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)& (Stipa ) FEY) R RIOW BT 5 i 5 =281
AR —, TR, A3 R A
FHbar 2 (BRIEEES, 1997 ), Hib, A%
2% (Stipa breviflora ) F i & i 15 7L 5 X f 322 A AR
PEEAY, SRR AR RIS, XA g sh T
PLFN A SRS AR T R BRI ZE55%, 2013 ),
WLk, AT LLRT T A B3 R B 5%
& AR R RS A R 5132 (Collins et al.,
1998 ). KINAEB R, 5% TR IFEK Rk .
Ui ey e I N ST 7/ B A = = 5 e e N L B P
I, A B BUCBON R (e 2E 5 - 18- A ) ] ¥ 4
FBEEs . AR 5AERCRN A, 0 HREdE R
BRGIRE LT 2t (Jared et al., 2015),

+ LRk R R e A A ( Grum
etal., 2017), HIZRARIER LT RRE TR EA,
A AR AR A AR A — E R LRgmm | £ 4
FLEBRYE . R PEREEN: (Wuetal., 2012), 4K
T LB FRAR T LB 35 IR B3R T - 3R i
(Wiggs et al., 1994), KA 1P SR ARN B LE ]

SR B RIS EVE NI . 2 KAy okt |
SYIERTTES , KT 1 O A RS T
BT (Dougill et al., 2002 ),

WFFEINA, A A B ) i 3 37 DA T B L
T AUk B85 D TR I LA AR R A A
TGOk B R S5 XD TR o S s 5l
PR Z N EZFENERE (D ELE, 2016),
FEEREEARATA , JRARGF A ELRRIR S A ) [ VD i A
WRERHY . ZEWREIT N — DR E RN
2, TEREAEY, HEFEEARER . AFEA
KR SO R, PRSI B AR AR
Frir ( BEZESE, 2016 ), P4, FAGEH PRI
TS TTAR - 8 AT SR A o A HL A 5 Al - 8 A SR (A 43
AT AR T AR ] 2

ARBFFEMAT T N 5 B bR ) B O e A A ik
T B A O &, EER B (1) FRBERL
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far? (2) MEYDURR 1 58 AT R A 55 R kb 1 438 AT SR AR
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FIHERFIE 5 + 5E R AR A A AR BRI R 2
1 MRERE
1.1 B XA SRt A

WIFGE DXL T N 5y B PR iy B o JE R A TR
HADEE (112°47'11.2"E, 42°15'48.7"N) 4KIX . SCH6
DXHBIEBON -, IR AR 1100~1 150 m Z Ji],
EAEBATIEILN, KUIHE 3~5 9, R Al k%]
7~9 K, LHEOMRIEE L, AAEHRHERZ, K
TR 10~80 em Z[A], HiL F AR B LA
HERSE B A 7 T S, AR R R, —
A 10~35 cm; FBF BT , 2 ALEN P ( Stipa breviflora )
HEERERD, FEREE MRS IR e e E R o
PEBFh R T Bt F-# ( Cleistogenes songorica ) FIHH,
Ak (Allium polyrhizum ), fEEH~FHEE ( Carex
duriuscula ). 5RIKIEAE ( Convolvulus ammannii ),
PR B AL ( Heteropappus altaicus ). XBEER[]
2% (Asparagus gobicus ). FLEALB K (Astragalus
gulactites ). B4l ( Caragana stenophylla ).
B RE (Artemisia capillaries ). KMk ( Kochia
prostrata ) &

ABIE 5 356 FH 1) AR b A7 T 3 82 17 ] —
B, MbIACFIH, FREEARXTINA), AR TASE
eSS B 22 7. ioREe T 2010 4EFFGR,
BHAE 5 AIFIAE, 10 AIRZ 1L, WIRER LS
e, Mi L SEREERRON A, ARME, ARSI
3 NP, ARUCRIE BRI . SRR AN
WAbEE, R 3 IRER, B EE/NX
T ARZH 2.60 hm® ( TR 225, 2016 ), 3 BERUAUL
PO EE ORE WP PR E R 4l 1.92
sheep-hm®month™ ., 3.08 sheephm?month™, 43¢
PIRRERGL . MK R A2
1.2 BUEFERESERNSH

T 2016 4F 8 HiFATHFANIURE, FERE A/
XBEHLIZE S 1 mx1 m B9RET, B0 1 mx1 m FE
TN, AR SRR R, IR R R
WA N TR RAEE P A . TR N, T
FEALET AR LI E AE 50 g, AH Y[R HR M 2 1T HR
T 50 g ZJEHBYJIFTHIBTRE AL, HiT,

e [0 KB EARLE T 105 CHER TR AT 10
min, FHET 65 CHX A UL T 2HE, &
EiTg T i g

KA (HKHEI, 2009 ) #4714
PR RIKRE 538, KIKA<53 um., 53~106 pum.,
106~250 pum, 250~500 um, >500 um 5 kg, I
A3 A TRREE .
1.3 HIBERES SIS

