067 $15,484.76 $6,795.66 $132.18 $22,312.60

WOoORK OF THE SEASON

The summer of 1928 was a mosquito year, as was also the two
preceding seasons. Mosquitoes were very abundant in some
localities, in fact, so aggravating that in some of the most con-
servative townships the electors in open town meetings made gen-
erous appropriations for ditching their salt marshes. In 1928, nine
towns made appropriations totaling over $25,000 and individuals
contributed $7,000 more, making a total of $32,000. (Total of
ditches installed 618,067 feet.) The majority of towns turned
their funds over to this Station, but some preferred to pay the con-
tractor direct. All details of the work were managed by this
Station. The ditching was done in a lump contract and was
awarded to John F. Ross, 1660 Putnam Avenue, Ridgewood,
N. Y., at two and a half cents per linear foot. Mr. Ross spent
practically all of his time on the salt marshes and no important
details were overlooked to make the work as perfect as possible.
The Deputy in charge inspected the work as it progressed and a
high quality of work was maintained. In reviewing the work
separately by towns, it is necessary to be-as brief as possible and
to refer the reader to the tabulation of statistics for details as to
acreage, cost, future expenditure and so forth.

Work DoNE UnDER NEw HAVEN CHAMBER oF COMMERCE PLAN

Resident Town
Source of Contri- Contri- New Haven ;

Funds butions butions Quota Total Expended Balance
Hamden...... $1,515.00 $2,500.00 $1,272.48 329, $5,287.48  $2,601.24 $2,686.24
North Haven .. Fo00Iy 5w 8 slise 676.01 179, 691.01 20.26 670.75
Branford: %00 321.00  2,500.00 AT 89,03 53R TN 3.011:79 326.98
East Haven.. .. 35.50  2,500.00 1,113.42 289, 3,648.92 3,747.52 —58.60
New Haven. .. 3,976.511 750.00 198.83 5% 948.83 18.40 930.43
(b st e G S b T b SURQORES e e a TR e

*Fresh water swamp.

tThis amount, $3,976.51, including $300.00 contributed by the New Haven Chamber of
Commerce, was prorated to all towns according to acreage of area to be treated.
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Tae Work By TowNs
NEW HAVEN

As a result of its recent campaign, the New Haven Chamber of
Commerce collected $21,232.00 to be used for rehevmg the City
of New Haven from mosquitoes migrating from unditched salt

" marsh areas in Hamden, North Haven, East Haven and Branford,

d for ditching a small area near Morris Cove. '
anOf this amou%lt $6,000.00 was appropriated by the City of New
Haven for straightening and dredging Morris Creek, and in ac_ldl—
tion the Public Works Department from its own funds built a tide-
gate in Little River at Middletown Avenue. i

The total publicity expenses, consisting chiefly of printing and
distributing printed matter, was deducted from the contribution
of New Haven residents, leaving a balance of $3,976.51 to be do-
nated to Hamden, North Haven, East Haven, Branford, and Neyv
Haven on an acreage pro rata basis as shown in column four in
table. THamden receiving 32 per cent, North Haven 17 per cent,
East Haven 28 per cent, Branford 18 per cent, and New Haven 5
per cent. All funds originating within each of the four surround-
ing towns were to be expended within their own borders, plus the
quotas mentioned above. This Station cooperated with the New
Haven Chamber of Commerce throughout its campaign and su-
pervised the ditching work. No new ditching was done in New
Haven as it was necessary that the dredging of Morris Creek be
completed first. :

WEST HAVEN

The town of West Haven aided in maintaining the ditched

areas. These areas were reported free from mosquito breeding
the entire season. The work was under the supervision of Dr.
Charles D. Phelps.

NORTH HAVEN

The town of North Haven failed to furnish funds and the New
Haven quota was insufficient to start the work. (See table.)

The City of New Haven constructed a tide-gate on Little River
which will protect the North Haven area from flooding by high
tides and will facilitate ditching when the time comes.

_HAMDEN

The town of Hamden contains 571 acres of salt marsh and .is
one of the new towns in mosquito control work. The work startefl
near the New Haven town line and continued northward until
funds were exhausted. About one-half the area was completed.

s L
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The town appropriation of $2,500 will become available for work
in 1929. (See table.)

EAST HAVEN

The town of East Haven contains about 545 acres of salt
marsh, of which but 50 acres are maintained by State funds.

Under the New Haven Chamber of Commerce plan, about 300

acres were ditched this season at the cost of $3,747.52. (See
table.) The areas yet to be ditched include the northwest corner
of the marsh lying east of -Hemingway Avenue, the long narrow
marsh from Morris Creek to Hemingway Avenue, and areas near
Morris Creek. All shore areas from the East Haven River to
Morris Creek are completed. Funds are exhausted and about
$1,300 will be required to complete the ditching in East Haven.
The town of East Haven dredged the upper part of Morris
Creek, known as Tuttle Brook from the New Haven line north to
Main Street. The town also installed a permanent beach outlet
at Silver Sands to take the place of a pipe line 1,200 feet long
which failed to drain a low area each side of Cosey Beach Avenue.
These two improvements are of great importance not only from a
mosquito control standpoint but as a sanitary measure as well.

BRANFORD

All salt marshes in the town have now been ditched. The cost
of completing this work was $3,211.79 and covered the unditched
area west of the Branford River to the East Haven town line.
Final inspection only is necessary for State approval. (See table.)

The area east of the Branford River ditched in 1916 was patrol-
led and the ditches kept open with the exception of the diked
Stony Creek marsh which requires reditching. The tide-gate at
this location requires extensive repairs.

The construction of the tide-gates on the Branford River at
Hubbard’s Bridge should be completed. A new permanent con-
crete sill was installed at the 28 foot opening at considerable ex-

pense in 1927 and now new wing walls and new gates are required
to make the unit complete. '

GUILFORD

All ditches recently recut were patrolled and cleaned and the
work of recutting continued. It is estimated that by the fall of
1929 all recutting should be completed and salt marshes in non-
breeding condition. The broken dike at Great Harbor was re-
paired by the property owners and is now in good condition,
although the beach is cutting back in another location danger-
ously close to the dike.

b 2 Baaniie <l o PV IR W S
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MADISON

faa i Park was
ditching of the salt marsh areas in Hammonasset
corlif)leted ﬁ}%is season at a total cost of $5,554.64. These funds

3 i Commission and
: re contributed by the State Park and Forest
-gfminated some of the worst breeding places in the town. The

large area at Hogshead Point near East River should be reditched
as soon as possible.

Corrugated iron pipes installed as beach outlets were somewhat
damaged by storms but continue to function.
WESTBROOK

Ditching in the town of Westbrook was completed and sufficient
funds remain to overhaul and clean the ditches in the spring of
1929.

OLD SAYBROOK

The town of Old Saybrook at its 1927 town meeting appropria-

E ted $1,000 which was expended ditching about 86 acres to the

rear of Plum Bank. Another $1,000 was appropriated in 1928
to extend the ditching in 1929. The salt marsh areas recently
ditched near Knollwood Beach by Simpson and Cosulich should
be patrolled and ditches cleaned where necessary. The area at

Fenwick ditched in 1916 should be entirely reditched.

OLD LYME

The town of Old Lyme at its fall town meeting appropriated
$5,000 to start ditching its salt marshes. Some.funds were made
available immediately and ditching was started in the Black Hall
section as this was considered the source of the greatest number
of mosquitoes. :

The marshes on the Black Hall River and at Smith’s Neck were

b “ditched and the work well started on Great Island when cold

weather put a stop to the work. Total footage of ditches installed
to January 16 is 128, 330 feet.

EAST LYME

The summer residents of Black Point in the town (')f. East Lyme
raised $3,000 for mosquito elimination in that vicinity. This
amount was estimated sufficient in a recent survey by this Station
to drain two fresh water swamps and a nearby salt marsh.

In the large brushy swamp on the top of the ridge, a ditch was
dug extending from the roadway at the south end of the point
northward to a small pond. It may be necessary to dig some spur
ditches to distant depressions to make the drainage of the entire
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area complete. A narrow fresh water swamp on the west side
was ditched and drained by installing a corrugated iron pipe
through the beach. The salt marsh west of the Point was ditched
to a point a short distance above the wood road bridge (see table).

GROTON

Ditches were cleaned and graded where required and some new
spur ditches installed. It is difficult to arrange more than one or
two visits to this area a season, due to the distance from the near-
est ditched area. ' .

FAIRFIELD

The town of Fairfield cooperated as usual with the State and
has aided this Station by supplying men and funds to keep the
salt marshes in non-breeding condition. The draining of fresh
water swamps continues to expand and has resulted in increased
valuation of much property in addition to removing the source of
disease-bearing mosquitoes. :

WESTPORT

Ditching in the town was inspected and approved by this Sta-
tion in 1927 but we could not maintain the work due to lack of
State funds. The town of Westport however appropriated suffi-
cient funds and employed Nicholas Matiuck to furnish labor and
supervise the work. The ditches were patrolled and kept clean
and areas requiring oil were sprayed with old crankcase oil as re-
quired.

NORWALK

For several seasons past the City of Norwalk has been infested
with mosquitoes. At the request of Dr. Purdue, Health Officer,
a preliminary inspection was made of the salt marshes and fresh
water places. Prolific mosquito breeding was occurring in stag-
rant pools near the center of the city and immediate oiling was
recommended to be followed later by filling or draining. The salt
marshes were ditched in 1912 and were in fair condition. This
Station recommended thorough reditching to put the work into
condition which would pass State inspection. ~The City of Nor-
walk appropriated $4,000 for this purpose, of which $3,214.70
was expended this season. The ditching was approved on Octo-
ber 18, 1928.

STAMFORD

The city of Stamford for several years past has appropriated
funds for mosquito control work. Some of these funds have been
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added to State funds and expended under State supervision in
maintaining the salt marsh ditches, and the balance for oiling
fresh water swamps.

