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Nitrogen and phosphorus stoichiometry and invasion mechanisms of Solidago canadensis L. in riparian zone. MA
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Abstract: By analyzing several environmental properties of soil in the riparian zone, particularly, our studies on nitrogen
and phosphorus content of Solidago Canadensis L. each growth period one year, revealed mechanism of how S.
Canadensis L. successfully invaded in riparian zone. Research results show that: Nitrogen content, in the upper and lower
soil area respectively, is 1.22mg/g and 0.96mg/g. In comparison, phosphorus content in the upper soil is 0.59mg/g, in the
lower one is 0.55mg/g, which are lower than national average soil nitrogen and phosphorus content. In addition, obvious
interannual variation was not observed and N/P average we measured was apparently low and decreased with the seasons
changed. Each part of the S. Canadensis L. nitrogen and phosphorus content is leaf > stem > root. Comparing with other
herbs, the nitrogen content of S. Canadensis L. is much low, however, the phosphorus content is obviously on the high
side. Along with the change of vegetation growth, nitrogen and phosphorus content of each part in the plant demonstrates
a trend of decreasing at beginning then increases at the end. N/P of S. Canadensis L. ranging from 2.25 to 4.75, is
significantly lower than the other herbs. Plants of S. Canadensis L. has a high phosphorus content and a lack of nitrogen in
the soil so as to its growth was limited by N. By analyzing nitrogen and phosphorus in plant stem, leaf, root element and
the N/P correlation shows that the phosphorus content in the stem and leaf and N/P has significant negative correlation (P
< 0.05), while nitrogen content in the root and the N/P has a significant positive correlation (P < 0.01) which illustrates the
phosphorus dominated the growth of plants and nitrogen dominated the underground part. With a grave shortage of soil

nitrogen content and phosphorus content obviously lower in the study, the nitrogen content in the plant of S. Canadensis L. is only
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slightly lower than other herbaceous plants and the phosphorus content is significantly higher than that of other

plants. It could be probably that its ability of absorption and accumulation nitrogen and phosphorus is much higher

than other herbs, which might be the mechanism of S. canadensis invaded in the special environment of riparian

zone successfully.
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Table 1  Soil total N, P and N/P in different growth periods

o AR5 B (mg/g) B4 4 B(mg/g) 13 N/P
0~10cm 10~20cm 0~10cm 10~20cm 0~10cm 10~20cm
Y 1.5340.59a 0.99+0.05a 0.660.08a 0.5840.07a 2.2940.69a 1.7340.22a
D] 1.2340.31ab 1.08+0.24a 0.5840.04ab 0.5740.02a 2.10£0.38a 1.89+0.38a
FHAEW 1.2940.06ab 0.99+0.20a 0.59+0.04ab 0.5620.05a 2.1940.26a 1.7740.29a
45 13 0.82+0.15b 0.76+0.20a 0.5240.00b 0.49+0.03a 1.57+0.28a 1.55+0.38a
LY 1.2240.30 0.96+0.14 0.59+0.06 0.5540.04 2.0420.32 1.74%0.14
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FEACL, &)y i 198 o, BB Y) T B 22 B AR {EL(3.85+
0.57)mg/g, 2 J& F5 4 b Th, 45 W10k 1) % wn (d

(8.61+£2.72)mg/g, 45 KW 5 A Wi ). eI [A]
P 35 75 5 (P<0.05);, 25 2 R W R I H 45 45
R A, 4 R B S (4.90+
1.09)mg/g, 2 5 3 MIHEEALRF R €, A /D&
W AT Al 3 AN IR A A S 2
(P<0.05).

LR 25 3508 232 1ol i £ 2 b (1 2), 1 o 4y
etk B, P 44(3.3140.58)mg/g, 25 HH A 1 R
I3 H0H (2.28+0.47)mg/g, fiE 1 2k (1.8740.14)mg/g.
- 2J 17 300 5 12 20 00 1 (3.8740.71)mg/g, B 2 JT
1 3] B B e A1 (2.5540.32)mg/g, £ 45 F 30
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Fig1 Total N in different growth periods of Solidago
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Fig.2 Total P in different growth periods of Solidago
Canadensis L.
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Table 2 N/P ratio indifferent organs of Solidago

Canadensis L.
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THE 2.97+0.96a 6.71+1.71a 3.01£0.40b
410 3.05+1.03a 4.98+0.87ab 4.45+0.90a
9
8
7
N6
; 5
ﬁ 4
=3
2
1 —a— ——if ——
0
AR B e 45

B3 sk —BE NP LEAS R AR KN A3 4
Fig.3 N/P ratio in different growth periods of Solidago

Canadensis L.
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Fig.4 Relationships between N,P and N/P of Solidago Canadensis L.
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Table 3  Soil total N, P in riparian zone
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