Can the nutrient dynamics of a
northern hardwood forest explain
~variation in Its trophic structure?
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Factors influencing trophic structure stability:

o Variability of the physical environment and plant
productivity

« Consumer community diversity and proportion of
trophic generalists

 Extent of interspecific competition and
compensatory dynamics



80

60

40

)
)
=
@
Q@
o
Q
=,
0
S
v
A
-
e
=
Ee;
=

20

0
’_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_|_|_|

1985 1990 1995 2000 2005

Year

Reynolds et al. 2007 CJFR
Holmes et al. unpublished data



Nature Precedings : doi:10.1038/npre.2009.3859.1 : Posted 12 Oct 2009




Abundance units; Ln(ind « trap' » yr?)
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« 2004 - 2005: 58 of 89 species had negative growth rates
« 2006 - 2007: 69 of 115 species had negative growth rates
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T .l_ . H: Interannual variation in nutrient availability drives
Lepidoptera community dynamics

32 . 3. Does soil mineral nutrient content vary

Tl interannually?
P\ Tkl
277 Resinbagtestfor NH,, NO; /NO; and PO?
HJ? = 2. Does soil mineral nutrient concentration affect
foliar chemistry?
g _-;_ Fertilizer experiment (N, P)

! 2004: 25gN m?and 8gP m?
. 2005:8gN m2and2.5gP m?
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P .l_ . H: Nutrient dynamics drive Lepidoptera community
o] dynamics

~ ~ . « Does soil mineral nutrient content vary

Tl Interannually?
BTN
:R%: Resinbag testfor NH,;, NO, /NO; and POS
SR 2. Does soil mineral nutrient concentration affect foliar
chemistry?
. _-;_ Fertilizer experiment (N, P)

! 2004:25gN m?and8gP m?
- 2005:8gN m?and25gP m?



2. Does foliar chemistry vary interannually?

known pattern of decreasing %N during leaf

WE|

expansion

Leaf expansion tends to be sensitive to temperature
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2. Does foliar chemistry vary interannually?

3. Does variation in foliar quality matter to , .

Lepidoptera growth? |
Test for interannual variation in Lepidoptera —
growth performance: '

16 species of free flying moths:
« 9 feeding in early season
(May to mid-June)
« 7 mid to late season feeders




Early season feeders

B. baltimoralis
C. albata ™
C. mollissima *
D. arcuata

D. thyatiroides
H. fucosa *

. americalis

P. basitriens *
P. periculosa
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Mid to late season feeders
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(£ score of forewing length)

2004 2005

Year feeding
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A. innonata *
C. divisata ™

C. palliatricula
C. perlata ™~
H. tessellaris ™
P. excaecatus
S. leucitys ™

4. Does variation in foliar
quality matter to
L epidoptera growth?

5. Does Lepidoptera
growth matter to
community
abundance?



Phenological Race Hypothesis:
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Insect consumption rate, metabolic rate and potential
growth rate all increase with temperature



~ Ayres, 1993
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