STATUS ‘OF CONNECTICUT SALT MARSH AREAS, 1928

Labor,
Salt Salt Main- Total Labor, Cost Cost to
tai t of Maintenance, Complete
Town AEh e o 1928 Ditching
S o RO OTIEEP0 N s nanestd  $22.:000000% =t s S e A
éir:g%x*d. S s1-.300. 300 - 200 3,245.80 SLOTL92 0 L
Parien . . .. i 300 300 none RGO 5 Sl e e T
Norwalk..... 600 600 mnone 000, ¥R i C Ol b=
Westport. ... 400 400 none D088 DR st n e e
Fairfield. . ... 1,200 1,200 1,200 8,400.00 509850008 L
Bridgeport. . . TSl ) i e e e $3,000.00
il S T U S e S R W SR S e A Sl 20,000.00
Lo el R SR VR R SRR N SR B v e B et 9,500.00
West Haven.. 463 222 222 # 83.55 3,500.00
New Haven. . 750 750 05675 12,000.00 310.50 750.00
Hamden. . ... 571 250 none 2B01 24000 Ak 2,500.00
o 1R e kg 4 (e O R & B S e e O s 3,100.00
East Haven.. 545 300 50 S RATLEONE S k] 1,300.00
ihiniford’. . .. 895 RO5 - B7R ).Vl AN T2 S
Cuilford. .. .. 1,085 1,085 1,085 20,000.00 E8A BT
odison ... 1,005:1,0051,005 ] ;.. ..  pdrir TR e ol
@Glhinton .. ... . 785 677 none 10,000,000 el 2,000.00
Westbrook. . . 500 500 none TR A 2R A 1 S o I
- Old Saybrook. 1,373 186 none 2:000:00f 8 Bl 15,000.00
Bvme . ... . AGS T IR Ae Il | g S S R A B R 7,500.00
Old Lyme. ... 1,393 300 none A2 T 15,000.00
Bast Lyme... 424 130 none FARD GO 505 4,000.00
e Res s SRR £ SR R o el R T e S 3,?8888
New London. e e e o ;
Ctoton .. . ... 3%4 50 50 1,000.00 15.00 4,000.00
Stonington. .. TR e AN s S g s o S A A AR 8,500.00

Totals... 16,807 9,350 5,065 $114,459.89 $4,010.52 $103,650.00

*Ditched with New Haven.
{State Park and Forest Commission $1,622.63.
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MISCELLANEOUS INSECT NOTES

i Cﬁarcht Sta,wﬂy. .On July 30, Dr. R. B. Friend visited the Whitte-
. e is_a e in Middlebury where many European larch trees had
: een s fllpped by the larch sawfly, Nematus erichsoni Hartig. Th

arvae had left the foliage and made their cocoons. An oufbreali

of this insect occurred in 1915, and a full illustrated account may

be found in the Station Re
. port for 1915, page 125. S i i
lead arsenate will prevent defoliation. [Wg 18 Bri‘ct}z)rrzj]ymg iy

Spruce Epizeuxis Injurest Blue S :

: pruce: On July 2
ic,ex;el('?l larvae and pupae of Epizeuxis aemula Hugneif Wérel?:%?-’
Sec ed on some blue spruce trees (Picea pungens) at Woodmont

everal adult moths were reared in the insectary from this material
1te):rnelzgfmg July 6 and 7. The larvae live mainly on the older needles
; }zlic rom the tips, and their webs and excrement, together with
e dead needles, form a dense mat, as shown on Plate XXIX

a and b. A SpT R .
effective,  [R. BI.) Ig*‘?"ier?d] ead arsenate would doubtless prove

The Horse Radish Flea Beetle on Cabbage:
hé)trsek{‘adlsh flea beetle, Phyilotreta armomciag K‘ocj}},dsvlge ()fitf]f}llg
fa acking the leaves of young cabbage plants early in May, on the
tarm of F. E. Peckham at Norwich. When the plants were exam-
ined, most of the insects were on the under side of the leaves lying
%1;.1 or close to the surface of the ground, or in the axils of the leaves

¢ owner dusted the entire plot with lead arsenate and lime, one
part of the former to four parts of the latter by weight and the
number of insects was materially reduced, although no exact
iefptiréfggfé (i%titgvggrehavaﬂablq Prior to the planting of cabbage
for several years. [R’. ]8?5%;8(;(3115%’1 0% beefl i e

Say’s Blister Beetle Injuring Peach Trees: On 1
ter I 1 une 19, speci-
;nens gf Say’s blister beetle, Pomphopaea sayi Fabr.i[ were récgi)xefgld
rom Canaan, together with peach leaves which had been partially
ea.’cerjtl1 by them. The correspondent reported that three young
geac trees were covered with the beetles which were rapidly
evouring the foliage. Three adult beetles were received. They
were nearly three-fourths of an inch long, with head, thorax, and
;vlv;r_elgg:fvirs dull green, legs honey-yellow, tarsi, knees and anten-
. ic . This beetle is rather rare in Connecticut and this is
L rs repopd of injury caused by it. Of course spraying with
.cad arsenate is the remedy. The beetle and injured peach foliage

18 shown on Plate XXIX,cand d. [W.E. Britton] i

Weevil on Red Pine: The last of N

: ! § ovember, 1928, Mr. W. O.
Flllﬁy, Sta‘gon Foregter, brought in some dead young rgd pings
each of which contained several larvae of Pissodes approximatus
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". Hopkins, in the base of the trunk. The larvae were fully grown

and in ‘cells in the wood close to the bark. Adults were reared,
emerging in the laboratory insectary January 18, 1929. The trees
were about six years old and were part of a plantation in Goshen
belonging to the American Brass Company. The infestation was

- confined to a small group of trees in a swale, and no signs of weevil

injury were observed in the neighboring parts of the plantation.
Several apparently healthy trees growing among those infested
were examined and no indications of the presence of larvae could
be seen. All infested trees were dead. This weevil very closely
resembles the white pine weevil (Pissodes strobr Peck) in appear-
ance. [R. B. Friend]

Abundance of Whiteflies: The mulberry whitefly, Tetraleurodes
mori Quaintance, or probably its variety maculata Morrill, was
extremely abundant on native and introduced trees and shrubs in
1928. This insect was observed in many nurseries and the flowering
dogwood trees on the writer’s premises were quite heavily infested.
The air was literally full of flying adults the first half of September.
Linden is a preferred host and a thoroughly infested leaf is shown
on Plate XXX. On September 9 the writer observed thousands of
pupa shells on the leaves of mountain laurel growing in woodland
in Bethany. Most of them were clustered along the mid-vein on
the under side of the leaves. As the adults had emerged, none
cotld be obtained for identification, but the empty shells bore the
characteristics of mori: past observations indicate that the variety
maculata is the more common form in Connecticut. [W. E. Britton]

Carrion Filies Killed by Fungus: During the summer of 1928
the writer was impressed by the great number of metallic green or
blue flies found dead and adhering to the leaves and stems of
garden plants. Every gladiolus leaf had one or more and other
plants bore them also. These flies were killed by a fungus, and
were common not only in New Haven, but also in surrounding
towns. Mr. E. M. Stoddard, of the Botany Department reported
them as being abundant in his own garden in Whitneyville. On
July 25, the writer visited a garden at 228 Sherman Avenue, New
Haven, where in the rear yard a medium sized magnolia tree had
dead flies attached to the outer margins of all the lower leaves,
as shown on Plate XXXI. Dr. Friend examined the flies and found
that most of them were Lucilia sericata Meigen, with an occasional
specimen of L. sylvarum Linn., and L. caesar Linn. These flies
breed in waste and decaying animal matter and it is difficult to
explain why they were so much more abundant in 1928 than in
other seasons. The fungus was identified by Dr. A. A. Dunlap of
the Botany Department of Yale University, as Empusa muscae

Cohn. [W. E. Britton]
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Canker Worms in 1928: The fall canker worm, - Alsophila
pometaria Harr., usually causes more or less local damage in
certain sections of the State each year. The defoliation of a large
area in East Lyme in 1927 was recorded in the Report of this
Station for 1927, page 261. During 1928, the damage in this
section was less severe, but the -infestation extended over a
much larger area. In Hamden where canker worms have been
abundant for at least two years, there was much less injury during
the past season. The largest infestation observed in 1928 occurred
from Madison through Clinton, Westbrook and Essex to the
Connecticut River and covered several hundred acres. About
fifty acres of woodland between Clinton and Westbrook were
examined on June 22. The trees were largely oak, maple and
birch and were nearly stripped. Practically the only foliage that
was left were the mid ribs and larger veins of the leaves. The
larvae were about full grown and were spinning down from the
trees and attacking the undergrowth. The photograph on Plate
XXVII, b, shows the appearance of the trees on June 22. From
the highway a wooded side hill to the east for a distance of a
mile or more appeared to be in a similar condition. Unsprayed
fruit trees throughout the section appeared as though they had
been scorched by fire. [B. H.-Walden]

Thrips Attacking Cauliflower: On September 14, a report was
received that a large field of cauliflower, belonging to a market
gardener in Southington, was badly infested with thrips and a
visit was made to the place the same day. In one field of about
thirty acres, the plants, instead of forming heads were turning
vellow and appeared to be dying. There were many thrips on the
leaves, which showed the characteristic work of this insect. Most
of the individuals were wingless. The plants were also badly
infested with stem rot. Owing to these two troubles it was evident
that the plants had been checked to such an extent that they
could not be saved by any treatment. The owner had another
field of about twenty-five acres of younger plants which appeared
to be in a thrifty condition. Though the leaves did not as yet
show any serious injury, there appeared to be enough young
thrips present to eventually stunt the plants. As the owner had a
power duster for dusting field crops, it was recommended that he
give, these young plants an application of nicotine dust. The
thrips, upon examination, proved to be the onion thrips, Thrips
tabact Linde. Although this species has been known to attack a
number of different kinds of plants besides onions, this is the first
record of its attacking and injuring cauliflower in Connecticut.
It has, however, been reported as infesting cauliflower seed beds
in New York. [B. H. Walden]

The Common Red Spider: The common red spider, Tetranychus
bimaculatus Harvey (T. telarius of many authors), is one-of the
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most serious pests of plants in greenhouses, and sometimes of
garden plants. It frequently develops on plants forced inside
and continues to breed after removal to the flower beds outside.
Phlox is frequently attacked, damage being most severe in outside
plantings in August or September, usually in dry weather. The
complete life history has been studied under greenhouse conditions,
and it seems probable that life history in mid summer is approxi-
mately the same. It is stated frequently in literature, and it is
known to occur under some conditions, that the adult mite winters
over, not the egg as with other species. The life periods are very
short, and development rapid. Vinal states that the total cycle
1s seven to eight days while the adults live about two weeks, the
females depositing 50-60 eggs. This mite and phlox leaves injured
by it are shown on Plate XXXVI.

Various means of control may be employed. If the plants are
conveniently located, frequent syringing with a fine spray from
the garden hose is effective. In other situations, the plants may
be sprayed with linseed oil emulsion, white oil emulsion, such as
Volck, or dusted with very fine sulphur dust. Liver of sulphur
(Potassium sulphide) is sometimes recommended for control of
leaf spots, and should no doubt prove of some benefit in controlling
the red spider since it deposits, on drying, a very fine sulphur dust
on the surface of the leaves. Frequent applications of pyrethrum
soaps such as Red Arrow! also appear to be effective and non-
injurious. The latter treatment is probably safest provided a
neutral soap is used but is also the most expensive of the sprays.

- Syringing with clear water is of course cheapest, but requires

frequent repetition to be most effective. White oil emulsions are
probably most effective, but are not as safe and recommendation
of the manufacturers should therefore be followed closely. [Philip
Garman]

A New Greenhouse Pest: During October, 1928 our attention
was called to injury to greenhouse plants from a species of Tarso-
nemus apparently new to this district. This species, determined
by Dr. Ewing of the U. S. National Museum by comparison with
types, is identical with Tarsonemus latus Banks, although differing
somewhat from his description. As observed, the species seems to
be more active than pallidus which it resembles in general form,
though being more robust. The ‘fourth pair of legs of the male
(Pig. 65) are entirely different from those of pallidus, as well as
the first pair of legs of the female and the pseudostigmatic organs
which are comparatively short and inconspicuouus.

