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| Interannual variation in moth population’s body size and possible Ilnks to foliar nutritional quallty
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Background

e Lepidoptera (caterpillar and moth) communities in the northern hardwood
forests of Hubbard Brook and Moosilauke are highly dynamic, interannually
varying 22-fold in abundance and 52-fold in biomass

These community dynamics exhibit regional (400 km2) synchrony = and are
correlated with global climate patterns (i.e. El Nifio events)

Changes in temperature could affect nutritional value of caterpillar host plants
by influencing soil microbial activity

Hundreds of caterpillars species share limited host plant species which causes
moth populations to experience similar nutritional variation, which leads us to
question:

Do moth body sizes vary between years, suggesting foliage
nutritional quality influences their population dynamics?
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Because we did not find significantly greater variation in

female moth body size within each species, we can test for
interannual variation using only males.

Black light traps used to sample moth populations capture more males than females.
Question 2: Do moth body sizes vary between years?

Question 1: Do male and female moths’ body size vary differently?
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We selected four taxonomically diverse yet ecologically
similar species and measured forewing length of randomly
selected male specimens captured in years 2004, 2005, and
2006. We found no significant differences in body size
between years (F2, 313 = 1.60, P = 0.20), nor was there a

" 4 Malacosoma disstria Nadata gibbosa
I measured forewing, head capsule, and thorax of male and female specimens of 14

species. Female moth body size varied slightly more in all but 3 species, yet these
variations were not significant (lowest P = 0.12).

Forewing length (mm)

15 : . significant interaction between species and year (F6, 313 =
’ 1.22, P = 0.30). When analyzed separately only Nadata
gibbosa exhibited significant interannual variation in body
size (F2, 76 = 3.43, P = 0.04).
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Fig. 2. Mean male forewing length (mm) of four Lepidoptera species. Error bars = *+ 1SE.
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Discussion
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These results do not support the hypothesis that changes in nutrient availability produce variations in moth body size. That
said, these four species may not accurately represent the entire community, and interannual variations in nutritional quality may
be reflected in other variables, such as length of caterpillar feeding stage. Additionally, climate may impact caterpillar

SbMale forewing length (mm) communities in other ways including variable growth rates, dependant on temperature’s affect on metabolic rates, varying

Fig. 1. Standard deviation or male ana Temaie body size In 14 species, piotted against a 1:1 line. Overall female winter survival, etc. predation and levels of parasitism.
body size varied significantly more (T = 2.31, P = 0.04).
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