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Abstract: [ Objective] To explore the difference of stoichiometric ratios between the invasive plant
Alternanthera philoxeroides and the native congeneric species 4. sessilis as well as the environmental driving
forces, and clarify their resource allocation pattern and nutrition strategy. [Method] We totally set up six A.

sessilis-A. philoxeroides coexistent plots and seven A. sessilis single plots in the wild habitats of Guangxi,
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Guangdong, Jiangxi and Henan Provinces. We measured w(C), w(N), w(P) and C : N, C . P, N . P of these two
species, and recorded the environmental indicators in each plot. We then used regression analysis and canonical
correspondence analysis (CCA) to examine the difference of nutrition strategies between A. sessilis and A.
philoxeroides and their responses to the heterogeneous habitats. [Result] In the coexistent communities, there
was no significant difference of w(C), w(N), w(P) and their stoichiometric ratios between these two plant species.
The w(C) all showed the ‘first rising and then decreasing’ trend with the increase of temperature. The w(N) of 4.
philoxeroides decreased with the increased precipitation, while the w(N) of 4. sessilis showed the ‘first
decreasing and then rising’ trend with the increase of precipitation. The w(P) of A. sessilis increased with the
increase of elevation. C : N of these two plant species all showed the trend of ‘first descending and then rising’
with the elevation rising. C : P of 4. sessilis decreased with the increase of elevation, and N : P decreased with
the increase of soil w(N). The C : P and N : P of 4. philoxeroides had no significant relationship with the
environmental factors. In the 4. sessilis single communities, the w(C) of 4. sessilis decreased with the increase of
soil w(NH,"-N), and increased with the increased precipitation;

and soil w(N); C . N decreased with the increase of soil w(NH,-N) and w(NO5 -N), and C : P increased with

w(P) decreased with the increase of elevation

the increase of soil w(N). [Conclusion] The eco-stoichiometric characteristics of C, N, P in A. sessilis are
more responsive to the heterogeneous environments than those of A. philoxeroides. A. sessilis chooses the
‘growth competition strategy’ for resisting A. philoxeroides invasion in higher elevation regions. The finding
provides a theoretical basis for predicting the invasiveness of alien species and understanding the species

coexistence mechanism in depth.

Key words: Ecological stoichiometry; Biological invasion; Alternanthera philoxeroides; Alternanthera

sessilis; Habitat heterogeneity; Nutrition strategy
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x1 FIMNAEHMA IR
Table 1 The environmental survey of sampling plots in the field
BRI WU dBER/(C)  RENC) Y 4f/m w/(mg-kg™) FERC PR R /em wi(gke ")
Community Sampling  North East . . B Mean annual Mean annual
. _ Elevation NH4-N  NO;-N L C N P
type plot latitude  longitude temperature  precipitation

Ay EN 25.562 110.668 211 8.530 32.540 19.754 157.317  21.604 2290 0.663

Coexistent M 21.912 110.864 45 7.050 18.630 23.679 150.208  30.009 2.545 2.004
A 21919 110.885 43 5140  49.930  23.679 150.208  30.808 3.084 1.749
SR/ 23.724 114.713 39 17.640 34.550 22.546 160.650  10.259 1.139 0.410
7 27.616 115.319 41 12.170 28.290 19.250 130.517  11.872 1.623 0.351
& 32.046 114.146 75 11.197 32.403 16.038 92.183 12476 1.524 0.291

B M 23.478 111.383 35 3.480 2.320 21.790 121.075  13.775 0.522 0.403

Single JLL 29.329 115.765 20 4.850 9.690 18.033 120.500 7.664 1.104 0.305
FHYT. 21.670 111.521 36 5.440 12.830 23.167 185.083 16201 1.882 0.548
IR 23.405 110.500 50 3.730 12.520 23.238 136.083  26.058 1.512 0.634
HIR 23.413 111.504 86 3.440 12.540 23.238 136.083 26934 2541 0.291
S 27.638 115.329 51 3.610 8.430 19.250 130.517 3242 0.576 1.031
151 32.046 114.146 75 11.197 32.403 16.038 92.183 12476 1.524 0.291
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Table 2 Nutrients and stoichiometry of Alternanthera philoxeroides and A. sessilis in different types of communities