The type of injury is the same as that caused by pallidus and
consists of a scorched epidermis, sometimes shiny in appearance if
compared with the dull surface of unaffected plants. The leaves
later begin to curl and young plants may be stunted. The principal

1Should be used stronger than the manufacturers recommend, for satisfactory results.
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injury thus far observed has been to tomatoes and tobacco plants
grown for experimental use in one of our houses. It is a tropical
species reported from the Virgin Islands, Florida, and greenhouses
in Washington, D. C., and has been previously reported to infest
peppers, lemons, citrons and mangos. S

The possibility of damage to greenhouse plants from this pest
is probably as great as that caused by the cyclamen mite, but the
host plants will, of course, be different. Because of its similarity
of habits and form it should be controlled by the same measures
that control pallidus: namely, frequent applications of nicotine

F16. 65. Structure of Tarsonemus latus Banks. a, leg I of female; b, leg
IV of female; ¢, hind legs of male.

sulphate, or naphthalene fumigation as described by Whitcomb
and Hartzell. Moznette controlled it in Florida with sulphur dusts.
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PLATE XXI.

a. Peaches injured by oak plant bugs, natural size.

b. Section of peach showing injury by oak plant bugs, natural size.

WORK OF OAK PLANT BUGS.



PLATE XXII

a. View of burning apparatus.

b. Another view of same apparatus.

CORN BORER WORK.

PLATE XXIII

a. View showing corn field with burner in operation.

b. Female, male, larva, pupa and burrow in cornstalk. Slightly enlarged.

EUROPEAN CORN BORER.



PLATE XXIV

PLATE: XX\

a. Japanese beetle, Popillia japonica Newm.:; adults twice enlarged.

a. Males (below) and females (above). Natural size.

b. Apples injured by Japanese beetles (After Jap. Beetle Lab.
U. S. Dept. of Agriculture).

b. Twigs mutilated by the females in laying eggs.
THE PERIODICAL CICADA.

c. Japanese beetles clustered on fruit (After Jap. Beetle Lab.,
© U. S. Dept. of Agriculture).

JAPANESE BEETLE.




PLATE XXVI

PILATRES XEXaVI

a and ¢ natural size, b much reduced.

’

a. Apple twigs, splintered by periodical cicada; six years after injury,
natural size.

THE PERIODICAL CICADA.

b. Woodland in Westbrook stripped by cankerworms.
Photo, June 22, 1928.

WORK OF PERIODICAL CICADA AND CANKERWORMS.

a, pupal shells on leaf; b, adult and pupal shells on tree trunk; ¢, adults and pupal shell on twigs




PLATE XXVIII

PLATE XXIX

Io;

Male of pipe organ wasp, natural size.

Spruce twig with leaves webbed together by spruce Epizeuxis, some-
what reduced.

a.

b. Spruce Epizeuxis, adult moth c. Say’s blister beetle,
twice natural size. natural size.

c. Nests of pipe organ wasp, under side showing spiders in cells,

natural size.

PIPE ORGAN WASP.

d. Peach foliage injured by Say’s blister beetle, natural size.

SPRUCE EPIZEUXIS AND SAY’S BLISTER BEETLE




Mulberry whitefly on linden leaf, natural size.
(insert enlarged ten times)

b. The same on leaves of mountain laurel, natural size.

MULBERRY WHITEFLY

. o L

b. Magnolia leaf showing dead flies, natural size.

CARRION FLIES KILLED BY FUNGUS.




PLATE XXXI1

PLATE XXXIII

a. Ditching through cat-tails. Quinnipiac marsh, Hamden.
Spade raised to cut sod.

5 . b. Same view; pools eliminated by ditching.
b. Removing the sod.

MOSQUITO CONTROL WORK | MOSQUITO CONTROL WORK



PLATE XXXIV

e - |
a. Marsh at Short Beach, Branford, where drainage has been restricted
for years by trolley embankment.

b. Same marsh after ditching and enlarging outlet.

MOSQUITO CONTROL WORK.

PLATE XXXV

a. A small section of an extensive breeding area, Great Island.
Old Lyme.

b. The same area about one week after ditching.

MOSQUITO CONTROL WORK.



PLATE XXXVI

a. Eggs at left, mites at right, all greatly enlarged.

b. Phlox leaves injured by red spider, natural size.
GARDEN RED SPIDER
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"~ IMING experiments in many tobacco sections have

shown that lime may be injurious, beneficial or of no

effect, depending upon local conditions with respect to
soil acidity.

The determination of soil reaction as measured in ptl
values, where 7 pH is neutral, with units below 7 increas-
ingly acid and above 7 increasingly alkaline, affords a
reliable method for indicating the effects which soil acidity
may produce upon the tobacco crop.

The amount of lime required to produce a desired
decrease in soil acidity can be predicted from pH tests with
a fair degree of accuracy, provided the factors indicated
in this bulletin are used for calculating the effect of soil
texture and organic content.

A survey of the conditions of Connecticut tobacco fields
with respect to soil acidity have shown that while a
majority of the fields range between 5.0 and 5.6 pH,
many are more acid or less acid than these limits.

Crop conditions on these fields indicate that tobacco
on fields more acid than 4.8 pH are likely to be adversely
affected, both in yield and quality, by such degree of
acidity. On fields less acid than 5.6 pH, injury due to
black root-rot is prevalent.

These observations are confirmed by field and green-
house experiments.

Liming soils which are strongly acid improves the
character of the burn and the whiteness of the ash of
tobacco grown on such fields.

Tobacco grown on strongly acid soils is abnormally
high in content of manganese. There are indications that
poor tobacco on these soils may be due to an abnormal




concentration of soluble manganese in the soil and a con-
sequent toxic effect upon the crop.

Liming the soil has reduced ,th'e‘ absorption of potash

by the tobacco plant, and has increased the necessity for .

liberal potash fertilization.

Some fertilizers, particularly sulfate of ammonia, in-
crease soil acidity, while others, such as nitrate of soda,
have the opposite effect.

Fields testing between 5.0 and 5.6 pH are in a satis-
factory condition with respect to soil acidity. No lime
should be used on such fields, and fertilizers which
decrease soil acidity should be used with caution.

Fields more acid than 5.0 pH should not receive fer-
tilizers with an acid tendency. At reactions between 4.6
and 5.0 pH, the equivalent of 1,000 lbs. of agricultural
limestone per acre should correct the injurious degree of
acidity on soils of average type for this section, while
soils more acid than 4.6 pH may require as much as 2,000
Ibs. per acre. Excessively sandy soils should be limed at
somewhat smaller rates.

Fields between 5.6 and 6.0 pH may be made sufficiently
more acid for protection against black root-rot by the
selection of fertilizers with an acid tendency.

When the soil reaction is less acid than 6.0 pH, tobacco
should not be grown. Other crops for a period of years,
fertilized with acid-tending fertilizers may gradually
restore a desirable degree of acidity.

Soil Reaction and Liming as Factors in
Tobacco Production in Connecticut

By

M. F. MorGaAN, P. J. ANDERSON AND HENRY DORSEY*

Neutralization of the natural acidity of the soil by application
of lime has a demonstrated value in the growing of many crops.
The benefits thus derived have led to the inauguration of state
wide liming campaigns in some sections. The publicity given to
such propaganda involves the danger of creating the impression
that liming is beneficial to all crops. However, it has been thor-
oughly demonstrated in the case of tobacco and potato crops that
indiscriminate liming may be not only without benefit, but under
certain conditions, positively harmful. On the other hand, it is a
well-known fact that on some fields the application of lime has
improved both the yield and the quality of tobacco. Such appar-
ently contradictory evidence has not only confused the farmer,
but also has confronted the agricultural scientist with the necessity
of explaining such cases and of finding a method of indicating to
the grower under what conditions he may expect beneficial results
and why injury results at other times.

The principle effect of lime ow soil is to change its reaction
(degree of acidity). Since other substances which change soil
reaction in the same direction have the same effect as lime upon
the tobacco crop, it seems most likely that the reaction change
produced by lime is primarily responsible for the effects observed
on the crop. If this is a correct deduction, then the first and
fundamental step in explaining these conditions and solving the
difficulty is to answer the question:

1. What is the optimum soil reaction for tobacco production?
Corollary to this are the two questions:

2. What is the effect of too much acidity?

3. What is the effect of too little acidity?

The object of the present bulletin is to bring together the
results of all the experimental work which has been done in the
Connecticut Valley in trying to answer these questions, to sum-
marize our present knowledge of the problem and to make it
accessible to the growers and to other agricultural workers. Con-
siderable data accumulated during recent years at Windsor, New

*Professor of Agronomy, Conn. Agr, College.
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Haven, and Storrs have not been published previously or only
briefly presented in annual reports. :

The steps followed in conducting the investigation were:

1. An extensive field survey in which the reaction of soil from
over 2,000 tobacco fields ha’s been tested.

tobacco grown on the fields.

Experimental plot tests with applications of lime and other
soil amendments. =

Greenhouse tests in pots.

Chemical analyses in the laboratory.

il

Previous INVESTIGATIONS

Until recent years no attempts have been made to determine the
optimum degree of acidity of soil for tobacco production. Inves-
tigators in a number of states, however, have tried to measure the
effects on the crop when soil acidity was partially or completely
neutralized by application of lime. Without going into exhaustive
detail, we present here the conclusions drawn from these liming
experiments.

FIELD TESTS ON LIMING

Kentucky., On experimental fields in three different sections
of the state two tons-of limestone per acre were used where tobac-
co was grown in rotation with other crops. On the Lexington
field there was no significant change in yield, on the Greenville
field there was a decrease in yield while on the Mayfield soil there
was an increase in one set and a decrease in the other. As a
result of these tests Roberts, Kinney and Freeman (29) state that
“Lime does not often benefit tobacco.” The reaction of these soils
before or after liming is not stated. '

Tennessee. Mooers (20), in reviewing the results of six years
of fertilizer tests on tobacco, states: “LLiming was tested on several
farms and at each place under a variety of fertilizer conditions,
but no general conclusions can be drawn from the results except
that tobacco does not appear to be very responsive to liming.”
During the next ten years, rotation experiments with tobacco, soy
beans, wheat, grass and clover were tried at the Clarksville station
on dark tobacco. In this rotation, two tons of ground limestone
were applied to the wheat. At the end of the ten years (21) there
was a difference in yield of only one per cent between the limed
and unlimed tobacco. No records of the reaction of the soil are
presented.

Ohio. Liming experiments on tobacco grown in a three-year
rotation with wheat and clover were conducted at Germantown

Correlation of the reactions found with the condition of the ,
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(26) for 21 years. Lime was applied at the rate of 1,000 Ibs. per
acre (hydrated at first but limestone later) when fitting the land
for tobacco. There were five pairs of plots in which lime was
contrasted with no lime. When the yields were averaged at the
end of 21 years it was found that in each of the five replications
the yield of tobacco had been reduced. The reaction of this soil
is not stated but since it “has been derived from glacial drift
largely made up of limestone detritus” it may be inferred that it
was not very acid at first. The fact that the depressing effect of
lime was more noticeable during the latter part of the experiment
indicates that root-rot may have played an important role here.

