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Abstract; In the context of global climate change, nitrogen (N) deposition and precipitation variation significantly affect
grassland community structure and function. Grassland management has become the research focus in the field of ecology in
the past decades. However, little research so far has explored the response of grassland community with different
management practices to N deposition and precipitation variation. This study was conducted in the typical grassland of

Yunwu Mountain National Grassland Nature Reserve, and systematically analyzed the effects of short-term N addition and
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water addition on aboveground biomass, functional group composition and community diversity in the fenced grassland, cut
grassland and burned grassland, in order to simulate the response of grassland community with different management
practices to N deposition and precipitation variation. Results showed that effects of N addition and water addition on
aboveground biomass, functional group composition and community diversity indices varied with different management
practices. 1) In the fenced grasslands, N addition significantly decreased species diversity indices and had no effect on
aboveround biomass. Water addition significantly increased species diversity indices. The interaction of N addition and water
addition significantly increased aboveground biomass and the proportions of gramineae and cyperaceae. Species diversity
indices were not significantly correlated with aboveground biomass, but species diversity indices had significant correlations
with the proportion of different functional groups. The proportion of gramineae and weeds contributed the most to Shannon-
Weiner diversity index. 2) In the cut gasslands, N addition and water addition ( especially for the interaction of N addition
and water addition) significantly increased aboveground hiomass. N addition and water addition significantly decreased the
proportion of gramineae, but significantly increased the proportion of weeds. N addition and water addition significantly
increased species richness index, but had little effect on species evenness. The proportion of weeds and aboveground
biomass contributed significantly to Shannon-Weiner diversity index. 3) In the burned grasslands, N addition and water
addition significantly increased the community above-ground biomass. The effects of N and water addition on functional
group composition and community diversity indices varied with different years. The interaction of N addition and water
addition had culnulative effect. Shannon-Weiner diversity index was negatively correlated with aboveground biomass, and
positively correlated with the proportion of cyperaceae. In all, management practices significantly affected the response of
community structure and functions to N addition and water addition. Management practices also altered the relationship
between grassland community primary productivity and species diversity. Community functional group contributed
significantly to species diversity. This research might provide data support for the grassland management in response to

global climate change.

Key Words: N addition; water addition; management practices; community structure; community diversity
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Table 1 Two-factor analysis of year and treatment on aboveground biomass, functional group composition, and community diversity index of

grasslands with different management practices

HHE R PUEE S KBEH
ZEX Fenced grasslands Cut grasslands Burned grasslands
Factors F Sig. F Sig. F Sig.
Hb b A ARy 375.654 <0.001 8542.111 <0.001 145.554 <0.001
Aboveground biomass b 141.291 <0.001 669.558 <0.001 87.382 <0.001
ARy xAL B 33.028 <0.001 370.613 <0.001 5.483 <0.001
RABHIT & LA Ay 4.117 0.059 292.751 <0.001 181.135 <0.001
Proportion of gramineae b3 118.534 <0.001 72.920 <0.001 188.340 <0.001
AEAy AL B 69.153 <0.001 150.980 <0.001 36.363 <0.001
SRR 5 LAl AEAhy 745.311 <0.001 1056.199 <0.001 398.889 <0.001
Proportion of compositae Ab 3 17.706 <0.001 25.231 <0.001 46.255 <0.001
Ay xAb B 14.915 <0.001 160.781 <0.001 73.063 <0.001
WERLIT & LA Ay 1875.606 <0.001 3143.092 <0.001 650.482 <0.001
Proportion of cyperaceae b 8.018 0.002 84.882 <0.001 46.255 <0.001
ARy xhh T 41.237 <0.001 29.021 <0.001 97.332 <0.001
AR 5 LA A 3546.579 <0.001 5313.093 <0.001 1086.846 <0.001
Proportion of weeds Aib 82.667 <0.001 128.420 <0.001 36.922 <0.001
ARy x b 191.558 <0.001 10.947 <0.001 23.554 <0.001
Shannon-Wiener ZFEPERERL 4R 4 905.143 <0.001 1756.710 <0.001 258.536 <0.001
Shannon-Wiener b 280.675 <0.001 139.705 <0.001 19.433 <0.001
diversity index Ay x Ah B 383.481 <0.001 102.115 <0.001 102.115 <0.001
Patrick -5 B 1550 ARy 417.575 <0.001 239.032 <0.001 111.091 <0.001
Patrick richness index b7 122.744 <0.001 217.844 <0.001 40.925 <0.001
ARy x b B 52.172 <0.001 144.376 <0.001 334.067 <0.001
Pielou 5 FE 5K ARy 760.194 <0.001 3252.012 <0.001 4.022 0.059
Pielou evenness index b 274.118 <0.001 791.569 <0.001 1.412 0.266
ARGy > hb B 1036.30 <0.001 246.529 <0.001 2.547 0.071
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Fig.1 Effects of nitrogen addition and water addition on community aboveground biomass of grasslands with different management
practices
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Fig.2 Effects of nitrogen addition and water addition on different functional groups of grasslands with different management practices

