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Abstract; Litter is the important components of grassland ecosystem, and plays an important role in grassland, influencing
ecosystem structure, process and functioning. Litter accumulation can change the nutrient availability and modify local
physical environmental conditions, and litter of grassland has gradually become one of the important issues in grassland
ecology, but the factors related to the decomposition litter and litter decomposition rates in desert steppe is still unknown. In
this study, four typical plant litters of desert steppe, Glycyrrhiza uralensis, Leymus secalinus, Agropyron crisatum and
Artemisia desertorum communities were selected in Yanchi Country of Ningxia, and the loss rate of litter mass, the chemical

composition, the water content of four typical plant communities were measured, and climatic factors and their partial
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correlations were analyzed, and statistics and numerical taxonomy methods were used to identify the effects of litter
accumulation. The results showed that the loss rate of litter mass was increased with decomposition time. However, the
relationship between the loss rate of litter mass and decomposition time was not linear correlation. The loss rate of litter mass
of four typical plant communities was Glycyrrhiza uralensis community > Leymus secalinus community >Agropyron crisatum
community>Artemisia desertorum community. The litter decomposition rates of desert steppe was best represented by the he
Olson model of single exponential decay, and the litter decomposition rate of Glycyrrhiza uralensis was the fastest, while the
Artemisia desertorum was the slowest. The contents of N, P, K of litters of Agropyron crisatum, Leymus secalinus and
Glycyrrhiza uralensis communities were significantly higher than Artemisia desertorum community, but contents of C, lignin,
cellulose, and rates of C :N and lignin : N and cellulose : N were significantly lower than litter of Artemisia desertorum
community. The decomposition rates of four plant communities was positively correlated with the initial contents of N,P ,K in
litters,. Partial correlation analysis results showed the decomposition rates of four plant communities was significantly
correlated with rainfall and the water content of litter. It was concluded that litter decomposition was complex physical and
chemical and biological processes, which Influenced by many factors, and plant species was an major factor decisioned the
rate of decomposition. The contents of 50% of litters decomposed in desert steppe was about 2—35 years, while 95% was
about 8—24 years, which could provide scientific basis for the response and adaptation mechanism of grassland on the

environmental factors and adaptation strategy.

Key Words: enclosed; desert steppe; litter; decomposition rate
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Table 1 The condition of four plots
RETE 2 /% i/ em W/ (g/m?)  fEAEF
Si Coverage Height Fresh biomass Companion species

RIKSEAE ( Convolvulus ammannii) ) HHAE 5L ( Oxytrodis
ciphyll ik 15 H ) Le j 58 =
A 76.67 70.11 245.5:21.0 aciphylia) , 3% % B §1 8 F ( Leguminosae) . & 2 B @
( Oxytropis  racemosa ) . 1% Z ( Radix Acanthopanacis

Senticosl) 3 ]EEI?(Pennisetum centrasiaticum )

ik # — P i1l

B 51.66 38.89 226.2423.6 BRBEAE, AL BT = B E PR (Potentilla

bifurca) /N2 ( Pedicularis ternata)

H R B R (Artemisia ) 35 5 BB AT R A
C 83.33 20.78 150.9+11.9 (Setariaviridis) \VYPH: VKT ( Agropyron desertorum) /IN| JH
X ( Eragrostis pilosa)
Y A A ARG T A0 LU 32 ( Lveris chinensis) |

D . 40. 116.9+15. S .
85.67 0.33 6.9215.6 HVP3% ( Salsola ruthenica)
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Table 2 Condition of meteorological factors

SEHT 2010 45 2011 4F

Meteorological factors 5 6 7 8 9 10 11-12 1-2 3-4
] Average temperature/ C 8.32 16.04 21.16 25.03 21.03 14.48 6.19 -5.29 0.10
[% W & Rainfal/mml 31.50 20.55 45.21 40.51 55.37 23.37 36.32 0.00 4.06
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Table 3 The chemical composition of four typical plant litter

{2441, Chemical composition A B C D
C/(g/kg) 477.1+3.9 461.3+2.8 472.8 +4.2 506.0 + 3.1
N/ (g/kg) 14.3+0.4 16.6+ 0.2 14.19+ 0.3 8.3+0.1
P/(g/kg) 0.51 % 0.02 0.46 = 0.01 0.47  0.02 0.33 + 0.01
K/ (g/kg) 1.970.10 2.29+0.13 2.15+0.09 1.46 + 0.07
AJF# Lignin/ (g/kg) 126.5+ 7.8 114.4 + 6.9 121.2+5.2 137.4+ 4.1
Y% Cellulose/ (g/kg) 213.4%5.7 219.6 + 4.2 217.8 6.3 229.2+3.7
C/N 33.36 27.8 33.3 60.9
C/P 935.5 1002.8 1005.9 1533.3
N/P 28.0 36.1 30.2 25.2
AKJE# Lignin/N 8.8 6.9 8.5 16.6
L4 Z Cellulose/N 14.9 13.2 15.3 27.6
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Fig.1 The quality loss and quality loss rate of four typical plant litter
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Table 4 The model of litter decomposition of four typical plant

eV AR [l 75 % SRR (k)

Community types Regression equation R? Decomposing index to.s/Month to.s/Month
A y=94.040¢0-0282¢ R*=0.8104 0.0282 22.40 104.05
B y=95.100e™0-014 R*=0.8197 0.0319 19.46 91.64
C y=93.903¢™ 0022 R*=0.8205 0.0292 21.58 100.44
D y=95.607¢0-0182¢ R*=0.8364 0.0182 35.62 162.13

M 2 AL H B I ) A SE R A 73 B A B AR, AR 7 0 20 1 OB B 14 0 A5
AIHL, 4 RV AR AR R B AT AR B 2R SRR Rk A T 0.0182 (FRYDETHEVR ) —0.0319 (H #E
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Fig.2 The residual rate of litter per month of four typical plant communities
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Fig.3 The relationship of k value and chemical composition of four typical plant litter
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Fig.4 The relationship of decomposition rate and moisture content of four typical plant litter
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