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Abstract Nitrogen availability is a major determinant of successional patterns in many ecosystems. Increased
levels of soil nitrogen, caused by atmospheric nitrogen deposition, continuously fertilize a large (and growing)
portion of the terrestrial biosphere. Increased nitrogen deposition onto natural ecosystems is disadvantageous to
slow-growing native plants that have adapted to nutrient-poor habitats by creating environments favorable for
faster-growing plants, such as grasses. In this paper> two invasive plant species; Ageratina adenophora and
Chromoleana odorata, were studied. Both of them were planted under five soil nitrogen levels for more than
four months. By investigating their traits related to morphology, biomass allocation, growth and photosynthe-
sis» we compared their phenotypic responses to nitrogen. Our main objectives were to 1) explore how the two
species acclimate to soil nitrogen availability, 2) evaluate which plant traits were associated with the invasive-
ness of the two species> and 3) determine whether the increased levels of soil nitrogen could facilitate their in-
vasion.

The two species were very plastic in their response to nitrogen availability. They exhibited considerable
(nitrogen-acclimation abilities. With an increase in nitrogen levels, their root mass ratio and root mass/crown
mass decreased, but their leaf mass ratio ( LMR), leaf area ratio and leaf area to root mass ratio increased. At
lower nitrogen levels; more biomass was invested into the root system,» a nutrient absorbing organ, which could
enhance nutrient-capture ability. At higher nitrogen levels; more biomass was invested into the leaves, an as-
similative organ,» which could increase their carbon accumulation and improve their competitive abilities. A.
adenophorum could acclimate better to nitrogen environments than C. odorata .

The two invasive plant species could benefit from high nitrogen levels, which were usually excessive and/
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or harmful for most native species. Under a wide range of nitrogen levels, relative growth rates ( RGR), total
biomass; branch numbers, leaf area index, maximum net photosynthetic rate; chlorophyll and carotenoid con-
tent increased significantly with increasing nitrogen levels, and did not decrease significantly at over-optimal
nitrogen levels. The two species could maintain relatively higher RGR in the dry season when native plant
species almost stopped growing. Having the ability to use resources at times when native plants could not, their
competitive abilities and invasiveness were promoted.

Mean leaf area ratio Cequal to LMR/SIA (specific leaf area)) and net assimilation rate were coequally
important in determining the response of RGR to nitrogen levels in A. adenophora and C. odorata. LMR was
a very important determinant of RGR, which played the most important role in determining differences in RGR
among nitrogen treatments and between species. With an increase in nitrogen levels; the SIA decreased in A.
adenophora whereas it increased in C. odorata. But under all nitrogen levels, SLA was higher in A.
adenophora than in C. odorata. The higher SIA of A. adenophora compensated this species for its lower
LMR and was favorable to its growth. The response trend of SIA to nitrogen levels in A. adenophora was

more profitable than in C. odorata.

In conclusion; our results indicated that the two invasive plant species were able to acclimate to a wide

range of nitrogen environments and could grow better in higher nitrogen environments, suggesting that enhanced

soil nitrogen levels might promote their invasion.

Key words  Morphology, Biomass allocation, Relative growth rate> Photosynthesis; Response to nitrogen,

Invasiveness, Ageratina adenophora Spreng., Chromoleana odorata 1..
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Table 1 Phenotypic plasticity index for traits related to the morphology, biomass allocation, growth and photosynthesis in

Ageratina adenophora and Chromoleana odorata grown under different nitrogen levels

FEYFFAE Plant traits

LS Ageratina adenophora KHLHL Chromoleana odorata

EAFEAE Morphological traits
FRTE Height
53 HH Branch numbers
IR AL Leaf area index> LAl
SR Total leaf area, TIA
LEIH TR Specific leaf area, SIA
AW S TRFAIE. Allocation traits
SEY)E Total biomass
AP EL L Root mass ratios RMR
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HE7& L Root mass/crown mass, R/C
TR L Leaf area ratios LAR
HHARLE Leaf area to root mass ratio, LARMR
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A B KT Relative growth rate; RGR
H R Net assimilation rates NAR
ST AR LE Mean leaf area ratio» LMR,,
HEHHE Photosynthetic traits
K64 18 %6 Maximum net photosynthetic rates P,
M2 2% & Chlorophyll contents Chl
KA 25 Carotenoid contents Car g

AR FREL Plasticity index A IRPEFRR AL Plasticity index

0.23 0.35
0.77 0.49
0.55 0.39
0.79 0.61
0.13 0.16
0.70 0.49
0.56 0.24
0.40 0.20
0.41 0.17
0.73 0.20
0.42 0.23
0.67 0.47
0.45 0.25
0.48 0.19
0.19 0.07
0.26 0.25
0.39 0.19
0.29 0.11
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& Connors, 1996). X5 B K 5 Flab Rk NAZFH AT 4 Fh
AHF IR IR TP RGR T A Hu b, ~F- 3
3k 35.7 A1 12.9 mge g™+ d~" (Pattison et al.,
1998 Milberg 55 (1999 BF 5T T A [F] 5% 43 /K7 1 ¥
KA P 5 Fh AR AT 5 PR 5E R — AL A Hh
R ZF I 58 d ARG, I AR Fifr (1) S AR )
SEARHAN ) 3 5, NAZ R R AR KT 0,040 BR
0.081 goL~ 1, AHUFP 4 0.020 go L-'e TEEBEE
AUKHLRC) RGR o T+ 5 B R At Ffr, B 3 /K -
3k 0.4 F10.2 gokg™ D) i T KR A1 Sk A A
AHFTCE 340 — R TIEHMA ST =#EL 0.1 g
kg~ USRI R 7R 4 B IR 45, 2003, B A2 —
PR A A, 28 B 7 R R 4 5 3% 1 7 SR AR K .
By AN AR RN, 8 2R A AR EIR I AR B i AR TP
AT TR IN 2 B4 e BT £ R 2R3 N ™
PR HIE IR pH N 4,67, AHLTLA
94.37 g°kg™ L, NN 4.07 gkg™', B P A 1.41 g*
kg ' B K A 12.23 gokg™ s AN 4 358.7 mg*
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