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Abstract: [Background] Inner Mongolia grassland is an important natural ecological barrier in northern China, among which
meadow steppe is located in the transition zone from forest to grassland, and it is a very valuable natural renewable resource in China.

The proportion of meadow grassland in Inner Mongolia is the largest in China, most of which are pastures. Grazing is one of the
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most important ways for human beings to affect grassland ecosystem. Excessive grazing will lead to retrograde succession of
grassland community, and grassland production performance will be continuously reduced, thus limiting the stable development of
grassland animal husbandry. [Objective]l Comprehensive, accurate and timely assessment of pasture degradation is of great
significance for maintaining and promoting sustainable grassland utilization. [Method]) In this study, the degradation succession law
and driving mechanism of grassland pasture were summarized, and the degradation index system of grassland pasture in Inner
Mongolia was established by using analytic hierarchy process (AHP), expert investigation and comparative matrix analysis methods,
which included 8 indexes, such as aboveground biomass, coverage, average height, plant species, litter, proportion of degradation
indicator plant, soil organic carbon content and soil bulk density. Based on the establishment of the comprehensive evaluation index
model, the parameters of the reference index were put forward, and the comprehensive index of quantitative evaluation was used to
reflect the overall situation of grassland degradation. At the same time, the quantitative evaluation index system of grassland
degradation in Inner Mongolia and its technical method were discussed and studied. This method was evaluated and verified based
on the controlled grazing experiment in Xeltala of Hulunbuir. [Result] The results showed that the weight of the eight indexes from
the largest to the smallest in the evaluation index system of Inner Mongolia meadow steppe were aboveground biomass, coverage,
average height, proportion of degraded plants, number of plant species, litter, soil organic carbon content, and proportion of soil bulk
density increase. Meadow grassland degradation could be classified into four grades: non-degradation, mild degradation, moderate
degradation and severe degradation. When the grazing was equal to zero or very light grazing, the grassland belonged to the scope of
non-degraded grassland. When the grazing rate was above 90%, the grassland belonged to the range of severely degraded grassland.

[ Conclusion] It was suggested that a longer period of discussion should be carried out in the future research to further improve and
update the benchmark reference value, which was conducive to the improvement and maturity of the evaluation index system of
pasture degradation, and could provide a basis for quantitative assessment of pasture degradation.

Key words: meadow steppe; degradation of grazing land; index screening; quantitative evaluation
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Fig. 1 Structure of pasture degradation index system in meadow grassland
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Table 2 Weight ranking of indicators

$8#R Factor AE Weight
M A5 Above-ground biomass 0.093
% Coverage 0.089
3575 B Average height 0.087
IR AE7R A L Degradation indicates plant proportion 0.071
TEAI P2 Plants species 0.056
Hi¥% )% Amount of litter 0.055
AT HLBK EL A Proportion of SOC 0.053
] R Y SR B Proportion of herbivores in the total 0.052
35272 F 4% i EL B Proportion of soil bulk density increased 0.052
th R EE b H ) Proportion of medium grasses 0.048
PRBE. EhH%BE LB Bare spot, saline-alkali spot ratio 0.045
LT w98 /D Ll Organic matter content decreases proportionally 0.041
A S HE ) Non-herbivores as a percentage of the total 0.038
555 5 S L Proportion of harmful grass in total 0.033
AT FEFE 1% Increase rate of herbivores 0.029
TR B i L 451 Soil erosion patterns increase in proportion 0.028
A5 k> L] Proportion of TN decreased 0.022
VPSR R A3 N LE 5] Desertification indicates an increased proportion of plants 0.022
SRR R Y34 N LE 9] Salinization indicates an increased proportion of plants 0.020
TR o S b AR L) Proportion of rat hole area to grassland area 0.019
AREEZE I 7] Proportion of grasses 0.018
A b B in L) proportion of soil salt increased 0.008
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Mo BRI L] P R R SR KT AR L
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ME bR, e N B SRR TR
& ALY RIS AT G, e
TR H R bR, 40 T2 N AR R
GAERIE T

