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FRAREE, 20005 BREESE, 2011), 0o 55
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IR 7 EN R /N X T R 94 hm (AR NG/ X
FOH R ), HEig/ N R 2 hm . BB ]
BRI A RIFNOH ), FiEk100 d i, W R
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r=(InW,-InW,)/(t,-1,) (1)
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Rc=100%x(Cx W,-Coyx Wa)/ W, (3)
RN=100%x (N, x W -Nox W)/ W, (4)
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oty RNt 0l A B A N R 5 0 Ve s ] R ER ]
TYIRIETRL; Wy R W 53 3R 6 R 6 R P ) Y
i Re M Ry SR TRTE IR B E; € (Ny)
M Cy (Ny) 53318 o Bl o B BA DL (2%
T,

A B SAS ( Version 9.0 ) 417148
71581, K H Repeated Measure ANOVA J7 752k 47
Mrmcsci] B (FEge R AR AR ). AT ik
WOREIR ), B (0L 1.5, 3.0, 4.5, 6.0, 7.5
9.0 sheephm™ ) FIHIE (SFHIFBEH ) K HAZH
VE IR BT R 75 W0 53 i R A2 . R One-way
ANOVA J5 BRI MG Ge i ier- 1 . ARG |
RA R - AR A R 4 ARG, AR
WO B BT VR I o . R R A
PRI AN FR T X T REE R IE D o i . ok
BRI A R 2E 57 I Duncan's #2272k
TR EMRE (P<0.05 #BRNERTE ).

2 #HRESW
21 AEMYCEE TAEYMSBIREMKREERN
T

ZINZE 2250 R A, R BT V& 1 53 i
HORA A B (P<0.001), THCCHEE (1540
BRI AR ). R CRCBOREI S ) A

TE CF- MR ) X8 75 40 o0 f R 0 s AN B 2
R A R N X R s A e B AR B T 1 1 PR
R TN s R 2 4 8 3% (P<0.001 ),
FUfcs B 5 e B2 . AR D7 ORI ) = R %R
28 HAE X B U8 95 40 A ok S 3 1) R i) 4 J
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Table 1  Effects of grazing system, management regime, topography and

grazing intensity on the decomposition rate of litter in community

NS F & B
DF Fvalue  Pvalue
3.18 0.077
0.11 0.736
0.02 0.875

[X & Factor

T B Grazing system (GS) 1

F 7738 Management regime (MR) 1

H1JE Topographic position (TP) 1
JECHCE B Grazing intensity (GI) 6 9.23 <0.001
TR BE > S (GSXMR) 1 5252 <0.001
O B < B (GS < TP) 1 0.11 0.736
TR B > U BE (GIXGS) 6 0.99 0.436
FIL 77 2> HJE (MRXTP) 1 1.43 0.234
TR BE < T 77 2(GIXMR) 6 0.47 0.832
R FE < I (GIXTP) 6 4.48 <0.001

TR B8 < T T 2o T

6.06 0.0154
(GS*MRXTP)

B FE AR oA P K 6 699 <0.001
(GIXGSXMR)

TR FE R B Mo 6 350 0.003
(GIXGS*TP)

TR 8 > PR 7 3 < T 6 281 0.014
(GIXMRXTP)

FICBC T AR 2 A 7 2 < 045 0842

(GIXGSXMRXTP)

FEAL BT 1 TGF ) AL S Hi( TGS ).
RAF - (MGF) FHEA R A (MGS) 4
DRGH, BEEIRTEY) R 53 2R A0 T 2 B
SR P AR I S B AR R B AR Pk %A, FLIRA R
SN BERR 8 75 1 0% 53 ikl 3 R R 1 T RIX
(& 1A ), 7€ TGF W, WU E K 7.5 sheep-hm™ /)y
DX HE V& 8 7 0 1) 3 fik T3 R 2 i 48 I 2 v 1 0 IR
X (P<0.05), 435lEH 45.0%F0 40.0%, {HIEFE
TGS 1, BEE AT Y0 o3 ff i R R AE A
W i 2 (8] 2 AN B (P>0.05 ), 7 MGF 1,
PR 6.0 sheep-hm'2 JINDK B R T O 1) - fie
BRI TARX, i 35.0% (P<0.05), T
A B R 22 (] ) AR ER 22 N (P>0.05 ), 7
MGS 11, FHRHREE K 9.0 sheep-hm™ /NX VK 7%
YR s RN AR R i 3 i X R X (P<0.05 ),
A3 82.4%F1 62.0% (& 1A ),
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Fig. 1 Decomposition rate (r), weightless rate (RW) (A) and relative carbon and nitrogen loss (RC and RN) (B) in the litters at different grazing intensities in

traditional and mixed grazing systems. TGF, Traditional grazing flat system; TGS, Traditional grazing slope system; MGF, Mixed grazing flat system; MGS,

