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Abstract Results
How plants respond to herbivory may depend on the environmental context * Plants exhibited higher constitutive resistance and tolerance at
in which herbivory occurs. To test this idea we used 9 genotypes of local, low nutrient levels
field-collected Solidago altissima grown in 4 nutrient contexts. These plants _
were then exposed to variable herbivory from Melanoplus femurrubrum, a A. Induced resistance response B. Induced tolerance response * Induced resistance was much higher at high nutrient levels and
dominant natural enemy grasshopper collected from the same fields. In exhibited the most variation by genotype at high levels.
general, S. altissima exhibited highest induced resistance to herbivores in 0 -
the highest nutrient context. In contrast, plants grown in low nutrient " R%=0.18, p=0.03 2 A 2983 * Flower number (sexual reproduction) exhibited more variation in
environments exhibited the highest tolerance of herbivory. Resistant and O T 0 tolerance than vegetative reproduction (asexual).
. . . . . O —
tolerant genotypes tend to associate with different suites of plant functional o -5 — S
traits. Because these traits are a major determinant of decomposition = 5 -2 - * The relationship between palatability and tolerance were
dynamics in ecosystems, divergent trait responses to herbivory may :': = . nutrient context specific. We found a positive correlation at low
feedback to increase or decrease heterogeneity in nutrient environments 210 - R?-0.13, p=0.18 > nutrient levels and a negative correlation at high levels. This
and thus impact future plant/herbivore interactions. 'i § 6 — relationship was obscured when looking at data across nutrient
% 2 treatments (Fig. 1a).
O 2 -8 -
BaCkg rOu nd E -15 Prior herbivory = .
8 — noPe (Es_ogstituc’;i\(/je 1:defen)se) ~10 - Rt = . .
Plant functional traits are a potential tool for linking community composition to | | | | | DISCUSSIOn
ecosystem functioning'. However, plasticity in expression of these traits in variable 0 100 200 300 400
nutrient environments could reduce the utility of the method?. | hypothesized that | S. altissma expresses differential defensive responses across a
plants may exhibit a switch in defensive §trategy from induced re3|§tance (chemical 3 nutrient level - 2 nutrient gradient, perhaps reflecting allocation cost shifts across
and StrUCt;réll_\fjtefense? t?attrfe_tduce herbc'lvor_y thr':f)uhgh IO\II'\i q?allty ;'Ssluen) t?htcs)legg?eent Fig. 2: (a.) Palatability of plants not previously exposed to ~ p-0.8" the gradient. Genotypes exhibited the highest induced resistance
increase o regain lost fitness, producing hi uality tissue), alo | ient. - - L . . .
( | , ga P g nigh quaiity J 9 herbivory compared to induced plants of the same genotypes. R T in high nutrient environments where costs for defensive
Differences in plant traits between resistant and tolerant phenotypes, may render Palatability was measured as an assay of herbivore growth rate. Q q | C tar-intuitively. tol hility ¢ "
plasticity in phenotypic expression predictive of whether palatability becomes more Tolerance responses (b. fithess of damaged plant-fithess of ™ 200 Compou.n S are [ow. _ oun er-lr.1 uitively, 1o eran(?e (ability to m.a ©
variable (1a.) or less variable (1b.) across the landscape when herbivores are present. undamaged plant) for both vegetative reproduction (asexual) and 3 up lost fitness potential) was highest at low nutrient levels. This
flower reproduction (sexual) were higher at low resource levels. = -400 may reflect increased below-ground allocation in low nutrient
a Traitlplasticityfincreases@ariabilitylinlkpalatability b Traitlplasticitylecreases@ariabilitylinkpalatability The dotted line denotes Complete Compen.satlon for herblvory by 8 enVIrOn mentS4, Wh|Ch a”OWS p|antS tO InCrease uptake Of nUtr|entS
T oA T damaged plants. Taken together, S. altissima expresses an S —600 i ~K] h d d bv herbi
Induced resistance phenotype at high nutrient levels and a I3 more quickly when damaged Dy nerbivores.
- herbivoryZ tolerance phenotype at low nutrient levels matching the prediction 2 -800 -
el . erbive lllustrated in Fig 1b where plasticity decreases variation in 1000 — | In addition, we demonstrate extensive plasticity in plant defense
= L ot = Lo palatability across a resource gradient. | | | | | responses to resource environments. We found as much plasticity
ke z tolerancet] = | ¢ T =Tm----= herbivo cgp - . . .
o phenotyped £ I ” 0 100 200 300 400 within a genotype across nutrient environments as we did
_ induce . . .
l (olerance? Shenatypel nutrient level between genotypes within an environment.
inducedn
resistancel
henotypeld . .
— > = C. Trade-offs These results show support for the scenario (Fig 1b) where
e - weeom B sy e plasticity in plant traits decreases variation in palatability across
; o a. resource gradients within S. altissima.
Fig. 1: Hypothesized relationship between plant palatability across a resource gradient with and
without herbivory. If plants exhibit induced resistance at low nutrient levels and tolerance at high N
nutrient levels (a.), then herbivory will potentially increase variation in palatability across the :é’ Refe rences
landscape. If tolerance is expressed at low nutrients and resistance at high (b.) then plasticity in S 0-
the presence of herbivory may stabilize variation in palatability across the landscape. : 1. Lavorel, S., and E. Garnier. 2002. Predicting Changes in
(Greenhouse experiment des|gn ° community composition and ecosystem functioning from plant
s 5 - traits: revisiting the Holy Grail. Functional Ecology 16:545-556.
S . . .
2. Wright, J. P., and A. Sutton-Grier. 2012. Does the leaf economic
_10 - spectrum hold within local species pools across varying
, environmental conditions”? Functional Ecology 26:1390-1398.
Nutrients (ppm)
o st and o om0 * Measurements 3. Agrawal, A. A. 1998. Induced responses to herbivory and
2 Ry mm mm e (Damaged fimess. , — increased plant performance. Science 279:1201-1202.
v § =R R =R = Undamaged fitness) nutrients R? - 0.765, p=0.001 b
B Forest % | | | *RGR of plant S 7 o 0ppm : , : i
—rlalid: E @ <7 ;; ;; ;; “Flower number o 400 ppm 4. Orians, C., A. Thorn, and S. Gémez. 2011. Herbivore-induced
B UrbanDevelopment = L=t =M= *Veg. reproduction = resource sequestration in plants: why bother? Oecologia 167:1-
B \Vater a Fig. 3: Nutrient context is critical for identifying trade-offs within S. 9
— L — A s 07 altissima. \When the relationship between the palatability index (- '
R R % 2 e e 7 97 97 Y “gzi‘:;ﬁrl?teﬁt; dex @ resistance) and tolerance of 9 genotypes of S. altissima are
© T = = = /GR Ofna-l-ze herb.) g R?=0.25, p=0.09 plotted without regard to nutrient context (a.) no patterns are
= | | | | g apparent. When these same data are separated into responses in Acknowledgements:
2 R mer é’ e Leaf toughness : low (yellow) and high (blue) nutrient contexts (b.), strong patterns
~ =L L= "Trichome density S emerge. In low nutrient contexts, more tolerant plants are also We would like to thank Mark Bradford, Melinda Smith, and David Post for discussion on
more palatable exhibiting a trade-off between tolerance and study design, the Schmitz Lab for help with field work, and the Yale EEB Department,
~10 - constitutive resistance. The opposite pattern occurs as high Yale Institute of Biospheric Studies, and an NSF GRFP for funding.
nutrient levels.

palatibility index (-1/herb. GR)



kb474


kb474


kb474


kb474



