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Eco-physiological responses of the declining population Spartina anglica to N and

P fertilizer addition

LI Hong-Li ZHI Ying-Biao ZHAO Lei AN Shu-Qing” DENG Zi-Fa ZHOU Chang-Fang GU Shu-Ping
School of Life Science Institute of Wetland Ecology Nanjing University Nanjing 210093  China

Acta Ecologica Sinica 2007 27 7 2725 ~ 2732.

Abstract N P and combined N-P were added to a declining population of Spartina anglica Hubbard in coastal China.
Some growth parameters and eco-physiological responses of S. anglica to different treatments were documented. The
fertilizer addition had a highly significant effect on the dynamics of its height-growth the number of leaves the number of
roots and total biomass however only N addition had significant effect on leaf area and the leaf thickness in all fertilizer
addition. For the dynamics of its height-growth the effect of N was most apparent the effect of N-P was not greater than
those of N and P separately. The fertilizer addition treatments all enhanced the photosynthesis rate. For the three series of
fertilization treatments the highest N highest N-P  and medium P yielded the highest photosynthetic rates. The rates were
higher by 19.08 wmol m™* s~ 15.47 pmol m™* s~ and 11.23 wmol m™* s 'than that of CK respectively. After
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freshwater stress for 14 days treatments made the activity of SOD and POD increase. Effects of medium N and P was
significant for SOD activity However POD activity of high N and N-P were distinctly higher. In a word fertilizer addition
improved the growth of declining populations of S. anglica which indicated the decline of S. anglica was correlated with

the nutriment deficiency in soil especially lack of N.

Key Words Spartina anglica dieback nutrient limitation height-growth eco-physiology
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Phragmites communis L. Trin.

Scirpus triqueter Linn.
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2005 4-~11 10 2m x 10 m
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Table 1 The standard of the concentration in different fertilizers
Fertilizer types NH, ,CO CaH, PO, H,0 N-P
N N Content % 46.3 - -
H, 0 Content % < 0.5 < 14 -
Cal, PO, H,0 - 12 -
Free acid % Biuret < 1.0 P,0; < 5.5 -
Standard GB2401-91 4B -
NH, % - _ 3
P,05 % - - 9
2.3
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2005-07-09 2005-08-09 2005-09-08 2005-10-08 2005-11-08
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1 5
LI-3000A 6 6
80C
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SPSS  verl3.0 One-way ANOVA Duncan

p =0.05 p =0.01
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Fig. 1 Height-growth responses of S. anglica to different treatments
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N p<0.05 P P2 Pl
p<0.05 N-P N P
N P
2

Table 2 Effect of different treatments on the some growth parameters

Treatments The number of leaves Leaf area cm Leaf thickness mm The number of roots Total biomass g
CK 16.6 = 3.5¢ 6.40 + 0.88 ¢ 0.047 £ 0.002 b 54.4 £4.9c¢ 4.9547 £ 1.0145 ¢
N1 88.6 =+ 14.1a 7.88 x 1.54 be 0.047 = 0.021 b 223.2 + 10.6 a 24.7611 + 0.9534 a
N2 42.2 £ 6.5b 10.88 + 0.89 ab 0.054 + 0.020 a 108.0 + 9.2 b 14.8695 =+ 2.0555 b
N3 48.6 £ 5.4b 11.60 + 0.85 a 0.046 = 0.010 b 133.8 + 18.5b 15.3942 + 1.7157 b
F 12.552 12.552 4.149 35.297 30.335
P 0.000 ** 0.000 ** 0.024" 0.000 ** 0.000 **
CK 16.6 + 3.5b 6.40+ 0.88 a 0.047 + 0.002 a 54.4 +4.9c¢ 4.9547 + 1.0145 b
P1 44.0 = 11.9 ab 7.45 +0.85 a 0.045 + 0.002 a 118.2 + 16.1 a 11.1699 + 1.8153 a
P2 54.2 + 12.6 a 9.44 +1.12 a 0.049 + 0.003 a 81.2 +8.3b 11.5911 = 2.3103 a
P3 29.8 + 4.9 ab 7.58 +0.57 a 0.047 + 0.002 a 83.0 + 14.3 b 11.3731 + 1.0185 a
F 3.170 2.046 0.675 4.907 3.486
p 0.053 0.148 0.580 0.013 " 0.041"
CK 16.6 + 3.5b 6.40 + 0.88 a 0.047 + 0.002 a 54.4 +4.9¢ 4.9547 £ 1.0145 ¢
N-P1 40.8 + 7.4 a 8.20 £ 0.44 a 0.047 + 0.001 a 132.2 + 35.1a 13.6924 + 2.0203 a
N-P2 36.2 = 6.1a 9.20 =+ 1.21 a 0.054 + 0.002 a 87.2 + 18.6b 8.5138 + 0.7632 ab
N-P3 27.3 + 1.8 ab 8.81 £ 0.23 a 0.0465 + 0.004 a 86.6 +21.9b 6.1096 + 0.3393 be
F 3.733 2.089 2.305 9.195 5.309
p 0.037" 0.148 0.119 0.001 ** 0.012"
* The small letters show significantly different in treatments the same below
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Fig. 2 Effect of different treatments on the photosynthesis rat
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Fig. 3 Effect of different treatments on the SOD and POD’s activities
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