Mixed grazing slope system (n=3)
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S KA BAE B B M 9.0 sheep-hm™ [/NX., i
FRTRHRIX 27.0% (P<0.05), 7E MGF 1, BEi%
U V5 i 453 2 23 I AT AT ) 3 2 B A A
FRESA, R X k2 3 TR R X (P<0.05), LA
SRIE A 9.0 sheep -hm™ F8/INXBETS JH 75 Wyt 2 %
FXTRRIX Y 1.5 485 MR R AR R R
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I b R G0 RETE IR Y 1 o0 i R RN K R A AR b
BB —3, BNEA R LG B> L5 (&
2B), HIRAFIHRGREEIRTE Y 3 sl K
R E R TEGIERSE (P<0.05),
24 EMFAAFATAZYHBEERBREATEK
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TERCHCIRE S 9.0 sheep-hm™ (/N IX, V-4 R 50
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PSRN AL G EN AL IR AR, &5%)
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GRS X R E S TR G M R4 (P<0.05) (A
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EZRARE (P>0.05); FEYIABII R
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NS ENiNEAlT

3 it
3.1 AR E X AE Y 9 R0
PIE W) 57 fift R B A 25 R G TR A LT BR A 4y
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—J7 TR 09 R B 15 S A 1 1 95 40 5 b T 1)
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TERCHCIRE S 9.0 sheep-hm™ I, IR A FIH T T WY
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R BER RIS Y B o R | e TR N R A R
AR A ) B A 7 2R 0 AR A R L o
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Fig.2 The variation of decomposition rate, weightless rate and relative carbon and nitrogen loss of community litters in traditional grazing, traditional
haymaking and mixed grazing systems in flat (A) and slope (B) blocks. Different lowercase letters denote significant difference among different grassland

management types at P < 0.05. TG, Traditional grazing system; TH, Traditional haymaking system; MG, Mixed grazing system (n=3)
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Abstract: The study was carried out in the Sino-German grazing experiment site, which was established in June 2005, and located in
the typical steppe region of Inner Mongolia grassland In order to explore two Our objective, 1) how litter decomposition vary with
grazing intensity and haymaking in typical steppe of Inner Mongolia grassland, and 2) how the litter decomposition rate, weightless
rate, relative carbon and nitrogen loss rates respond to grazing intensity. The experimental treatments included traditional grazing,
traditional haymaking and alternate mixed utilization of grazing & haymaking, and seven levels of grazing intensity (i.e., 0, 1.5, 3.0,
4.5, 6.0, 7.5, 9.0 sheep-hm™). Our results showed that grazing accelerated decomposition and weightless of litters in both traditional
and mixed grazing plots after one growing season. In flat area of traditional grazing plots, the decomposition and weightless rates of
litters in 7.5 sheep-hm™? plots were significantly higher than that in control plots by 45.0% and 40.0%, respectively. In flat area of
mixed grazing plots, the decomposition rate of litters in 6.0 sheep-hm™ plots was significantly higher than control plot by 35.0%.
While in slop area of mixed grazing plots, the decomposition and weightless rates of litters in 9.0 sheep-hm™ plots were significantly
higher than that in control plots by 82.4% and 62.0%, respectively. With the increases of grazing intensity, the variations of carbon
and nitrogen loss in litters were similar in traditional system, whereas they showed divergent trends in mixed system. But as a whole,
grazing accelerated carbon and nitrogen releasing during litter decomposition. At high grazing intensity, the decomposition,
weightless and relative carbon loss rates of litters in mixed grazing plots were significantly higher than that in the traditional grazing
plots. Our results were partially in agreement with the grazing optimization hypothesis.
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