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|_.ong-term Connecticut studies

Defoliation and Mortality
. ] DEFOLIATION AND OAK MORTALITY IN SOUTHERN NEW ENGLAND
in Connecticut Forests o e

By George n' S‘ephens . s nnd i of 40 land caks have boen monitored .T:

had three episodes of modernte o hasvy defoliaton
. 1. Primary dofolistors were gypsy moth, canker worm, and obm spaarworm
Muortality peaked during the period of 1957 T when there were three
Mortality wus higher for white oaks than red oaks, and higher for ko
mpper canopy trees. Since the end of (e mult
spocies groups and all crown classes have fallon 1o
tree vigor for red oaks with higher mortslity for slower prowing rees
multi-yoar defolation events in oak ¢ tod forests s 0 acoclorate
owing trees in the upper canopy

Gypsy moth (Lymantria dispar) has spread to st least sevenicen castern stales since is acc

mtroduction outsade of Bosion in the late |B00% (Monn and others 2005). Gypsy moth s well established
on the castern and northern portions of the central hardwood region. Although the natonal “Slow the
Spread”™ program has greatly reduced the rsic of cxpansion (Sharov and others 2002 sy moth wall
probubly be found throughout the region before 2050

¥ moth has a wide host mnge (Lichhold and others 1995). However, mercased mortality and reduced
growth of cak ((Juercus spp.) species have sccounted for most of the economac and ec damage
caused by thas alien pest. Mortality is usually highest for smaller troes in the lower canopy (supprossed
and micrmedmic crown classes) than for larger trees (Brown and others 19 “ampbell and Sloan |
Kegg 1971, but sce Stalter and Serrao 1983). Much of the mortality following defolution hes been
attributed 10 sccondary agents, such as twolined chestmut borer (Agrifus bilineanas) and shoestring root rot
(Armullaria mellea), that sttack weakened trees (Haker 1941, Dunbar and Stcphens 1975)

The short term impects of gypsy moth shon are well-documented. Oak dismeter growth decreases by
3 ) percent during outhreaks (Baker 1941, Brown w thers | , Campbell and o Muriks
and Licbhold 1999). Earbier studies noted that dismeter growth and tree health recovered 2-10 years afier
heavy defohstion (Campbell and Garlo 1982, Campbell and Sloan 1977, Muzika and Licbhold |999)

The objectives of this study were: (1) document the effect of multi-vear defolations on cak mortality and
diamcter growth, (2) snalyze how mortality was influcnced by crown and vigor classes, and (3) examine
the longer term impacts (20+ years) of multi-yenr defolstions on mortality snd growth of upland oaks

STUDY AREAS

Study plots were the Cabin (40 acres), € 0 acres), and Recves Tracts (40 scres) m Meshomasic Staic
Forest, Connecticut. Most of the land was cleared for pasture or cultivation by the mid-1800's. The current
forests developed following farm sbandonment and cessation of cha utting in the early 1900's. The

BULLETIN 796 *« THE CONNECTICUT AGRICULTURAL M R N oD STaR e M on)

Stand composition and structures arc typical of most second-growth forests, not only 1 central

ExPERlMENT STAT'ON NEW HAVEN ® APR'L 1981 Connecticut, but of much of the castern extenmon of the central hardwood forest. Upland oaks are

predommant i the upper canopy. Upland oaks have accounted for more than half the upper canopy b

Cheel Scvemtmt, The Comneccatl A grcultersl P apermment Ststion. Depuartment of F nd Hortsculture, New
S04

Procoedomgs of e | Tok Comtend Hirdwmod Forest Conference
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T'ree measurements (> 0.5 dbh)

Diameter (inches) at 4.5 feet
Species
Crown class
|_ocation




Impact of defoliation

Multi-year events are important
|_oss of lower canopy oaks

|_oss of white oaks

|_oss of low vigor red oaks

After defoliation




Old-Series defoliation
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Repeated defoliation -> higher mortality
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Higher mortality of lower canopy oaks

8004 A Upper canopy ‘/\

) -O-Lowercancy/ \
@)
& \
<
S 0——””J/ \\\ ///’/”’//‘
2 40% ™\
5 T \v/
@)
>

20%

A
0% PN = : : : 4 T S —

1927- 1937- 195/- 196/7- 19/7- 1987- 1997-
1937 1957 1967 1977 1987 1997 2007

Period




Mortality (%/decade)

|_.ow mortality after defoliation ended
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Literature estimates for species vary
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Mortality (1957-1967)
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Survival (1957-1967)

Survival high for fast growing red oaks
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Bottom line |

MULTI-YEAR defoliations removed less
vigorous trees, lower canopy trees, and white
oaks.

Surviving trees did recover and showed little
longer-term (30+ year) effects.

However
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Dr. Victoria Smith

(Dep. State Entomologist)
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Red oaks are now dying —
what’s happening?
e Upper canopy trees r

A Red Oaks A
#-\White Oaks
20% o Y

60%

Mortality per decade




What we examined

29 study areas (120+ acres?)

16 study areas had matched
managed/unmanaged stands

15 study areas with severe defoliation, 7
with moderate, and /7 with minimal/none

3095 oaks examined (and countless others):

NRO - northern red oak (n=1578)
BLO - black oak (n=931)

WHO - white oak (n=436)

CHO - chestnut oak (n=150)

* Maromas study areas did not have fixed area plots




For fellow geeks
Both
o Arcsine transformations of 3-yr mortality rates
 Model selected had lowest AIC and factors
were significant (p < 0.05)

Stand level

* Linear mixed model analysis with study area as
random factor

Tree level
* Binary logistic regression by species




Drought — no effect on stand mortality
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NO pre- post- relationship
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Pre-defoliation oak mortality

Pre-defoliation stand level mortality did

not differ by:
Managed vs. unmanaged stands
Stand oak basal area

Stand oak density
Did not examine soils, but saw high mortality
on some moist solils (e.g., Pikes, Pine Acres)

High pre-defoliation stand level mortality
did not predict high post-defoliation
mortality







Mortality — basal area & intensity
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No drought effect, severity rules
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moderate defoliation M Od e rate

—/r—NRO

defoliation

Mortality lower for
larger and more
Vigorous trees.

moderate defoliation —=NRO

~=-BLO Mortality highest
for black oaks for a
given diameter and
growth rate.

10-yr dbh growth (inches)




Severe defoliation
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Severe
defoliation

Some evidence

e Higher mortality of
larger trees

e Influence of growth
rate uncertain and
differs among
Species




Other

Crown class not significant (but few
lower canopy trees)

Thinning increased mortality of red and
white oaks on severely defoliated plots

However, no link between mortality and
stand oak density or basal area (?)




summary

No detectable effect of drought on stand or tree

mortality rates

Reduce anticipated stand and tree mortality by:

removing black oaks, and to a lesser extent
removing white oak

thinning effects are uncertain

If severe (heavy, multi-year) defoliations occur,
expect high mortality and can not predict which

trees will die
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Impacts to add

Watershed hydrology

Wildfire risk

Increased tick densities

Decreased mast

Tree falling on roads, trails, infrastructure
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