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Abstract: Human activities have significantly altered the environmental N and P status through
changing both supply level and ratio with consequences on ecosystem structure and function. To
explore the effects of N and P supply on plant community structure of coastal wetland in the
Yellow River Delta a field manipulation experiment combined three supply levels and three N: P
supply ratios (5:1 15:1 45:1) was conducted in 2015 and 2016. The results showed that the
amount of N and P supply had significant effects on species diversity while N: P supply ratio had
neither significant main effects nor interactive effects. Species richness and Shannon index was
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highest at medium nutrient level while Pielou index was maximal at low nutrient supply. Domi-
nant species responded differently to the variation of relative supply of N and P. Neither supply
level nor N: P supply ratio significantly affected the importance values of Tripolium wvulgare
Cynanchum chinense and Phragmites australis. In contrast supply level had significant effects on
the importance values of Suaeda glauca and Suaeda salsa. With the increases of supply level the
importance value of S. glauca increased while that of S. salsa declined. Under different N and P
supply treatments S. glauca showed strongest impacts on species diversity followed by S. salsa
while P. australias had little influence on species diversity. Meanwhile the responses of the
importance values of dominant species and species diversity to changes of N and P supply were
different between 2015 and 2016 suggesting that the effects of N and P supply condition on plant
community structure of coastal wetland would be mediated by air temperature precipitation and
other natural conditions.

Key words: N: P supply ratio; overall N and P supply; species diversity; dominant species;
importance value.
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Table 1 Annual supply of nitrogen and phosphorus for dif-
ferent supply conditions

N:P

5:1 2.89 8.67 26.01 0.58 1.73 5.19
15:1 5.00 15.00 45.00 0.33 1.00 3.00
45: 1 8.67 26.01 78.03 0.19 0.58 1.73
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Fig.1 Variations of species diversity at different N and P supply conditions across 2014—-2016 ( mean+SE)
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Table 2

(SL) . (SR) (Y)

Results of repeated-measures ANOVA for the
effects of overall supply level ( SL)

N : P supply ratio

(SR) and year (Y) on the species diversity index

df Shannon Pielou
F P F P F P
SL 2 6.98 0.004 6.71  0.004 6.40  0.005
SR 2 1.14  0.334 0.62  0.545 1.30  0.290
SLXSR 4 0.62  0.652 0.98 0.436 1.27  0.305
Y 2 13.77  0.000 45.42  0.000 33.44  0.000
YXSL 4 1.83  0.136 342  0.014 3.96 0.007
YXSR 4 0.42  0.795 0.76  0.553 0.51 0.727
YXSLXSR 8 1.12  0.362 1.02  0.434 1.01  0.442
o 9
(P=0.047) .
Shannon (P=0.032) Pielou (P=0.048)
( 2):
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Table 3 Results of repeated-measures ANOVA for the effects of overall supply level ( SL)

year (Y) on the importance values of 5 species

( Cynanchum chinense)

2 o
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( 2o
5
9 5
(P=0.012) ( P=0.046)
(P=0.752) . (P=
0.658) (P=0.338) .
5
( 3) 5
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2016 .
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N : P supply ratio ( SR) and

ar
F J2 F P F P F P F P
SL 2 1.34 0.279 0.48 0.625 6.99 0.004 1.20 0.317 3.36 0.049
SR 2 0.44 0.652 0.12 0.890 2.87 0.074 0.55 0.584 0.15 0.861
SLXSR 4 0.59 0.674 0.95 0.452 1.41 0.258 1.52 0.225 0.52 0.722
Y 2 60.89 0.000 80.53 0.000 137.65 0.000 99.76 0.000 78.20 0.000
YxSL 4 0.66 0.548 0.72 0.527 18.72 0.000 1.05 0.389 6.16 0.000
YXSR 4 0.11 0.921 0.30 0.792 0.94 0.451 0.95 0.441 0.14 0.973
YXSLXSR 3 0.54 0.733 0.97 0.450 0.90 0.521 1.38 0.226 0.69 0.698
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Fig.2 Variations of the importance values of the dominant species in the community at different N and P supply conditions
across 2014-2016 ( mean+SE)
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Table 4 Results of three-way ANOVA for the effects of
overall supply level (SL) N : P supply ratio ( SR) and ; 2016
specie ( S) on the importance values of the dominant species
in the community across 2015-2016

df 2015 2016
a P F P o
SL 2 1.840 0.165 1.564 0.216 2.3
SR 2 0.442 0.657 0.206 0.814
SLxSR 4 0510 0729 0217 0.928 5) 3
S 2 55.392 0.000 25.655 0.000 2015
SxSL 4 3.097 0.020 17.398 0.000 .
Pielou 2015—2016
SxSR 4 1.333 0.265 1.558 0.194
SxSLXSR §  1.025 0424 2029  0.053 ~Shannon ;
2016
3 Pielou 2
- 2015 N o
5 2015—2016
Table S Results of correlation analysis between species diversity index and importance values of the dominant species across
2015-2016
2015 2016 2015 2016 2015 2016
-0.680* * -0.372" 0.036 0.240 -0.182 -0.381"
Shannon -0.832** -0.522** 0.067 0.134 -0.045 -0.176
Pielou -0.584** -0.205 0.005 -0.290 0.280 0.529* *
*  P<0.05; * x  P<0.01,
3 ( )

terink et al. 2010) .
2

( Giisewell et al. 2003; Giisewell 2005a; Fujita et al.

2010; Venterink et al. 2010)

2015

( Venterink et al. 2010) ,

2014—2016 4—56
2015 4

( Giisewell 2005b; Ven—



808

37 3

6 2014—2016

Table 6 Air temperature and precipitation of study area in
April to June across 2014-2016

() ('mm)
4 5 6 4 5 6
2014 14.3 20.8 23.2 5.0 66.1 78.5
2015 13.0 19.5 23.5 47.0 42.6 43.5
2016 14.7 19.1 24.0 15.1 39.7 62.7
2015 2016
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