Maryland. Concerning an early experiment on liming in 1891
Patterson (27) states: “Lime injures the burning quality of tobac-
co and prevents its curing nicely.” He finds the same effect also
from magnesium salts.

In a later bulletin (28) Patterson also says: “Lime and magne-
sia compounds in small quantities seemed to produce but little
effect, but in large quantities caused a growth that ripened un-
evenly and was hard to cure, yet with slightly improved combusti-
bility, but on the whole, the application of lime immediately before
planting of tobacco cannot be recommended.” '

In speaking of a later five-year series of experiments, Garner
and Brown (16) state: “Where no nitrogen is supplied in the fer-
tilizer, lime usually gives a considerable increase in yield, but where
a nitrogenous fertilizer has been applied, no substantial benefit from
liming is apparent. The effect of the lime in increas-
ing the availability of the soils supply of nitrogen, however, is very
marked and in fact, for this reason liming may produce a decided-
ly unfavorable effect on the quality of the tobacco crop un-
der certain conditions. Farmers have frequently observed that
liming a soil which is well provided with organic matter produces
a dark colored and coarse textured leaf and the reason for this is
that the lime makes available for the tobacco plant an excess of
nitrogen. . . . While lime is not of great importance for the
tobacco crop when supplied direct and even may be highly in-
jurious, its direct action when applied to other crops may be high-
ly beneficial.”

New York. In experiments at Baldwinsville where 2,000 Ibs.
of burnt lime were applied once in four years there was an in-
crease of 106 lbs. per acre in the cured tobacco. Collison and
Harlan (10) state that the soils in this section are not abundantly
supplied with calcium while a large part of what is present is not
in carbonate form. The reaction of the soil is not stated.

Virginia. Green (17) speaking of results with suncured to-
bacco in rotation at Bowling Green says: “One half of each fer-
tilizer plot is limed at the rate of 2,000 lbs. of burnt lime per
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acre once in the rotation. In none of our experiments at Bowling
Green has lime given marked beneficial results. Where lime was
used on the ten plots the average gross value of the tobacco was
24 cents per acre less than where lime was not used. Our experi-
ments covering four years and involving about 190 individual
fertilizer plots have not shown sufficient results to warrant the

use of lime.” Chemical tests showed that this land had little

need of lime, yet he continued: “Some farmers a few miles distant
from the experiment field report beneficial results from lime. Per-
haps this condition is only local.” On another field he obtained a
slight benefit from liming.” Further Virginia tests are reported
in the next section.

North Carolina, Georgia and Virginia Flue-cured tobacco.

Rather extensive experiments conducted at various places in.

these three states have been described by Moss et al (25). It
will be sufficient to quote from their summary: “It would seem
from the foregoing results that the use of ground limestone on
the soils represented is not likely to give increases in the yield of
tobacco unless the limestone carries a considerable quantity of
magnesia If potash salts carrying magnesia are used
in quantities supplying 10-20 Ibs. of magnesia per acre, under aver-
age conditions, little or no increase can be expected from the use
of lime on tobacco. This is largely true at least with the fertilizer

mixtures used in these tests, for in such mixtures, the phosphates

used supply sufficient calcium for the plant food requirements of
the tobacco crop. It is possible, however, that some tobacco soils
are so acid as to require liming for best results independently of
the plant nutrients in the soil.” They warn against the excessive
use of limestone on account of danger of root-rot and of libera-
tion of ammonia. The actual degree of acidity on the plots is not
stated except at Oxford, N. C., where it ranged from 5.66 to 5.98
pH before application of lime.

Canada. At the Ontario station when ground limestone was
applied at the rate of 2,000 Ibs. per acre for Burley tobacco, there
was an average reduction of 158 lbs. per acre. Digges (12)
states: “While the experiment has been conducted only one year
and the results cannot be taken too conclusively, they very strong-
ly indicate that liming . . . is undesirable from both the
standpoint of yield and quality.” At Farnham, Quebec, a liming
experiment was conducted on tobacco in rotation with oats and
clover at rate of 2,000 lbs. of air slaked lime per acre applied
early in the spring before fitting for tobacco. Summing up this
experiment Montreuil (22) says: “In every case lime has had the
effect of cutting down the yield and did not improve the quality
of the leaf.” In a later experiment on this same field tobacco was
grown continuously for three years (1925-27) with the same lime
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application as above. Slagg, Montreuil and Major (30) state
concerning this experiment: “Significant decreases in yield and
quality were secured wherever lime was applied during each of
the three years of the experiment.”

Connecticut. In the Poquonock experiments of 1892-96 where
tobacco was grown continuously there were two pairs of plots
contrasting lime at an annual rate of 300 Ibs. per acre with no
lime. Differences in yield, rank and fire-holding capacity of the
tobacco were insignificant. No records of the soil reaction before
or after liming were presented. Jenkins (18) drew no conclu-
sion from this experiment but the data presented show that lime
applied at this rate had no appreciable effect on the crop.

Massachusetts. Where tobacco was grown continuously and
heavily limed (1 to 2 tons) each year, Anderson, Osmun and
Doran (3) found the yield increased at first but later it was very
much reduced and the roots were badly infested with the black
root-rot organism. '

Conclusions to be drawn from field liming tests in the prin-
cipal tobacco growing sections of America. It is apparent from
these published accounts that liming has been widely tested and
that all the information which may be gained from routine lime
plots is at hand. . Briefly it is:

1. Lime may be injurious, beneficial, or neutral in its effect on
tobacco.

2. Not only are the yield results different for the various sections
but even in the same state the effect may be different, for
example, Virginia. ’

3. On the same field liming may be beneficial at first but injurious
later; for example, Ohio and Massachusetts,

4. Although results in most cases have been measured solely or
mainly in yield, impairment of quality has also been mentioned
in Maryland and in Canada.

None of the investigators mentions an improvement in quality.

No attempts have been made to correlate the effects observed
with the changes produced in reaction of the soil, except for
the Massachusetts experiments.

7. The injurious effects in a few of the more recent tests have been
ascribed to promotion of black root-rot. In the most recent
Canadian experiment it was suggested that the decrease in
vield was due to lime without respect to root-rot. In Maryland
it was thought that impairment of quality was due to too rapid
liberation of nitrogen.

8. No explanation of beneficial effects is attempted but it is not
believed that there was an actual shortage of nutrient calcium
in any case, with the possible exception of the New York
experiment,

2
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RLACK ROOT-ROT AS AN EXPLANATION OF INJURIOUS EFFECT OF
LIMING

Working in the Connecticut Valley in 1907 Briggs (7) was
the first investigator to call attention to the fact that black root-rot
was most severe where the land was niade more alkaline by the
use of such materials as lime, wood ashes, and carbonate of pot-.
ash. He made no attempt, however, to measure the deoree of
acidity in question. =

The same conclusion was reached by Beals ( 6) in Massachu-
setts from his field survey in 1915. This work was continued by

Fic. 66—Field of tobacco, showing black root rot on soil which is not
sufficiently acid to prevent injury from this disease.

Chapman (9) who was the first to attempt to measure and corre- -

late the soil reaction with root-rot. He determined the reaction
of soils from a large number of tobacco fields by the Jones lime
requirement method and by comparing the reaction with the con-
dition of the tobacco on each field he came to the following con-
clusion :

“The tobacco soils of Massachusetts fall into three groups, as
regards acidity. Soils with a lime requirement up to 3,000 lbs.
per acre are not producing good crops, as a rule and are compara-
tively free from root-rot. Those with a lime requirement of from
3,009 to 8,000 Ibs. CaO per acre are in good tobacco condition ;
but in this group pathogenic fungi are abundant in the soil, and
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the plants during certain seasons are very liable to suffer from
root-rots, caused by some of these fungi. Soils with a lime re-
quirement of 8,000 pounds CaO up are usually comparatively free
from such fungi, and even in unfavorable seasons little disease is
found, but the tobacco is perhaps of slightly inferior quality.”

In pot experiments Johnson and Hartman (19) confirmed in
general the conclusion of Briggs, Beals and Chapman that an acid
soil checks the severity of the disease. Using the Truog method
of determining lime requirement they found the disease much re-
duced in soils more acid than a lime requirement of 4.6 tons.
They also showed, however, that the critical reaction shifted with
the susceptibility of the variety, Burley being badly diseased at a
reaction which inhibited disease on Connecticut Havana.

Anderson, Osmun and Doran (3) were the first to correlate
severity of infection with soil acidity as measured by the hydro-
gen-ion method. Working with field plots artificially inoculated
and limed, they came to the following conclusions at the end of
five years:

1. The immediate effect of liming an acid soil was to increase the
yield of tobacco.

2. If sufficient lime is added, black root-rot is ultimately promoted
and there is consequently a reduction in yeld.

3. Black root-rot is present in most soils but is more injurious in
nearly neutral soils because the causal fungus, Thielavia basi-
cola, grows more rapidly and vigorously in a nearly neutral
medium.

4. In the field under experimentation, black root-rot caused little or
no loss in soils more acid than pH 5.6. It caused severe loss
on all soils less acid than pH 59. It should be understood that
this critical region between pH 5.6 and 5.9 is an intermediate
zone which may be shifted to a somewhat higher or lower
position by variations in temperature and compactness of soil
and by differences in the degree of infestation of the fungus in
the soil.

5. As the soil becomes less acid, above pH 5.9, the loss from black
root-rot increases.

6. After repeated applications of lime brought the soil reaction to
a point favorable to the fungus, the omission of lime for two
years, with tobacco grown continuously meanwhile, did not
result in any immediate reduction in the severity of black root-
rot.

Soi. ReactioN, Soi. Acipity AND LiME REQUIREMENT—SOME
Brigr DEFINITIONS :

In the sense considered in this bulletin, the term “soil reaction”
is used to indicate the degree of intensity of acidity or alkalinity
which exists in the soil. It is now quite generally expressed in
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terms of “pH,” on a scale where 7 pH (approximately) indicates

the neutral point (neither acid nor alkaline) while lower units of

pH, for example, 6 and 5 pH, indicate increasing degrees of
acidity, while pH units above 7, such as 8 and 9, indicate alka-
linity. : ;

“Soil acidity” is a broader term, which includes not only the
acid soil reaction, the intensity of which is measured in terms of
pH, but the characteristic conditions of the soil which are related
either directly or indirectly to such acid reaction.

Increasing degrees of soil acidity in a group of soils of varying
reaction is usually evidenced by most, if not all the following con-
ditions :

1. There is an increase in intensity of soil reaction, as indicated by
pH values farther and farther below 7.

2. A decrease is to be found in the content of easily liberated (re-
placeable) lime and magnesia.

3. The more strongly acid soils may show a considerable concentra-
tion of soluble aluminum and maganese, with a consequent
toxicity to the plant.

4. Carbonates of lime or magnesia when mixed with the moist soil
are decomposed, with an absorption of the bases and an evolu-
tion of carbon-dioxide gas. The amount of lime which will be
abslorbed by the soil in this manner is greater on the more acid
soils.

