5540 B 8 W) *E &~ 2 Eild Vol.40,No.8
2020 4F- 4 A ACTA ECOLOGICA SINICA Apr.,2020

DOI: 10.5846/stxb201902110245

MERE 2 R, SR TR AR 2% RISEAT , PN | AR, 7 VB 0 DA ()30 5 B 5 T WS o R R R 0 43 1 140 5% Wi A 252 4, 2020, 40
(8):

Ye R H, Shan Y M, Zhang P J, Wen C, Mu L, Liu Y H, Sun H L, Huang J H.Effects of nitrogen and water addition on litter decomposition in desert
grassland under different grazing intensities. Acta Ecologica Sinica,2020,40(8) :

mRERBERARMPERES = TRME AN EZED S HE
HY %2 N

Hi'_f;;r—-l,z,a ﬁi 1/23 5{':};%1‘&23

g%$2,4,5, *

1 o E RO R e BB ST T, IR R E - 010010
2 R ERREBE N S R PESE G, JEE 100093
3 WE I RBOI R B FERNERE - 010031

4 HEREABABTSERT, dJLat 100093

5 REREBE R, b 100049

3

2,3,7]‘ -__ﬁ ]_‘]Tié123 }] @:—""23 ,ﬁ%\_

’

WE REY OSSR S R G - T IR EEIAT e TASREIEHESR, (0 R) B §h X875 Y5 e
TR A 2N BRGSO A B AN SRR R A I T 2 AR 5 8 2o XA [ OB R (R R R R ORI R ) S A
R REE TR INAZE (10.0 g N m™ a™' ) FIHE/K (108 mm/a) &b 3, BT HEE KR Y -l R A8k, R g R s, it
oS [) iR J3E A A S o A Y R Y A3 R R A S 3 (P <0.0001 ) . JRVE IR 01 40 (135 %) s fE e, e th C N H 5
T 53 i TR 3 B W S R DG OC R R WA Vo PT s AP A 0 2 i 01 001 ol R BAE T . R CRGE T T PR 9 ) o0 i
FEBR, XA T URTEY C N o8 B T H A EUBGRBE T 09A 56, RIS BE VRO U R FREVE e 5 e — e E LA
FIFHEERGFRMER , SIRTED BT AT R (870 ) Ja , Xof R IX 875 40 43 fiff 1ok 2R (b 38 1% T i A B b (B J5 M w4 C
N TR I8 ) O3 i R0 SR, i — 2B T R AN RO B BT RIS ) o R R S O i IR BE Y R
ZRPERUEARSCOC R SHEVE 8 2% 3 (P<0.001) FAAHICIC R, TRINAE .35 (P<0.05) BEARIA # W o B, (A% 3% 4
AT RELW AR ZE KR R0 V5 ) 0T i B v 0 o0 fde v B, FRATT AT 55 25 R 3 B, A 98 i 390 03 f 2 U8 7 ) o o
SN | AHERC B B] 08 7 0 ik U 5 3o ok 2 v 232 B 00 R PRSI LA G

SRBRIA VAL O UK IS N 5 P& W 40 A

Effects of nitrogen and water addition on litter decomposition in desert grassland

under different grazing intensities
YE Ruhan"*?, SHAN Yumei, ZHANG Pujin*, WEN Chao, MU Lan, LIU Yahong, SUN Hailian>®, HUANG

Jianhui >*%*

1 Institude of Grassland Research of Chinese Academy of Agricultural Sciences, Hohhot, Inner Mongolia 010010, China

2 Inner Mongolia Research Center for Prataculture Chinese Academy of Science, Beijing 100093, China

3 Inner Mongolia Agricultural and Animal Husbandry Academy ,Hohhot, Inner Mongolia 010031, China

4 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
5 University of the Chinese Academy of Sciences, Beijing 100049, China

ELTB B B N Sk B AF 78 o0 e AT SR s I E R B R TR (2016YRC0500705 ) 5 N ¢ il 4% Ol B 2 B 01 3 5% 4
(2017QNJJM11, 2017CXJIMO7)

W fa B #1.2019-02-11; % £& H AR B #A : 2019-00- 00

# IAME#H Corresponding author.E-mail; jhhuang@ ibcas.ac.cn

http ://www.ecologica.cn



2 JAE = 40 %

Abstract ; Litter decomposition is an important ecological process which links the ground and underground components of an
ecosystem, and determines the rates of nutrient cycling. However, it is still not clear that how litter decomposition is
affected by grazing and potential increase in water and nitrogen ( N) availability, especially in the desert grassland
ecosystems where decomposition is relatively slow. In this study, we conducted an experiment on litter decomposition in a
desert steppe dominated by Stipa breviflora with previous influences under different grazing intensities (no grazing, light
grazing, moderate grazing, and heavy grazing) in combination with N addition (0.0 or 10.0 g N m™ a™') and water
supplementation (0.0 or 108.0 mm/a). Our results showed that both grazing intensity (P < 0.0001) and N addition (P <
0.05) had significant effects on litter decomposition. After a short period decomposition ( 135 days), there was a
significantly negative correlation between the initial litter C :N ratio and the constant of litter decomposition rate, indicating
that litter quality played an important role in this short—term decomposition. Litter decomposition was fastest under light
grazing intensity as a result of significantly lower litter C :N ratio than those of other grazing intensities. This indicated that
grazing with appropriate intensity was not only beneficial to community maintenance, but also favorable to cycling of
nutrients in grassland ecosystems. After a long period of decomposition (870 days), the decomposition rates in the non-
grazing plots were significantly lower than those in the grazing plots regardless of grazing intensity. In addition, the
decomposition was not influenced by the initial litter quality ( C :N ratio), rather it was positively correlated with the
diversity of soil microbes, and negatively correlated with the community coverage. Nitrogen addition had no significant
effects on litter N content, but slowed down the decomposition significantly. We also found that adding water in growing
season did not affect litter quality and litter decomposition rate. Our results implicate that short—term litter decomposition
was controlled by the initial litter quality while the long—term litter decomposition was influenced by solar radiation in the

studied steppe ecosystem.
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Table 1 MANOVA results on the effects of grazing intensity ( GI) , N addition (N) and water increase (W) on community level litter mass loss
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Fig.2 Effects of N addition on community litter mass loss rates under different grazing intensities
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Fig.4 Correlation between initial litter C/N ratios and litter decomposition rate
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