c%jfj:iy %ﬁ] ke L C:N C:P N:P
type Species Parameter C N P

K17 AR X 380.567 26.473 3.297 18.819 129.759 8913

Coexistent  A. sessilis SD 13.563 3.659 1.070 4362 37.042 2.243

cv 0.036 0.138 0.325 0.232 0.285 0.252

LT R X 372.234 29.201 2.814 14.945 135.414 10.514

A. SD 17.587 4.408 0.449 2.939 20.484 2.248

philoxeroides cv 0.047 0.151 0.160 0.197 0.151 0214

R AT X 374.152 28.724 2.671 15.539 141.430 10.763

Single A. sessilis SD 12.285 1.760 0.185 2221 11.512 0.863

cv 0.033 0.061 0.069 0.143 0.081 0.080

1) .SD.CVHA & T A EEFEF R4

1)x: Mean; SD: Standard deviation; CV: Coeffecient of variation
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Fig. 1 Regressions between environmental factors and element content, stoichiometry of Alternanthera sessilis in coexistent

communities
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Fig.2 Regressions between environmental factors and element content, stoichiometry of Alternanthera philoxeroides in

coexistent communities

400

_ A = B e _ “p
T ° T L4 T T
2380 o 2 380 o ° 2 Cee_,, 2 eeeq, .
G & & 2 & 2
S 360 ¢ S 360 ° = =
©) S 2y - S| S 1}t R=0.725 P=0.015
= R =0.601 P=0.041 = R=0.6170.036 = R= 0589P 0044 =
340 40 1 1 1 ] 1 1 ]
0 2 4 6 8 10 12 0 50 100 150 200 0 20 40 60 80 100 0 1 2 3
TSR (g kg ™) FEY P R /em R /m TR B/ (gkg™)
Soil ammonium nitrogen content Mean annual precipitation Elevation Soil nitrogen content
25 E 25 F 200 G 18 H
20 o 0r o4¢ 150f o o 0" "
z 15 z 151@ -9 -9
T “ * 100 o
O 10 O 10 ©) Z 6
5 R=0.714 P=0.017 51 R=0.585 P=0.045 0T R*=0.979 P=0.005 R=0.988 P=0.002
0 2 4 6 8 10 12 0 20 40 0 1 2 3 0 10 20 30 40
THE A A (g kg ) THEEMA (g ke ™) A A (g kg™ T A R/ (g ke ™)

Soil ammonium nitrogen content Soil nitrate nitrogen content Soil nitrogen content

TMERTFSREHEPETERLRS

Soil nitrate nitrogen content

3 ERUFITELRNEINTNE

Fig. 3 Regressions between environmental factors and element content, stoichiometry of Alternanthera sessilis in single

communities
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The w(C), w(N) and w(P) represent the total carbon, total nitrogen and total phosphorus of plant tissues, while the C:N, C:P and N:P represent their
stoichiometric ratios; The LON, LAT, ELE, TEM, PRE, w(NH, -N),w(NO;3 -N),w(C) ., w(N) 4. and w(P). represent the longitude, latitude, elevation,
temperature, precipitation, soil total ammonium nitrogen content, soil total nitrate nitrogen content,soil total carbon content, soil total nitrogen content and soil
total phosphorus content, respectively
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Fig. 4 CCA ordination of element content and stoichiometry in coexistent and single communities along environmental
factors
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Table 3 Correlation coefficient (r) between environmental factor and the CCA ordination axis and its significance test

ILFFEE Coexistent community HLAEFEVR Single community

Enviriijfactor CCAZE 14 CCAZ 24 CCAZ 14 CCAZE 24

CCA axis 1 CCA axis 2 CCA axis 1 CCA axis 2
Z5J¥ Latitude 0.375 0.593 0.353 —0.423
2 /% Longitude —0.481 0.499 —0.174 —0.508

4K Elevation 0.840% -0.390 0.226 0.722*
+ A H & & Soil ammonia nitrogen content —0.404 0.394 0.824* 0.018
TR A E A & Soil nitrate nitrogen content 0.153 -0.070 0.752%* 0.215
143 Mean annual temperature —0.487 —0.479 —0.359 0.470
4E15[% N 2 Mean annual precipitation -0.252 -0.733 -0.421 0.324
+ 3 2Bk & & Soil total carbon content 0.169 -0.461 0.177 0.634
+ 3% L% & & Soil total nitrogen content 0.250 -0.529 0.122 0.823*
+ 3 5. & & Soil total phosphorus —0.111 —0.336 —0.492 —0.311

1) “*” & 770.05/K-F 2 %48 % (Monte-Carlots3)

1) “*” represents significant correlation at 0.05 level(Monte-Carlo test)
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