5. Nitrogen fixing bacteria which are free-living in well drained
soils diminish or cease their activities and there is a decreasing
effectiveness of legume bacteria and nitrifying organisms on the
more acid soils.

6. In general, the rate of decomposition of soil organic matter is
diminished at higher degrees of acidity. ! i

It is not possible to say with assurance whether the other condi-
tions are the cause or the result of the first one named, or that
any or all of them are the result of some more remote soil pro-
cesses which are evidenced only through these phenomena.

The “lime requirement”. of a soil is commonly accepted as in-
dicating the amount of lime, as burnt lime, hydrated lime, lime-
stone or marl, which is required to bring the soil from its acid
reaction to a condition of approximate neutrality, (7 pHaE [t
can be measured with a fair degree of accuracy by a number of
chemical methods, and the results are expressed in terms of the
number of pounds or tons of calcium oxide or calcium carbonate
equivalent which the soil can absorb without becoming alkaline.
The lime requirement of the soil is not the same as the lime
requirement of the crop, since the crop may not require a neutral
reaction and it may be desirable to maintain a certain degree of
soil acidity.
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A more complete statement in regard to the nature of soil
acidity is given in Connecticut Agricultural College Extens1or§
Bulletin No. 101, while an exhaustive d1§cu5510n of methods o
measurement of soil acidity has been published by Conner, Mor-

gan and Conrey (11).

A Stupy or MeTHODS FOR MEASUREMENT OF SOIL ACIDITY

he course of this survey four methods for the quantitative
melz?sérement of soil acidity were used. When the work was be-
gun in 1925 the Stirlen double-wedge apparatus was the one im-
mediately available for measuring pH values. This was used on
two hundred soils. It was found that within the range of the
bromthymolblue indicator (6.0-8. 6 pH) the data obtained were
consistent with expected results. But soils of greater acidity, as
measured by chlorphenol red, methyl red or bromcresol pl:rple,
tended to give results much nearer the same value—about 5.75 pH,
than would be expected in a normal frequency distribution range.
As soon as possible, a hydrogen-ion concentration apparatus for
the electrometric determination of pH values, employing the;l gas
chain hydrogen electrode, was set up and the “double-wedge” re-
sults were checked by this method. It was immediately apparent
that the soils under investigation varied over a much wider range
of pH values than had been found by the doub}e—wedge method,
and that soils below 5.75 pH were much lower in pH when mea-
sured by the hydrogen electrode. IThe following table shows a
typical comparison of results by the two methods:

TABLE 1. COMPARISON OF DOUBLE-WEDGE AND HYDROGEN ELECTRODE
METHODS FOR MEASUREMENT OF PH VALUES

Soil No. Double-wedge H.-Electrode

1 5.65 4.76

8 5.75 4.89
187 5.75 5.00
201 5.80 5.85
207 5.85 5,61
209 5.75 5. 56
211 5.90 6.16
214 590 5.78
217 5.75 5.58
218 5.70 521
222 5.90 6.01
273 5.90 5.36
282 5.80 5.08
294 6.20 6.51
302 5.80 5.38

It was therefore decided to discard the double-wedge method.
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At about this time the Morgan soil testing set (23) was de-
veloped by one of the authors and it was decided to make pH tests
by both this and the electrometric apparatus, which was the pro-
cedure on about twelve hundred soils.

The gas chain hydrogen electrode was replaced by the more
rapid and convenient quinhydrone eléctrode in the electrometric
measurement, since the results of the two methods were found to
be in close agreement.

The standard procedure finally adopted for determination of
pH by the.quinhydrone method is as follows:

10 gms. of freshly collected soil, 10cc of distilled water and
approximately 10 mgs. of quinhydrone are stirred together for about
one minute and the pH determined at once by means of a Leeds and
Northrup Type K potentiometer, with the customary standard cell,
storage battery and galvanometer. The half-cell used is the .01 N.
HCI-.09 N. KCl quinhydrode half-cell described by Veibel (31).
Connection with the half-ceil was made by means of a saturated KCl

agar bridge. Constant readings were obtained within 2 couple of
minutes.

After several hundred soils had been tested independently by
the Morgan soil testing set by the staff at the Tobacco Substation

at Windsor and by the quinhydrone electrode at the Soils labora-.

tory at the New Haven Station, a tabulation of 626 soils showed
the following discrepancies between the results of the two meth-
ods:

.0—.1 pH—239 soils

d—2 “ —165

2—3 “—134 ¢

3—4 “— 54 “

4—T =24 “

As a result of these comparisons, it was decided that the Mor-
gan soil testing set was of satisfactory accuracy for general field
use, but that the special features of this investigation necessitated
the use of a standard method which was independent of the per-
sonal factor involved in colorimetric measurement. Hence the
quinhydrone-electrode results were the ones selected for final tab-
ulation, and in subsequent measurements this was used exclusively
for determining pH values. ,

Since the earlier investigations of Chapman (9) ‘were conducted
prior to the general adoption of pH measurements in soil studies,
and his conclusions were based on the Jones lime requirement
method, it was desirable to compare the pH values with the re-
sults of this method. 650 soils were sent to the Connecticut Agri-
cultural College and the lime requirements in terms of lbs. of
CaCOs per 2,000,000 Ibs. of soil were determined by the modified
Jones method used by Dorsey (14).

SOIL REACTION AND TOBACCO 783

An inspection of the data obtained on these soils by the two
methods showed that while there is a general relationship between
the two sets of results, there were many wide discrepancies. ’rhls
is shown in the following table, which includes 25 soils obtained
at random by selecting every tenth soil in the series:

TABLE 2. COMPARISON OF JONES LIME REQUIREMENTS AND PH VALUES

CaCO3 Requirement

in lbs.
Soil No. pH per 2,000,000

660 6.16 1,290
470 6.07 2,258
530 5.93 1,774
650 5.86 2,258
600 5.85 1,935
560 5.83 2,580
520 570 4,193
370 5.59 3,708
590 5 2,903
620 5.55 2,903
540 5.50 3,386
630 5.48 3,870
550 5.39 2,580
390 5.38 4,515
430 5.28 2,580
670 5.22 5,483
510 5.10 1,935
440 5.04 4,031
480 5.03 3,581
490 5.03 2,903
420 4.95 3,870
380 4.92 . 7,095
570 4.89 3,548
540 . 4.86 5,966
500 4.52 3,870

These results are in agreement with the work of Carleton (8),
who also pointed out that there was a general correlation when
soils of the same textural classes were grouped together.

The soils included in our studies represented a considerable
range of texture and organic content. The Jones method is es-
sentially’ a measure of the absorption of the calcium-ion from a
salt of a strong base (calcium) and a weak acid (acetic acid) thus
leaving free acetic acid with a readily titratable acidity in direct
proportion to the amount of calcium absorbed. It follows that
the acidity thus measured depends not only upon the pH of the
soil, but upon the absorptive surface of the soil. The latter will
depend upon both the texture and the organic content of the soil.

The soils which had been tested for pH and lime requirement
were examined carefully by a trained soil survey worker, who
estimated the texture and relative amount of organic matter of
551 of these soils which had been preserved for future study. The
pH and Jones CaCO; requirement were then graphically plotted,
with a separate graph for each textural group, variations in or-
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each textural grouping. The factors computed from these lines
are as follows: where : :

Y=A—-B(7—-X)

Where Y =CaCOs requirement at X pH in lbs. per 2,000,000
A =CaCO0; requirement at 7 pH in lbs. per 2,000,000
X =determined pH value ‘

Value Value
Soil group ; A B

SaNds i A LSS TS 225 1,100
Loamy sands, .. oo i 925 1,000
Sandyiloams. . il L : 900 1,390
Fine sandy loams......... 1,100 1,500
. Very fine sandy loams..... 25 2,225
10 e mentie i IR e e H I 400 2,325

It is apparent from the above table that soils at 7.00 pH in-
variably give a positive CaCOj requirement. It is also seen that
the slope of the curve increases with increasing fineness of tex-
ture, with the exception of the sands group, which had a rela-
tively small number of individuals, with a poor distribution of soil
in the neighborhood of 7.0 pH, which would tend to steepen the
slope of the regression line. e

An inspection of the graphs shows that soils with high organic
content give higher lime requirements at the same pH value than
those of medium organic content, while the reverse is true of
soil low in organic matter. ‘

For the purposes of simplification, it appeared desirable to as-
sign arbitrary values in definite units to indicate a straight line cor-
relation between pH and lime requirement, with a zero line re-
quirement at 7.0 pH, which would fit the distribution of points
on the graphs to the maximum degree. After considerable trial
and error, the following factors were selected, to be substituted
in the equation Y=1,000K (7 - X) :

Where Y =CaC0; requirement in 1bs. per 2,000,000
X =determined pH value

Texture Organic Content Value of K
wands oo T e low 1.00
SERERILE ot e S medium 1.25
gk O T e s L high 1.0
Loamy sands...l. il 0. low 1.25
% S s s medium 1.50
« e A D high 305
Sandy loamsilIlar Th RE low 1.50
¢ SRR ER L s medium 1.75
it s e high 2.00
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Texture Organic Content Value of K
Fine sandy loams. ... ... low 1.75
€ i N gl medium 2.00
S e e L e T high 2.25
Very fine sandy loams.. . low 2.00
" & & LSl medium 2.25
s & LSt high 2.50 ,
Heoataatias, Eon iU el mnrl low 2.25
S TV T R - medium 2.50
R e S high 2.5
oiltilloamis. 0 Ao Tr e low 2.50
S o Lo LT B e A medium 25¢o
SRR L e high 3.00

Lines L, M and H, computed from these arbitrary values for
low, medium and high organic contents, respectively, are shown
on the graphs.

The degree of error in estimate of lime requirement from pH
value by means of these lines as compared to the Jones lime re- "
quirements was computed for each soil studied. The results of
these comparisons are as follows :

Error of estimate in Ibs. Percent of

CaCOs per 2,000,000 Soils
SO0mmlessed il e anl i bl e 37.56

UG Retial i e s s e o e 68.96

JOUQ RS st vt Sl el e 90.19
SN0 S el e e R R 96.91
2000ty i S s ke R e 99.45
e o e LR 100.00

Mean error of measurement: 509.2 1bs.
Standard deviation: 600.9 +12.21 1bs.

A similar type of correlation between pH values and lime re-
quirement was attempted by Arrhenius (5), who gives the fol-
lowing table as the amount of hydrated lime in Kg per hectare
(approximately the same as Ibs. per acre) to change the soil re-
action 1 pH unit in the alkaline direction :

! Poor in Average Rich in
Soils Humus Humus Humus
Satdye s s e 500 1000 1500-3000
Eiietsandyii. ot U 500-1000 1000-1500 2000-3000
Light clay .. ... ... 1500 2500 3500
Averageclay........ 2500 3500 4000
Heavrclayt S0 3000 4000 4500

Humus soils with 15 per cent organic matter—4000-8000

It is believed that with soils of the types represented in these
studies, the lime requirement can be estimated with reasonable ac-
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curacy for all practical purposes from determinations of pH values,
using appropriate factors depending upon the texture and organic
content of the soil. Accuracy within 1,000 1bs. CaCo per acre
is sufficient, since rates of application of limestone are usually
made to the nearest half ton quantity.
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of the Connecticut Valley.
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DistriBUTION OF So0IL Acipity IN THE CONNECTICUT VALLEY
Skl ToBacco DisTrIicT

The results df electrometric pH tests of soil samples from sev-
en hundred tobacco fields* have been brought together and graph-
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Fi1c. 74—Distribution curve, showing range of soil acidity on eastern
Connecticut dairy farms.