IR AL RN FR 34 ( Basal diameter,
Bd) K/NFEEAEASCHE (HAK S, 1999), K
FEALEN BRI 5 AMERRBYEL, IKUCH#T (S,
Bd<4 mm ). 4% (J, 4 mm<Bd<20 mm ). W{4F (R,
20 mm<Bd<40 mm ). Z#B i (P, 40 mm<Bd<70
mm ), Zi¥H (0, Bd>70 mm ).

T A AR (PAD ) i LR AR
HE, HAT.

W, -,

PAD = (1)

d

A, W N T>250 um FIRIERE; W,
HTR>250 pm AR L

KH SPSS 19.0 XK ZE 72708 ( Two-way
ANOVA ) KITe s s R LA T HE | AYeE%
TR B AP AR S A BAE RS2, R 2
5 ( Duncun ) K50 R CHGRE | AFRIAEE B
Bri) g e 2E 5 JEAREN P UTR HR A R R
PR b A 18 P AR TR R 3 T A 90 T i B A
AR R e, AT 2 M i . XHEAE
ET IR S A Y I T — oo DA 4 o X
AR R 25 0 i OF R 3E 47 B IR R Oy 22 0 b
( ANOVA ), Z #1722 i ( Duncun ), K4
FRUEAL)G 4T Pearson AHIC/MT, LASERRIEAEET S
FEARUTRN A 38 A SR (R 5 i b - S A R AR | AR S
FREERAIE S R R IR C R, 7E 0.05 F1 0.01 7K
SR AT R E R
2 #REHH
2.1 FHHEE S F BRI RN

FEACET PR ERERIE R (3R 1), HFERERS

F1 BECRESFHEFRIELTFMEHERWNNE RS Z 2

Table I Two-way ANOVA for population characteristics affected by grazing system and age composition

FHEEEFAE Population characteristics ARSI Source of variation df MS F P
e R Age 4 114.23 13.46 0.001
i i . o .
T E - Grazing intensity 2 70.69 8.31 0.011
Population density R L .
AR IR E  AgexGrazing intensity 8 8.51 1.12 0.348
§ Ty Age 4 966.91 2.02 0.183
R Y i . o .
HCHCHRE Grazing intensity 2 1232.39 2.47 0.146
Population biomass R o .
AR AgexGrazing intensity 8 498.67 11.74 0.000
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980
=4

500 e B Y X R R O HOF B M
(P<0.05), MiFhEEAF -5 U BE i 38 BLAE R X
FE 235 B TG W 2 e Re e 5 X — 45 SR AE Y RN
UPARRC, BIVPPREAR I 55 e B o) B 28 i 34 TG f
EVERZ M, RIS R S8 A U X A
R HA WM . WIS A R T (I 1),
FEACEN A 5 AR o KT . iR
HIH . EI AR, HBUBCERE 2l s AR
MRS R B, SRR AR E SRR |
A e 44 L PR P O BR A L T P UOR 2
W TR AR AR . TEXH AR AT R R 54
HEATERMEILA LB (& 2), AN B A B
RUGK B EHKF (P<0.05 ),

10 1
Aa
8 .
N‘E Aa ED
= 6 =
g IABab %
@ =)
2 .8
B4l )
K BCa =
BCab :‘_T_
2 .
Ba
0 0
MG

T 4 Grazing intensity

B 1
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W
w
T

—_
(=}
T

2.2 MYt EELEF IR T 58 T AR
A

MR R T 2 a5 SRR (£ 2), AL
Tic I (A SR A 0 A 32 L 37 A Rk AR T 5
Wi FE B 22 HAE R (P<0.05 ), [Rl—Jiciie b
TRAE I 100~250 pm FRIAE EHE K. <50 um
5 50~100 pm FIRAE EIRZ . >500 um FIRAE
/NI R 5 17 SE R SR 4 2 [0 1) st - 35 1A
R ATERRACK 3),3 FUsHb #E <50 pm
PR i o TR RIRSE R IR Ry &
JEE TR AR A A T B A B, LA BT R
t e R ARG IR R v T AE W DU RR 1 A 2R
IREEFIIEIRR (£ 3),
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Fig. 1 Population characteristics of Stipa breviflora in heavy grazing (HG), moderate grazing (MG) and no grazing (NG)

