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Simulated climate warming and nitrogen deposition influence leaf traits and leaf
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Abstract; Temperature is a key factor that affects plant growth, and nitrogen (N) is an important resource for plant growth
and photosynthesis. Changes in temperature and N may strongly influence the functional traits of invasive plants. The aim of
this study was to predict the potential invasiveness of invasive plants in response to climate warming and atmospheric N
deposition. We conducted a simulated warming and N deposition experiment at Chengdu. In this experiment, we selected
Solidago canadensis from China and North America as the focal invader and set up four experimental treatments; (1)
ambient, (2) warming (2°C above the ambient), (3) N addition (4 g N m™ a™ in the form of NH,NO,), and (4)

warming plus N addition. We determined three leaf traits, leaf chlorophyll content, leaf area, and leaf dry matter content,
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as well as three relationships among the traits. Our results showed that Solidago canadensis from China had a lower leaf dry
matter content than that from North America. Warming increased the leaf area of Solidago canadensis, and N addition
increased its chlorophyll content. Sources and warming had significant effects on leaf area. The leaf area of S. canadensis
from China decreased significantly with increasing leaf dry matter content. In the warming treatment, the leaf area of S.
canadensis was significantly positively correlated with chlorophyll content; in the N addition treatment, the leaf area was
significantly positively correlated with chlorophyll content and significantly negatively correlated with leaf dry matter content.
These findings suggest that warming and N addition could enhance the ability of S. canadensis leaves to obtain resources. In
addition, our results imply that climate warming and atmospheric N deposition may increase the invasion risk of Solidago

canadensis.

Key Words:; climate warming; leaf traits; leaf trait spectrum; N addition; Solidago canadensis
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Table 1 Effects of source (S), warming (W), N addition (N) and their interactions on three leaf functional traits of Solidogo canadensis

5ES M4 S8 ch AR LA T4 LDMC
Factor F P F P F P
S 6.255 0.014* 1.941 0.167 11.483 0.001 **
N 5.307 0.023 0.196 0.659 2.469 0.120
w 0.012 0.912 5.858 0.017* 0.872 0.353
SXN 0.793 0.375 0.813 0.370 0.064 0.801
SXW 0.023 0.879 10.174 0.002 ** 0.353 0.554
WxN 0.563 0.455 0.178 0.674 0.001 1.609
SXWxN 1.895 0.172 0.057 0.811 0.138 0.711

% P<0.05; = %, P<0.01,ch;H&4tZE & Chlorophyll; LA M FX Leaf area; LDMC ;T4 i f & Leaf dry matter content ;S : KB Source; N
ZISIN Nitrogen addition ; W 347 Warming
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Table 2 The line regression equations of the relationships among the three leaf functional traits of Solidogo canadensis.

, SCN SNA 2R
AN — - — ~ - —
Formula BRE O BE MEIE WM BRE MR Bk P
Slope Elevation R? P Slope Elevation R? P (SLvs 52)
ch~LA 0.356 14.638 0.049 0.098 0.451 8.775 0.089 0.074 0.034
ch~LDMC -0.001 0.286 0.0047 0.612 0.001 0.243 0.046 0.204 0.352
LDMC~ LA -85.841 49.070 0.212 <0.001 -21.763 30.572 0.008 0.609 0.013
ARk 1o Tl R
Formula RS M A BEE A M A REk P
Slope Elevation R? P Slope Elevation R? P (TO vs T1)
ch~LA 0.073 21.546 0.002 0.754 0.483 10.957 0.121 0.019 0.004
ch~LDMC 0.001 0.248 0.011 0.467 0.001 0.228 0.041 0.183 0.210
LDMC~ LA -97.751 49.467 0.233 <0.001 -22.313 33.073 0.011 0.492 0.001
AR N0 N EREF
Formula R e LEE BEH RER R PEE  BEE P
Slope Elevation R? P Slope Elevation R? P (NO vs N1)
ch~LA 0.125 21.107 0.008 0.563 0.484 9.191 0.087 0.042 0.105
ch~LDMC 0.001 0.225 0.033 0.231 0.001 0.260 0.007 0.577 0.074
LDMC~LA —44.084 37.040 0.057 0.111 -80.833 48.323 0.126 0.013 0.289

SCN, S1: 1 ERIFEIMEK—A{FELE S. canadensis from China;SNA ,S2.bIERFEIME K —AKHEIE S. canadensis from North America; TO : /N34 i
No warming; T1: 3475 Warming; NO; A% No nitrogen addition; N1 Ji1%{ Nitrogen addition ; ch; 4¢3 {5 & Chlorophyll; LA ; ' T Leaf area; LDMC

T B Leaf dry matter content
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Fig.4 Effects of sources on the leaf trait spectra of Solidago canadensis
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Fig.5 Effects of warming treatment on the leaf trait spectra of Solidago canadensis
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Fig.6 Effects of N addition the treatment on leaf trait spectra of Solidago canadensis
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