*We are indebted to J. S. Owens, Extension Agronomist, Conn., Agr.
College, and B. G. Southwick, County Agent, Hartford County, Conn.
for assistance in collecting these samples.
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ically plotted as a frequency distribution curve in figure 73.
The soils ranged from 8.2 pH to 3.9 pH, with a pronounced modal
point at 5.2 pH. The mean of all soils tested was 5.37 pH.
Eighty-one per cent of the soils had pH values between 4.6 and
6.0 pH. '

v

The prevailing condition of the séils of the Connecticut Valley

tobacco district is thus found to be one of moderate to strong
acidity. An inspection of figures 67 to 72 does not reveal any par-
ticular tendency for one type of soil to be more acid than another.
Since all of the soils are derived from non-calcareous material,
the degree of prevailing acidity is not surprising. In fact,-twelve
soils from areas adjacent to tobacco fields, and which are wooded,
brush or waste land, showed pH values ranging from 4.7 to 5.4,
with an average of 4.91 pH. This suggests that tobacco culture

with the type of fertilization usually followed has produced a-

slight tendency toward reducing the acidity of the soil.

On most fields no lime has ever been applied. Wood ashes and
cottonhull ashes have been used on a large number of fields, and
in recent years carbonate of potash has been used to some extent.
Records as to the use of lime at some time in the past are so in-
complete that it is impossible to state accurately what percentage
of these tobacco lands has been limed. As a rough estimate
based on the number of fields on which there is a definite record
of recent liming and the belief that liming was more prevalent
some years ago before black root-rot was suspected of being: asso-
ciated with the heavy use of lime, it is believed that from 30 to 40
per cent of the fields have been limed. The usual practice was a
light application of 500 to 1,000 Ibs. of hydrated lime per acre
once every two or three years.

Lime in the Connecticut Valley tobacco district has not been
used in sufficient quantity to bring many of the soils upon which
it has been used to significantly different pH values from those
to which no lime has been applied. This is seen in a comparison
of figure 73 with figure 74, which shows the frequency distribu-
tion curve of pH values of soils from 914 fields from the eastern
highland of Connecticut. This curve shows a pronounced bi-
modal tendency, with a mode of about 5.1 pH for unlimed soils
and 6.4 for limed soils. The practice in this region is to lime
heavily if lime is applied at all.

Crop CONDITIONS AT VARYING DEGREES OF ACIDITY

When the soil samples were taken notes were also made as to
the condition of the crop. However, since the samples were
taken at a time of the year when the land was bare, it was neces-
sary to tely on the memory and statement of the grower as to
whether the crop was good, fair or poor. In most cases where

SOIL REACTION AND TOBACCO . 791

black root-rot was suspected, careful examination of the. roots
were made by an experienced pathologist.

An attempt has been made to tabulate the records of all the
fields upon which there was an estimate of crop conditions. This
is shown in table 3.

TABLE 3. Crorp CONDITIONS AS RELATED TO SoOIL ACIDITY

Percentage of Soils in Group

: No Black Root-rot Record Black Root-rot
No. of Soils Very Good Fair Poor
in Group Reaction Range Crop Crop Crop Moderate  Severe

54 6.4 pH or above 19 2 54 T 18
119 5.8 6.4 pH 44 16 35 3 2
406 502 5.8 pH 61 25 13 i 0
193 4.6 5.2 pH 54 26 20 0 0

7 Below 4.6 pH 36 24 40 0 0

Black root-rot infestation is particularly severe on soils above

6.4 pH. Entirely satisfactory crops are found on a decreasing
percentage of the fields above 5.8 pH, and below 5.2 pH. How-
ever, the percentage of poor crops remained relatively low between
4.6 and 5.8 pH.
: As indicated by these results, tobacco in the Connecticut Valley
is practically safe from black root-rot troubles and produces best
results under the moderately acid conditions ranging from 5.2 to
5.8 pH. Increasing acidity beyond 5.2 pH has adversely affected
the crop, particularly below 4.6 pH.

Fierp ExperiMeENT Wizex A Very Acip Soin

In the course of the soil reaction survey a field belonging to
Mr. J. E. Phelps in Suffield was found to be unusually acid (3.9
pH). Although the soil was of a favorable type, was highly
fertilized, and in earlier years had produced large yields of good
tobacco, the crop in more recent years was very poor both in
vield and quality. When first observed by the writers in 1925,
there was only one spot in the field where growth appeared nor-
mal. On this spot the owner had burned stalks and the reaction
was found to be 5.2 pH. Examination of the roots showed that
no form of root-rot was responsible for the poor growth. The
leaves of the plants showed the characteristic yellow spotting
which we later associated with manganese toxicity. Since this
combination of conditions led us to believe that the trouble was
due to a too acid condition of the soil, a series of plots was laid
out on this field in 1926 for the purpose of determining what
benefit could be derived from applications of lime and also of sup-
erhosphate. Lime was applied at rates of 1,500, 3,000 and 5,000
Ib. CaO per acre; superphosphate at rates of 1,000 and 2,000 Ibs.
per acre. The response to the higher applications of both lime
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and phosphate was very definite and striking. The tobacco on
these was quite normal in size and appearance while the untreated
plots were again abnormally stunted and the leaves showed the
same spotting as on previous crops. The lower applications
were beneficial but to a less degree than the higher ones. The
experiment was repeated the following year on different plots with
much the same results. The best tobacco was produced on the
1927 plots which were treated with a combination of 2.000 Ibs.
lime and 1,500 Ibs. superphosphate.

Pot experiments with soil from the above field, conducted at
the New Haven Station showed marked improvement in growth
of Turkish tobacco from applications of lime, although heavy
applications. of phosphorus in the form of orthophosphoric acid,
equivalent to 8,000 lbs. of superphosphate per acre, failed to show
any response. Similiar results were obtained from the growth of
barley on this soil.

In experiments on the station farm it was learned that the to-
bacco leaves take up considerably more manganese (see Tobacco
Station reports for 1927 (2) and 1928 (4) ) from an acid soil.
Apparently in a very acid soil, the amount of manganese absorbed
becomes toxic. When the manganese in the soil is thrown out of
solution by application of lime or supherphosphate, it is not ab-
sorbed in sufficient amount to interfere with growth and the
plant develops normally. All tobacco contains a small amount
of manganese, but experiments have failed as yet to show that
this is essential to the plant.

There is also the possibility that alumina in these very acid
soils may become toxic to tobacco. This substance also would be
rendered insoluble by lime or superphosphate. This is another
possible explanation of the benefit derived from liming such soils.*

Por Experiments Wit ToBacco GrRowN oN TweNTY-FoUR
ConnrcTicUT SOIL TYPES

Incidental to a study of the fertilizer and lime requirements of
typical Connecticut Soils, Turkish tobacco, a strain of high uni-
formity and well suited in habits of growth to greenhouse con-
ditions, was grown as a test crop to reveal soil differences. Cer-
tain phases of the results of these investigations, while summar-
ized elsewhere (24), are of special interest in connection with
the effect of soil reaction.

*During a recent visit to the tobacco sections of Cuba, one of the
writers (Anderson) had occasion to test soils from many fields, which
showed the same type of stunted growth and yellow mottled leaves which
we have considered characteristic of manganese toxicity in the Connecticut
Valley. All these soils uniformly tested below 4.6 pH, while adjacent
soils’ where tobacco was normal tested above 4.6. Growers there have
known for years that such a condition could be overcome by the applica-
tion of lime.
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B

F16. 75—GCreenhouse pot experiments with tobacco, showing effect
of lime on two different soils. No. XXVII shows marked response to
lime, comparing (2), with lime, (1) without lime, both completely fertilized.
No response to lime is observed on No. XXIV. Note also that lime
without potash—(4) has reduced growth and produced potash starvation
symptoms on both series as compared to unlimed without potash—(3).
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Twenty-four soils were studied in greenhouse pots, with various
combinations of nitrogen, phosphorus and potassium, with and
without lime. These soils represented most of the important soil
types of the entire state. Only two of them were from old tobac-
co fields, the others being chiefly from old hay fields. Two crops
of tobacco were grown on these soils in 1928, and with one

exception, to be noted later, the results were similar for both:

crops. The results of the second crop, showing a comparison
between the complete fertilizer— NPK—and the complete fertili-
zer and lime—ILNPK-—yields, are summarized in table 4.

TaBLE 4. GrOWTH OF To0BACCO ON LIMED AND UNLIMED SOILS IN
GREENHOUSE PoTs.

Soil Reaction Soil Reaction Yield NPK
NPK LNPK compared with LNPK Pot Series
(pH) (pH) o
4.01 6.8 17.61 XXVII
4.55 6.86 79.63 XXXIV
4.59 7.23 29.44 XXXVII
4.73 6.62 47.45 XIX
4.73 6.71 69.71 XVII
4.75 6.92 92.25 XXXI
4.75 6.77 102.70 XXVIII
4.80 6.98 92.39 XXV
4.81 6.83 74.14 XVIII
4.88 6.82 115.43 XXXV
4.90 6.98 111.14 XV
4.91 6.66 120.79 XXX
4.91 6.40 112.56° XXXII
4.97 7.03 104.20 XXI
4.97 . 6.60 96. 86 XX
5.05 .16 125.86 g XXIV
5.06 6.80 131.14 XXXIII
5.09 7.40 95.66 XTI
o1l 6.48 95.27 SNV
5.12 6.29 128.30 : X1V
5:16 6.87 87.97 XXIX
5.18 oAl 122221 XXVI
5.52 6.38 111.28 XXXVI
7.48 7.55 120.90 XXIT

From the above table it is apparent that no consistent benefit
from the use of lime is obtained at reactions above 4.88 pH, and
one soil at 4.75 pH yields better without lime than when limed to
6.77 pH. Above 4.88 pH eleven soils gave reduced yields when
limed, while four soils were slightly improved.

Black root-rot was not found on any of the limed soil, since
only two of the soils had previously been cropped to tobacco, and
these had not been infested in the field.

A most striking result in these experiments was the reduction
in yield on limed pots when potash was not applied. With the
exception of two soils which failed to show any response to pot-
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ash, the yield was reduced on the LNP pots as compared with the
NP pots, and the symptoms of potash hunger were much more
apparent on the lime pots. It appears that where potash is a
limiting factor in the soil, the correction of acid condition by the
application of lime reduces the availability of the soil potash to the

plant. ) o
Two soils in the above experiment, both very strongly acid,

| exhibited peculiar physiological conditions on one or both crops

A—Series XXV, first crop.