CFEEEARIERE ); AR/ ING FRERAN A AR BRI B3 25 5, ARIRE PR A AR R AT 78 g 22 5

(Mean+SE); Different lowercase letters indicate significant differences in grazing intensity, and different capital letters indicate significant differences

in the age compositions
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Fig.2 Linear regression of population density and standing crop of Stipa breviflora under different age composition in in heavy grazing (HG),

moderate grazing (MG) and no grazing (NG)
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Table 2 Two-way ANOVA for soil aggregate distribution affected by grazing system and Aggregate size
+HEAL Soil type AFSFHUR Source of variation df MS F P
A RIAKIAZ Aggregate size classes 4 1801.13 715.81 0.000
TR AR A HCARSE Grazing intensity 2 0.00 0.00 0.999
Botanical sedimentary soil aggregate FIRIARI1Z Aggregate size classesx
i seree . = nesiee 8 7.84 3.12 0.011
TARIE  Aggregate sizex Grazing intensity
PR AKifE Aggregate size classes 2362.67 833.49 0.000
SRR RSN HERE Grazing intensity 2 0.00 0.00 0.999
Bare land soil aggregate A RMAKifZ Aggregate size classesx
\ . T 8 12.56 4.43 0.001
TG Aggregate size x Grazing intensity
60 60 ¢
=
1; 50 50
& A
N s o Aab
S 4o Aa €2 a0t T Ab
w2 B Ko
B2 ; =5 Bab [ A
= Baf B3 "
BS 30t Ba B caBe HZ 307 B
oy : B2
ugs ; ot
23 | ; 2= | [ <50 um
2 20 . Rs 20
Es : 5 50-100 pm
E Da M B 100-250 pum
g 1t k 10| Ca 250-500 pm
E E== >500 pm
: Ea g@m
0 2 = 0
MG NG NG

i AR Grazing intensity

i AR Grazing intensity

B3 EEMH. EERK. FHARGTIRARGSH
Fig. 3 Soil aggregate distribution in heavy grazing (HG), moderate grazing (MG) and no grazing (NG)

CFEEEARIERE ); AR/ NG FREIRAN R AR BRI R 22 5, ARRRE F RN AR AR R A7 e W P2 5

(Mean+SE); Different capital letters indicate significant differences in grazing intensity, and different lowercase letters indicate significant differences in

aggregate size. n=15

*3 EEMH. EEMESTAHBEEET LEAREEIRER
Table 3  Soil percentage of aggregate destruction in heavy grazing (HG), moderate grazing (MG) and no grazing (NG)

T UURA - A SR AR A R

Botanical sedimentary soil percentage of aggregate destruction

FUHGRIE Grazing intensity

PR A R AR L R R 2

Bare landsoil percentage of aggregate destruction

U Heavy grazing 78.83£1.75 a
3 Medium grazing 71.70+1.24 b
AU No grazing 83.52+1.22a

86.19+0.64 a
83.36+1.39b
83.50+0.90 ab

IR FSIARR/NG F RN A W22 5

Mean+SE; Different small letters in the same column show significant difference at P<0.05 level

23 HBIFARGKZERESELHFMEISE
R P DT RR 458 AT 2R R 5 R e 1 458 AT SR AR AH G
KRFW(E 4), <50 pm A BIA 5<50 pm
R HE A R R S B IEARSS; 5>100 pm A8
YT I SRR A OC, Hh 5 100~250 pm
250~500 pm FEYIUTR A e R A R I 2 R A G
100~250 pm #ftHb 3 H R 5<50 pm MY+
BRI R BE IFAE, 5 100~250 um, 250~500

um AEPIUUR A R R 2 B ARG, dE—24)
W& B, <50 pum AEP IR A R IR 541 AL
FPEE . B R 20, 1 100~250 pm,
250~500 um, >500 pum A TR 3 A R AR 5 4547
IR EAEE PR . AR R IEAE
3 g

TEREYEAR 2R, P R A7 AR
ARG, W E RS AR AR AR
BARLSH (45, 2008), FEEHIERXFiZE
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sp]_ SP1 VVVVVVVVEIV
s,z | A s [VIVIAIVIVIAIVIAIYIV
s s ]V s [A[AJA]A]A]A]A]A[E]A
ez (OO =2 |A|A|A]A]A]A]A]A]A]A
Sz s [O0)A[m 52w [AlA[AAA[A[A[A[A]A] A e
22 o [AAV]V]V XL [VIVIAVIVIVIVIVIOV|  V sx
ﬁ%MVAAAAV %@HVAAAVAAAIA A BEiEmx
= = |[V|V[AlA]A]O]A = w (AIAV]A|A|AAA[R]A] ¥ wmsnx
R VEANININEINLC o [AVVIAIA|AVIV]A]A] B mesenx
ws (V[V[A|A[A] Y]V A|E s (AVV]V(RBV|VAIA] O wasunx
SP1 SP2 SP3 SP4 SP5 BPlI BP2 BP3 BP4| BP5 DS DI DR DP DO SS SI SR SP SO
I TR AR A KA FAHIE