THRRDL: LAY S B R R Rk
PAE BT BRI SR R B )
BAK, HPBROCER S R AUE LA LR, e S
Mo RS 3 O R B B R bR, HOW R
(¥ 2B 7= D R S T = A LR I R0 VE 2
FURN, LI A B 5 A 7 SR B HAT 2
KFo T T 8RR o) 3 N s> T 3L

i, AR A IR AR AR X R R
JEAE M, 3o R TRl D S L S R S |
IR . R AR PR IR R, 2
S () WS FE MR AR . TR RN R
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T TR R . A RWI TR e
FLERSE . @R VIR, JEaT DU 3 R i
Mgt —fOnE, BBCBEREERIE R, e Y
b, SRR AN KBE R B

AERRDL: RACTR 7R BAFR7s AR B it
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P~ E AT RN ) A VAT R . R A e
i AR P b B v EARE S, VR AEEE BL 50 m IR [RI RS Al
W 5—7 AMES, FEJA 1 m
2.5.2 MRS T E M EIAE R SR AT
UERY/E S CYAR =P =L 7/INIRER (LR K7 il B AT TP S
HUE L, HY 500 g 648, S HAN L 500 g Y AR
w7 1Bl, A7 IR 2E 65 CHET 24 h RIETE . FhE 7L
P E SR b S Ay T AR R T 2R
TERE: FEJT A R R RS A I 1 m® BT A
(RIAE A b5 5) 2 BB AR AL T AR B 23 L o
SRR s AT P DN DA R T 2 R TS 1 AR
P, BRI A BENLIE 7—10 IR, THECEIME.
TR FEJ7T A THECE AR, TR
Kk RS TT N TR, R,
U500 g BE LR, S A2 500 g IR AR AT A,

WA IRE N2 65°CHET 24 h BIEE . 427 Bt H 4
by A TR VR ) T

R R A L. I A A e R
TR R AH Y e E AT AR L A7
SRR

A RS AR, ML AT
G, KRR TS BT, 8% 0—10 em K
AR T IEAHUAE i, BEEUCRFE 10 RS H 500 g 2N
S, AU S e 4% HI 695-2014 $447 .

TR S AMAT M ARE R E 4 3857
TR E) BT,
2.6 FEARAIIRAL

78 ) B JEUBCBOR AL SR B VR R, S PR AR A
(1) = i B R A 25 VRN PR AU R/ S VPR 45 5
B2 A 2 VF M PR AR BCE AR LR A WA P AR R
B AU A BT M S RS R bR AT AN ] 7 T 1) A
BT IR AR 32 525% & A RAR o TR N (R o A )
B EBBOHIB IR BLVER T, S FR AR AN M 2
MIUAN T TR 88— J& S FR AR T B A
THREARIST PR AR s R FR BRI (R BRI
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£3 ERMEMERBRI T RICE

Table 3 Weighting analysis and summary of each price index by experts

BT 1 2 3 4 5 6 7 8 9 10 11 12 WEXY
Factor Average weight
H_E/EH . Above-ground biomass (kghm?) 02 02 0.5 0.15 025 02 02 025 02 02 02 025 0.20

i ¥ Coverage (%) 015 01 02 01 01 01 02 015 025 015 02 0.1 0.15
A4 ¥ Average height (cm) 01 015 01 02 01 02 01 005 015 02 02 02 0.15
HIY)FP%L Plants species (Fi/m?) 015 01 01 01 015 01 01 01 01 005 01 0.1 0.10
Hiv& 4 Amount of litter (kg-hm™) 005 01 01 005 01 005 01 015 01 01 01 0.5 0.10
BT R R ) 0.15 01 015 01 01 015 01 015 01 01 01 0.05 0.11
Degradation indicates plant proportion (%)