F16. 76—Tobacco plants grown in complete fertilizer pots without lime
: on two very acid soils.

on the unlimed treatments. Series XXV, at a pH of 3.96 on the
NPK pots during the growth of the first crop, produced plants
having all their leaves very highly mottled over their entire sur-
face. Certain patches on the leaves where the mottling was most
pronounced were wrinkled “and distorted and small- spots of the
tissue turned brown and fell out later. The plants were of fair
size on the well fertilized plot in spite of the peculiar growth.
This soil was examined for soluble aluminum and manganese dur-
ing the growing period of the first crop, and the completely fer-

B—Series XXVII, second crop.
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tilized pots without lime showed 322 1bs. of aluminum and 816
Ibs. of manganese per acre soluble in .5 Normal acetic acid.
The second crop on this soil did not show these abnormal
effects. The growth was normal in appearance on the unlimed
pots, though it showed a somewhat increased growth with lime.
The acidity had become reduced from some unknown cause to

4.80 pH on the same pots which had formerly tested nearly 1.0

pH more acid.- - The soil was again analyzed for soluble aluminum
and manganese, and showed that the soluble aluminum content
was practically unchanged, while the soluble manganese content
was reduced to 32 Ibs. per 2,000,000. The abnormal plant grown
in the NPK pot from this soil i$ shown as “A” in figure 76.

The other abnormal soil produced plants somewhat like those
described above, but much more stunted and with the mottled
condition of the leaves localized in certain areas where the tissue
was much wrinkled and distorted and brown spots of considerable
size developed. The lower leaves especially showed a “marbled”
appearance. During the first crop the soil on the PK treatment
showed a reaction of 3.96 pH, and the aluminum and manganese
soluble in .5 N. acetic acid was 666 and 68 Ibs. per 2,000,000
respectively. The second crop showed similar results. The PK
treatment soil then was practically unchanged—4.01 pH, and the
soluble aluminum and manganese was practically unchanged. The
abnormal plant grown on the NPK pot from this soil is shown
as “B” in figure 76.

Tue Errecr or FErTILIZERS ON SoiL REAcCTION

In view of the influence which soil reaction may thus have on
the growth and quality of the crop it is well to inquire what effect
the continuous application of the ordinary tobacco-fertilizer mate-
rials has on the reaction of our soils. The fertilizer plots at the
Windsor station have offered opportunities for answering this
question for a number of the substances. Some results have been
published in the reports for 1927 and 1928. It will be sufficient
here to merely refer to these and to results at other stations where
similar tests have been made.

Cottonseed meal, castor pomace, linseed meal, tankage, hoof
meal, horn meal. These organic ammoniates have had a tenden-
cy to make the reaction very slightly more acid. The change,
however, is not pronounced and from a practical standpoint may
be disregarded. ’

Dry ground fish on the Windsor plots made the soil some-
what more acid than the preceding materials but even here the
change was small.

Urea for the first few weeks causes the soil to become more

alkaline but after this it drops down until it is slightly more acid.

I T R I gy v LY
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Nitrate of soda has the strongest tendency toward alkalinity of
any of the ordinary ingredients of the tobacco mixture. ‘This
may be seen from the comparative reaction of four plots on the
station farm at the end of the three years during which each
plot received its nitrogen supply in a different carrier:

pH
@otfiongeed imeal plob i il i 5.08
Witrate lof isedaiploti oot oo 5.50
Sulfate of ‘ammonis plot. o or ir DL 4.64
Synthetie uressplotiie e vl s SR T 4.92

Nitrate of lime has the same tendency as nitrate of soda but,
according to a two year test at the station, to a somewhat less de-
zce!

. Sulfate of ammonia has a pronounced tendency toward acidifi-
cation as indicated in the table above and as discussed fully in the
‘tobacco station reports for 1927 and 1928. This is also supported
by investigations at many other stations too numerous to cite at
this time.

Carbonate, sulfate and nitrate of potash. Of these three most
common sources of potash in the tobacco mixture, sulfate is re-
puted to make the soil slightly more acid, while carbonate is said
to reduce the acidity. In a four year experiment at the tobacco
station farm where each of these carriers was used on separate
adjacent plots it was found that none of them had a measurable
effect in changing the soil reaction during that time. In a green-
house experiment, however, where the important factor of Ie_aqh—
ing was eliminated, it was found that carbonate reduced acidity
by .3 of a pH unit. ‘

Superphosphate (acid phosphate) precipitated bone, bone meal
and steamed bone all make the soil slightly less acid.

Cottonhull ash theoretically should make the soil considerably
less acid on account of the carbonates of calcium, magnesium
and potassium contained. No tests covering a sufficiently long
period, however, have been made.

Wood ashes has a strong alkaline tendency.

Manure. The effect of manure is to make the soil less acid.
The degree of change on a coarse sandy loam may be judged by
the reactions of the manure and adjacent plots at the tobacco sta-
tion at end of third year of treatment.

Plot Treatment Reaction
M1 20 tons stable manure annually.... 5.85

C3 Adjacent no-manure plot.......... 5.33

Fé6 o i ATy A 5.33
M1-1 10 tons stable manure annually.... 5.60
C3-1 Adjacent no-manure plot.......... o 20

F5 A % B S 5.17 pH
M2 20 tons ‘“‘Adco’ manure annually... 5.59
Cl14 Adjacent no-manure plot.......... 5.25

M2-1 20 tons ‘“Adco’’ manure annually... 5.50
Cl14-1 Adjacent no-manure plot.......... 5.30
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ErrecT oF LiME 0N COMBUSTION OF Tosacco

On three fields at the Windsor station and at Poquonock, lim-
ing experiments have been conducted for several years. . After
fermenting the tobacco from the limed plots and adjacent unlimed
plots, the combustion was compared op single leaves and on cigars
made from tobacco from these plots. The tests were repeated
for three years. (See the station. reports for 1927 and 1928 for
details.) Results in all cases have uniformly showed that heavy
liming has: : :

1. Reduced the fire holding capacity of the leaves when tested
singly (strip test), but

When on the cigar the fire holding capacity has been just as
good or usually better than for unlimed tobacco.

In all cases lime makes the ash white.

The coal band is narrower, that is, the burn is closer and
less irregular.

Too much lime causes the ash to flake. -

The taste and aroma have been improved.

2 SR e by

Altogether then, liming has been beneficial to the burn and the
practice is to be recommended as long as the reaction of the soil
is sufficiently acid that there is no danger of lime shifting it to a
condition favoring root rot. If the soil tests 5.0 pH or below and
combustion is not satisfactory, lime should be beneficial.

ErrpcT or LiMing THE SoiL onx -CoMPOSITION OF TOBACCO

Tobacco from limed soils thus exhibits characters of combustion
which are different from those of tobacco grown on soils which
have not been limed. Some of these characters, particularly the
whiteness of ash and closeness of burn are desirable ; other, such
as the “flaking” of ash and reduction in fire holding capacity on
the leaf are objectionable. These differences in burn are cor-
related with changes which liming produces in the chemical com-
-position of the leaf. In order to see to what extent such changes
are produced, tobacco (of the crop of 1926) from limed and ad-
jacent unlimed plots—which otherwise were identical in character
of soil and previous treatment—was analyzed with respect to those
elements which it was belived might be affected by liming. Three
different series of plots were used in these analyses as follows:

Lvmed plots on Field VIII. Beginning with 1922 these plots
were limed heavily each year. With the last application in the
spring of 1925 they had received during these four years five tons
of hydrated lime per acre and the reaction of the soil was slightly
above 7.0 pH.

Thielavia series. These consisted of three plots. One half of
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eaéh received an application of one ton of hydrated lime per acre
each spring, beginning in 1924. :

Poqzongck field. Plots on this field were limed at the same rate
as the Thielavia series, in the spring of 1925 and 1926.

TABLE' 5. ANALYSES OoF ToBacco FrROM LiMED AND UNLIMED PLOTS.
: CroP OF 1926. WATER-FREE Basis.* .

FierLp VIII

Percentage of minerals

Ilzllg.t Grade Lime Tgtsalf P20s K20 CaO MgO Mn3sCs ALO3
L M Lime 23.89 0.78 6.52 4.72 3.79 .01 .09
L1 M Lime 2305 w073 6538 K21 GG BB L O] .08
L2 M Lime 2968, 0. 73" 5998 4 g3 O .01 .06
L3 M  Lime 22.90 0.74 6.06 4.79 3.89 .01 .08
138 M Lime 23.49 0.75 6.87 4.52 3.61 .01 1L
139 M Lime 21833 vtk 055 SI658 7 a8 S8 d2 o O .08
@310 M Nolime . 26:90 " :0.85 -8 90 - +.5.67 = 4116« 5110 .09
61 "M Nolime 28 15 (.87 5 8.360 6.85 1,190 06 21
Ni1-5 M Nolime 25.20 +0.88 ' 7.51 "6.53 '1.88 .06 .07
N1-6 M  Nolime :25.22 0.93 762 .6:13: 1.29 .07 . .07

Poguonock FIELD

4A “All . Lime « 24.57 + 0.77  6.79 . 4.98
P5A [ All-"No lime' 2726 20,77 .23 5.30
6A.  All-Nolime 28:19° 0.85. 7.80 " 5.84

- 00
ot
(S
no
—
[\
99

THIELAVIA PLOTS

TIA WM Time U 2283 42072 1 B L1250 580 3 A0 S (] 08
T1B M Nolime 24 78 0.84 6.67 6.11 1.56 .29 14
A S Lime" ©125.33" 0.62 - 4.18" 6.38:.4.54 .02 11
T1B S  Nolime 27.43 0.76 6.62 7.04 1.57 .28 31
T2A + M. -Lime > 23/86 . 0.82 1 6,10 ©5.37% "3.13 - ..01 05
T2B M Nolime 24.63 0.84 7.37 5.62 1.18 .04 11
T2A S Lime = 25570510605 552+ 60003 /15 /102 14
T2B 5 No lime 2682050275 W a7 106, 4242 A1 820 S04 13
T3A M - Lime, 23.83 01693 5.73" 5,15 3,58 .01 11
T3B M Nolime 25.43 0.8 6.81 6.19 1.62 .06 06
3B S5 Nollime 927549 0U68=CU T I 750 689 T 60 i 09 1

The lime was not analyzed each year but it was commercial
lime from western Massachusetts and unquestionably all of it had
some magnesia in it. Some samples from that section have as
kigh as 30 per cent MgO.

Results of the analyses presented in table 5 show that:

1. In every comparison, liming reduced the percentage of total
ash, of calcium, phosphorus, manganese and potash.
Aluminum was reduced in some cases but not in all.

2. In every case, liming approximately doubled the percentage
of magnesium. '

*Analyses by E. M. Bailey, Station Chemist.
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In experiments with tobacco in Ohi
mer } io, Ames and Boltz (1

iiolllr?ld that liming a soil reduced the percentage of calcilirrE 1))02‘2:{155(3

, ma i :
T 7 nganese, phosphorus an.d sulfur but increased the mag-

Garner (15) found that ma i injuri

) ) gnesium salts are injurious to fi
holding capacity of tobacco (more so‘than the cJalcium saltsge
He also found that all magnesium salts produce a white ash. .

