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Tab. 1 The experimental design
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Tab. 2 F-values and significance levels for factorial ANOVAs of the effect of the independent variables light intensity (L), nitrogen (N) and
their combination (L x N) on morphological traits and biomass allocation in A. philoxeroides. (F-values)

Treatments Height Leaf area Total biomass Root/shoot Root mass ratio Leaf mass ratio Stem mass ratio
L 6.353" 27.043™ 27.159™ 71.801™ 139.868 ™ 487.513™ 1.898 ™
N 8.626 " 14.035 ™" 17.346™" 42.033"™ 76.038™" 11.827" 46.430™"
LxN 0.266™ 0.648"™ 2.481" 0.379"™ 4,061 * 18.827 ™" 13.743 ™
D, KRR Rk P<0.1, P<0.05, P<0.01, P<0.001

Note: +, *, ** *** jndicate significant difference between treatments at P<0.1, P<0.05, P<0.01, P<0.001, respectively
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Fig. 1 The height, leaf area and total biomass of A. philoxeroides grown at three different levels of N additions and two light levels (Mean +
SE)

Bars with different letters are significantly different at P<0.05
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Fig. 2 Root/Shoot, Root mass ratio, Stem mass ratio and Leaf mass ratio of A. philoxeroides grown at three different levels of N additions and
two light levels (Mean + SE)

Bars with different letters are significantly different at P<0.05
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EFFECT OF LIGHT AND NITROGEN ON MORPHOLOGICAL TRAITS AND
BIOMASS ALLOCATION OF AN INVASIVE WEED ALTERNANTHERA
PHILOXEROIDES(MART.) GRISEB.

JIANG Li-Zhi, WANG Dong, LIU Shu-Nan, PAN Rui, SHEN Fen and ZHOU Jie
(School of Life Sciences, Huazhong Normal University, Wuhan 430079)

Abstract: Most invasive plants experience highly variable environments during their invasion, spread and establishment,
and therefore, it is crucial to understand the factors controlling the success of invasive species. However, few studies
have evaluated the interactive effect of both light intensity and soil nitrogen levels on functional response in phenotypic
plasticity of invasive plants. The present study examined the main effects of light intensity and soil nitrogen level and
their interactions on morphological traits and biomass allocation performance of an alligator weed Alternanthera
philoxeroides, a widespread invasive plant in China, by outdoor experiments. Approximately identical size of ramets
from one genotype of population were planted separately in plastic pots with combined compost and sand, and grown
under the combination of two light intensities (full sunlight and 16.5% of full sunlight) and three soil nitrogen levels
(low, midterm and high) treatments. The result indicated that full sunlight enhanced the production accumulation of A.
philoxeroides and the plant could allocate more resources to leaf and above-ground stem and less to below-ground root
under shade as a response to low light condition. Soil nitrogen level also had a significant effect on plant growth,
showing an increase of total biomass, plant height, total leaf area, stem biomass ratio and leaf biomass ratio with the
increasing soil nitrogen concentration. Additionally, there was a significant light x nitrogen interaction on total biomass,
root biomass ratio, leaf biomass ratio and stem biomass ratio. Differences in leaf area, total biomass and leaf biomass
ratio between two light intensities reduced with the increasing soil nitrogen concentration, whereas, those in plant height
and leaf biomass ratio showed an opposite trend. In addition, the light effect on stem biomass ratio depended on nitrogen
concentration greatly. Under low nitrogen condition, stem biomass ratio was significantly higher in full sunlight treat-
ment compared with that in shade. But it was significantly lower under middle nitrogen condition, and the tendency
became even more obvious under high nitrogen condition. Our data further implied that the negative effect caused by
shade on plant growth of A. philoxeroides could be altered by phenotypic plasticity in morphology and biomass alloca-
tion performance in a response to high nitrogen concentration, which in turn adapts the plant to low light condition. This
suggested that the great success of A. philoxeroides over a variety of heterogeneous habitats is probably due to both a
high degree of phenotypic plasticity of individuals and compensation of one resource for another. Our study also con-
firmed the importance of nitrogen in affecting the establishment of invasive A. philoxeroides populations, and therefore,
control of A. philoxeroides may be aided by nutrient management.

Key words: Light intensity; Nitrogen; Phenotypic plasticity; Alternanthera philoxeroides; Invasive plant