13.9% , FEXFIEH 12017 4E/KAS I3 Patrick $5%51;2018 AFZK BN, ZAS N+ /KA Il Patrick $8 %553 51
WERET 21.7%M 17.0%, 76 KBREH | ZAIMAKERANRT 2017 4E 50 2018 4F Patrick 155000 3 %00,
TGS I+ SN 2017 4501 2018 4R 2051 2 & 2 5 7 18.1% 1 23.6%

F 3 PTH1, FEE B R 1, 2017 ARSI K3 I AN &L A I+ 7K A8 i FEAIG Shannon-Weiner 5 %1;2018
AR INE Shannon-Weiner $8 %MK T 10.2% , /K I Shannon-Weiner $8 508 E 5N T 17.8% , R in+7K
WINXT Shannon-Weiner ¥8 800 . #5200, ZEXEIREHD [, ZS IN$E 5 Shannon-Weiner 78 %0 ; K A8 AT Z G N
+7KE M Shannon-Weiner ZZAEPEFE KIS TC B 355200 . 76 KOBAEH I, S I K B X} Shannon-Weiner 5 %4
0 8 2 R, RS N+ /KIS 0 5 25 14 i ke L Shannon-Weiner 5 %8

Kl 3 iR R, fEE F ML [, 2017 4F B In AKX Pielou 8 457G b 2 52 ), 04 T+ 7 78 o B A%
Pielou $5%1;2018 4 R BN AE Pielou $85URFEAK 7.2% , KIS INFE Pielou #8503 0 12.0% , ZE I+ 7K 85 Jin X
Pielou 65000 W 500, X EIREML | B N{E 2017 4EH1 2018 4F Pielou $8 802> W3 HN T 9.3% 1 12.9% ;
JKES I BB +KZS XS 2017 450 2018 4F Pielou F8 MR /N, AL 3 FIZE 1 T LU Hi, 2017 4E A1 2018
RIS KBS IMA RIS I +K T Pielou #8434 7 W& 520
2.4 BERZHESHE SR

M 4 TR R 2R S RRE S M C R NS S A RIFE R B 25, AEE R b 3%
Shannon-Weiner ZFEMEFEEL  Patrick £ & FETREL Pielou WA FEIREUY S5H A E 0B FH M, 5SARAR
o7 F B B RHIT o BRI BT L R e ARG, S AR BRI L S IE AR OG . AR FI M |, Shannon-
Weiner Z2FEPEFEEL5 1 1A 4 RN 2% REAE A T o b9 222 56 35 R A OG  SORAR) 25 RERIVS SRHBT | H i) 2

http ; //www.ecologica.cn



8198 JAE = 41 4

womgs 1 ck CON BEw HENW

PUEE R
5 a
gz
2
i £
Q
=he!
= E
~ £
2017 2018 2017 2018
>
§§ , 25
.= al
2 b
5
> 2.0
B2
S
582
=8 15+
£%
g2
= g 1.0
7 2017 2018 2017 2018
v 0.9 t ns
% o
QEE 0.8 |
2
g £ 0.7 |
Z5
s 3 0.6
S
- . 0.5
2017 2018 2017 2018 2017 2018

44 Year

B3 smiRmAnkaiRmx AR EREEE AR S EIERNEM

Fig.3 Effects of nitrogen addition and water addition on community diversity index of grasslands with different management practices
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Fig.4 Relationships between community diversity and community structure of grasslands with different management practices
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