Apparently the white ash and reduced fire holding capacity ‘

which was found on our limed plots ar i
; e due to
v T p t magnesium rather

Errpcr OF Lime on CowmposirtioN oF ToBacco rroM GREEN-
HOUSE Pors AT New HAveN

In connection with the greenhouse studies at New Haven which
have been described previously, composite samples of both the
leaves and stalks from the tobacco grown on various combinations
of fertilizer and lime were analyzed by the station chemist for
certain constituents. The results are shown in table 6.

¢ *
TABL}; 6. ANALYSEs* oF ToBACCO FROM GREENHOUSE Pors. COMPOSITE
OF 23 CONNECTICUT SoiLS. SECOND Cror, 1928. WATER-FREE BASIS

Leaves

Treatment Ash CaO Mg%ercenﬁ%(:gf P20s K20
II:IIP 27.85 813 LR S ey ke e
NP 25.08 gia8 - agR S ¥ AT
A 25.36 698 T T A TR e weR
LN P (10 R T TR Y S .04
Lg; gg.gg 1(9)'8? R R e 76 .

) ; 1.20 .02 60  3.34
LPK 27.12  10.35 96 18R 2

. ) . ¥ T
LNPK 26.11  10.58 047 Hat g? %Igg

Stalks
ﬁreatment Ash CaO Mz%cental\%?q:& P20s K20
N 15.42 2.85 .67 .02 .88 - 5.08
10.49 1.93 A T L

II:IIEK ggg 31,'83 99 inllgg T UEE g 54

! : .65 tr. 64 '2.83
LNP 13,13 4.78 60 00 1 :
LNK 13.71 2.16 97 Vi ceae

. . : .00 .58  5.18
LPK 8.98 1.81 22 ;

: : : 200 o
LNPK 71z PE g o1 S0 .ZZ %ﬁgg

An inspection of the data s-hows th ‘ i

r g of t at the effect of lime, when
applied to acid soils in the form of pure calcium carbonate (con-
taining no magnesium) has been to very materially reduce the con-

*Analyses by E. M. Bailey, Station Chemist.

where other fertilization has been the same.

increased the magnesium content.
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htly decrease the content of magnesium and
n all the comparisons

The increased con-
tobacco from the limed pots may appear to be
lts at Windsor, where lime did not pro-
cium content of the plant, but materially

tent of potash, to slig’ onter
to materially increase the content of calcium 1

tent of lime in the
contradictory to the resu
duce an increase in the cal

However, it must be recalled that a magnesian limestone was the
source of lime in the Windsor experiment.

A striking difference between unlimed and limed tobacco, as
shown by the analysis of the plant, has been the presence of con-
siderable maganese in the unlimed tobacco, while liming has prac-
tically eliminated this element from the plant. This is in complete
accord with the Windsor results and is evidence that the poor
production of tobacco on highly acid soils is associated with both
a high concentration of manganese in the soil and plant.

REGULATING THE SOIL RuAcTION FOR TOBACCO

From all the data which have been accumulated during this
investigation it is apparent that for the majority of soils in this
section the optimum reaction is between 5.00 and 5.6 pH. The
fact that some fields with a reaction as high as 6.00 or as low as
4.6 are producing satisfactory crops is probably due to the modify-
ing influence of other factors which are not discussed here. It is
also true that some fields which have, the optimum soil reaction
are not producing satisfactory crops—showing that soil reaction
is by no means the only factor which determines the suitability
of a field for tobacco.

The practical question to the grower then is: How can he keep
his soil permanently within the optimum? If it is already opti-
mum, how can he keep it from changing to an unfavorable higher
or lower reaction? If it is too low (too acid) or too high (not
acid enough) what measures can he adopt to correct it?

A certain amount of regulation can be accomplished by proper
selection of the fertilizer materials. As indicated by the preced-
ing statements, the effect of each of the ordinary tobacco fertilizer
materials is fairly definitely established now. If the grower finds
his soil to be near the upper limit of the optimum range, or above
it, he should avoid the liberal use of any materials which tend
to make it more alkaline and rather favor those with an acid
tendency. In this connection, however, he should be cautious
about the too liberal use of sulfate of ammonia, which of all the
materials, has the most pronounced acidifying power, but which

appears to have an adverse effect on combustion (see reports of
the Tobacco Station for 1927 and 1928). If the soil tests near the
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lower limit of the optimum range, or below it, he should favor
the materials with an alkaline tendency.

It will be observed, however, that most of the materials. producé 4

only very slight changes in the soil. If the field is very much too
acid or too alkaline the effects of fertilizers are too slight and too
slow ; other more effective methods must be used.

If the soil is too acid, the remedy is simple: It may be corrected

by applications of lime materials (limestone, burnt lime or hydra-
ted lime). It does not seem to make much difference which of
these is used as long as the actual amount of oxides of calcium and
magnesium is the same and when they are ground to the same de-
gree of fineness. Unless the soil is very acid (4.5 or below) the
equivalet of 1000 Ibs. per acre of limestone should be a sufficient
amount to apply at one time. Below 4.5, the application may be
doubled. If later tests show that the soil is still too acid, the treat-
ment may be repeated after a year or two. Wood ashes is also
a good material to use on the more acid soils. ‘

However, when a soil has become too alkaline—usually due to
a too liberal application of lime or ashes—and black root-rot has
become troublesome, it is not a simple or easy matter to reduce it
to the proper degree of acidity. Frequently it will be more profit-
able for the farmer to use this field for other crops for several
years before raising tobacco there again. Due to the leaching of
the alkaline elements these soils naturally become gradually more
acid. Also during this period the root-rot fungus becomes less
prevalent in the soil and this disease will be less troublesome when
tobacco is raised again there.

Finely ground sulfur, or “inoculated sulfur”, has sometimes
been used to make the soil more acid. Experiments with this
material in comparison with sulfate of ammonia are now in prog-
ress on three tobacco farms and a preliminary report is given in
the Tobacco Station report for 1928 (4). Although it has been
much more effective than sulfate of ammonia on the soils tested,
it is too early to recommend its use since no determination of its
effect on the quality of the tobacco has been made yet.

Aluminum sulfate is also being tested and appears promising
but the tests have not progressed to a point where recommenda-
tions can be made. :

In acidification experiments at the Massachusetts Station, Doran
(13) used a number of mineral and organic acids and was able to
increase both the soil acidity and yield of tobacco with sulfuric,
nitric and phosphoric acid. Sulfur had the same effect.

As yet, none of these rapid acidifying agents have been used op
a large scale in a practical way.
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SUMMARY

A review of investigations in most of the tobacco growing sec-
tions of the United States and Canada show that lime has rarely
produced material increases in the tobacco crop in field experi-
ments, and that in some cases there is an injury from the use of

lime, which is ascribed to the greater prevalence of black root-rot

on the limed soils. Most of these field experiments have not given
careful consideration to the degree of acidity which exists on the

unlimed soils.

A study of methods for the determination of soil acidity as a
factor in tobacco production in the Connecticut Valley has shown
that there is a close correlation between pH values as determined
by both colorimetric and electrometric (quinhydrone electrode)
methods and the Jones lime requirement results, when the modi-
fying effect of texture and organic content of the soil are properly
evaluated. Correlation factors for various textural classes of
different organic contents have been computed.

Over two thousand tobacco fields have been surveyed for soil
reaction and the results of several hundred representative cases
have been tabulated to determine the frequency occurrence of
different degrees of soil acidity (pH values), as well as the charac-
ter of tobacco grown at these reactions. A soil reaction of be-
tween 5 and 5.4 pH is of most frequent occurrence. There is a
range between 3.9 and 8.2 pH, with a mean value of about 5.4 pH.

Tobacco fields between reactions of 4.8 and 5.6 pH have been
found to produce the highest percentage of satisfactory crops.
Below 4.8 the degree of acidity becomes an adverse factor, while
above 5.6 pH the injurious effects of black root-rot are in evidence
and there is some indication that even in the absence of black root-
rot tobacco may be somewhat affected in an adverse direction by
conditions of very slight acidity, neutrality or alkalinity.

Very acid soils - below 4.8 pH - have shown increased growth of
tobacco when lime is added to a complete fertilizer treatment, in
greenhouse experiments. In the field, on a very acid soil, produc-
ing poor tobacco even when liberally fertilized, tobacco has been
much improved by applications of lime and superphosphate. On
extremely acid soils, the injurious effects may be due to toxic
manganese, alumium, or both.

Various fertilizers produce different effects on the reaction of
the soil. Ammonium sulfate is conspicuous in increasing acidity,
while nitrate of soda is the most effective in producing higher pH
values (decreased acidity). Urea has a slight acid tendency and
the effects of the organic ammoniates are probably very slightly
in the acid direction. Manure and all the common carriers of

. phosphorus tend to decrease the acidity. Carbonate, sulfate and
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nitrate of potash have produced little or no effect on soil reaction
under field conditions. ’

Analyses of tobacco from unlimed and limed soils show that-

lime decreases the percentage of potash and manganese and that
where magnesian limestone is used, there is an increase in the con-
tent of magnesium with a decrease’in the calcium content. In pot

experiments a pure calcium carbonate form of lime has increased -

the calcium content of the plant, with a slight reduction in the
magnesium content. !

Liming acid soils in experiments at Windsor has improved the
character of the burn and the whiteness of the ash.

When soil conditions are too acid for satisfactory results, in
case of tobacco at pH values below 4.8 pH, lime in some form is
the cheapest and most effective means of reducing soil acidity.

Soils which are at an unsatisfactory reaction from the stand-
point of black root-rot can be corrected to some extent by select-
ing acid-producing fertilizers, although reactions above 6.0 pH are
difficult to change sufficiently in a short time, by any practical
means now at hand. Further investigations concerning methods
of making black root rot soils more acid are in progress.

RecoMMENDATIONS

Since the soil reaction is an important.factor in the production
of high grade cigar-leaf tobacco in Connecticut, it is desirable that
the grower keep himself informed by means of soil tests as to the
soil reaction conditions on his tobacco fields.

If the soil is at reactions between 5.0 and 5.6 pH, no lime should
be used, and fertilizers tending to diminish the soil acidity should
be used with caution. On soils testing below 5 pH the use of
fertilizers tending to increase acidity should be avoided, while on
many soils between 5.0 and 4.6 pH the occasional use of not more
than 1000 Ibs. per acre of agricultural limestone or its equivalent
in other forms of lime should correct the too acid soil conditions
which are present. Soils below 4.6 pH may be safely limed at the
rate of 2,000 Ibs. per acre, although on excessively sandy soils
lighter applications should suffice. The soil should be tested the
following year and if still too acid, more may be applied.

Fields with reactions above 6.0 pH are not safe for tobacco, and
should be put in other crops until an acidity indicated by reactions
of 5.8 or below can be developed through leaching and crop re-
moval, with a consequent loss of lime and other basic materials
from the soil. '
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