+ 45 MUK % Soil organic carbon (gkg™) 0.1 015 01 015 01 01 01 005 005 01 01 0.05 0.10
4575 F Soil bulk (g-em™) 01 01 01 015 01 01 01 01 005 01 01 0.1 0.10
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FEVEFR AR S B0 DA ) 5 b 10 T 4 Al FEUE 2 $ b
E. SAMPSONPLKL TR 2 15 Al i A5 2 8 1 | N
FUH, AR AR (K B2 TR 5 A () A TR A g e 11
T MBI R K . 1935 4F, TANSELY VR W i,
AT E ARG I — AW, e e
R, TR T T SO R R R A T A
BRI — A B, BRI R,
I ] AEIX AP B Ak 24 FRUOR RS0 77 1) 34T
DYSTERHUISP A Sy —Fift Bt 2 784 B2 4, 55 — A
Fads, wrLUEREX i TORA B . R R S B0
AT BTG M B (R R e 4 1 LUt
) SRAFRLHAS B, o A ECH PR AR R %
M TR B R o 33 JLAERIF AT 5% T
Bt TARRIBEAS LR 32, SRTT, A8 S I T4,
AT e LAk, R, FE v bR A g s 1
AR R, 3 R R R A B R AR B
NNOE LS = N R (SSRAR L S AN B PN
FohR 2 % B KA B AL VR AR R (S5, N
ANFLRACRE B ) B R AL T LU I AR At DAL, AR
Feahi 2 S AR M R IR, SR 800 20 120 60
SRR 80 AEAR B MBI FTRIM A R AR IR X R R}
SERFTOR K X R A . B R JFUBCBOR A VPG R
WEERERME (KD .

3 EMRITE

3.1 IHMEGREIREEE
311 A — AT O T ERAS IR A A

x4 ERAERMBURUESTGERSERKE
Table 4 The maximum reference value of quantitative evaluation
index of grazing degradation in meadow grassland

25, T E FRAMEEARUE AL, B A [ AN
Frbal o Y AR e, O RN IR HE SR b o

BERIH— AR EE: U3 —4b 5 e br=I0— b AT H
b H— 4 &R E . e H— 1k &R $=100/Axn,
n=1,2,.......8. Axn NP FRAR H— AL BEFT ¥ %5 Fi
WEH K. SRR Axn WAKRHE (R 4)
3.1.2  ZAWMBAER (KIS IO 2T
Herts, I s ME TS VR FR AR 2 AR Xk
SEI G o B R JFUBCBOR A VPG (45 4R B
X (D

EI=0.2X,(100/Ax;)+0.15X5(100/Ax2)+0.15X5(100/
Ax3)+0.1X4(100/Ax4)+0.1X5(100/Ax5)+0.1[100-X(100/
Axe)]+0.1X7(100/Ax7)+0.1[100-X5(100/Axs)] (D
P EI—Z564%, X —i EIEENCHE; X—
FEMEE: Xo— P m B NEE: X2 AR
s XM e (l; Xe—BAsR~ i) sl
Xo— AT AL e B s X 1382 T o {1
Axn—E RS H B NE (R 1D .
3.2 RUEESY

) B JSUE AR B 0 2 11 2 AR i A T et [ K
MER b7 R AR AL A R SR T R
AN IO R AT B 25094, SHAET R, 455
AR T B B SRR AR R R R IR, e T
i) B JSOR AL TR B R AR TR FR AR T VAN Fabn
PRAEJI SR . HERG, TERAEERR. PR B RN T
i, WEEARTIENE, R I8 H AR R EE
FEARIK o 5 2 8 ) R e (PR A R P 1) 43 e DU
SR ABA. BAGR M. HEEIEfL . EREIEL. B
OFRPE S G, B B SRR AR P A e W3R S
3.3 IFfAIEFRIRRBIIEIE

T 28 G DUR B U 25 2R 40 [ K B AR 0
IR BEATE ORI BT AR (0 h
KIBAL: BRI (23%—34%) NEJEIRIL,

25 WRAERSERAE gt (46%) R AER AL TR (69%—92%)
Factor (Axn)

Hu_ EHLAE R Aboveground stock (kg-hm™?) 3400

5% Coverage (%) 87 *x5 EAEEBKERLEESR

PRI EE Average height (cm) 75 Table 5 Grazing degradation degree of meadow grassland
FIYIFI %L Plants species (Ff/m?) 50 BWFEESrS Grade of degradation ZaTeistES (ED

K 7% 45 Amount of litter (kg~hm'2) 2600 3B No degradation EI=65
BRI LY 90 12 IRk Mild degradation 50<CEI <65
Degradation indicates plant proportion (%)

+HEATHLER & i Soil organic carbon (gkg™) 45 "FEiE1k Moderate degradation 35<<EI <50
1375 T Soil bulk (g-em™) 1.35 HFIR{L heavy degradation EI <35
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— R Grazing (%)
90T — x5 % Composite (%)

BCRRECS SRS R B L
Comparison of grazing index and composite index

2 RWHHGEE SESREEXE
Fig. 2 Correlation between experimental grazing intensity and

comprehensive index
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