Soil aggregate distribution

Stipa breviflora characteristic

B4 EHLEARGSHSEEHFHEREXLER

Fig. 4 Correlation between soil aggregate distribution and characteristics of Stipa breviflora

BEAER TR MR YIRS . S5
b, FEPIFR AT RE LARIRE RN AR S E T
X BRI, AR EERE TR R N T4 e A
BESEM, EOAPRELS AU e TR S B 5 A
TR, ITE I IR T AR L A AR TLE R E N
) b o7 AT B 0 ( DA 4246, 2016 ). BF9E s,
FOACE S A 5 AR bR B R T4 . &
WA, 2R (B 1), X&R NS
B NERE BRI ST O ] g il
ST S I R AR A SR A BRI 3 2
o AR B R R iR AT A8 Sy TUAS B /INBI R A, R
i DR T AR R T A S LA AR R Y
Proulx et al. (1998 ) W57, TEB NI RE
BRG, GRS A SO IEY R . A
W, XS SRR . AED
AT B f R S BRI A
L5 IR — 8, X N4 I E WS B R AR A
P EERSy, W T RARE SRR R, Nz
A B A A 1 A PR R AL ( Yavuz et al.,
2015), SEMAAEARIE R B,

KB TURRE T 22 R A 8 R G v 7
FERIILG , K 0y PN UL 2 P AL S 50 AR I
B, MY KU B AL AR MU &
AR B ST 175 fof 5 S B 7 A 45 ol I A
WS S5 KA (Baietal.,, 2004), XL T
— R F R L TR B ] 0 R R Y (R
IR, DA RUAE P e 45 AT S50 5% e 3 b 3R <
ST WA e RE 2o 4 ORI S20 1 v el = 7 PN [ET RV
(Du et al., 2013; Pastran et al., 2016 ). FEYIITFH
IO FE IR TR AL IR DU AN 0, Rk B

TABIE X A XS T ( Zhang et al., 2011 ), 3%
PR IRZE IR R EE R (32 3), U # T #
by - 158 P SR AR 45 R 0l R SR 2 8 AR AR - 4 A
RIREERIR R . XU T, PTTR+
AR AT ety LS Rk, RN R
SIS P iy N T SR 6 A< S s S T 5+
WAk T - 8 DA SR AR 45 R o TR R 3 R B A
AR, T R A A PR e P A,
WA P 57 o AR, XU BH S AR A B
T 3+ SRR E

iE— DA R IR, <50 pm #Rih -+ AT SR A
5 <50 pm ) UT R A P AR B 2 OE A G
( P<0.05), BiBH<50 um 338 A A vy 5 ml ol e
( Zamani et al., 2013 ), ZEXSIMEAHT, <50 pm 4
YriAR L HE R AR 5 <50 wm A 39 b SR AT fiE
TEEA R G . T e R AR A S 5N
AR PR AT 5 ) o i, WOFEAE T B
MBS, BI<50 pum 38 R 0R i A 3Au S8
fikr A2 S R TR, R <50 pum #3981
T 5>100 pm LA AAEYITOR e A AR B Y
AR (FE 4), Mi<50 um YD+ IEFER
R B 58 TR I P RRE R U E, £>100
um FEYUURR 3 R AR e 5 AR R AR A P
JE | YRR IEADC, X ULIALE S HEG A
TR AR, AR EABES A SO HE
TP AL, PR R ARERIE B, 180T DL
[P 7 & 120 7T ok - U Sk B S HE 0 Xtk —
HAUE IR T S B R AL R SE B B kK £
IR

AR TR 4 Ab BR A A U0 R A B A R 4K
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100~250 pm AR ok, # - 3e H R R A
PA<50 pm RS E i m . FIRIRJRFEARL R,
R ITE A #6T BORA LY, kA AL N
REMBIR T KA IR & (Sixetal., 1998 ), MiAHF
FEH I PR A T A EEVR T LA 2. (1) K
V0 H A ) AT TR ISR Y 32 B A R R A
B ( HUHREE, 1997), HYTEZRBIER S
WKy, Hhpg—fR oKk oy al RE SR BT AL T
I RFHORIE], e YRR R R 2 B AE
—ife, B RKER A RR; (2) HIEERA
MLRR S F2 0 S B, A AL R 2 1 e 45
5, REMEIGSE R A RYE | AR FRLEE R BT R
( Pulleman et al., 2004 ); (3 ) ZFrkiDiFETEIEET
B S S o =l W 515 AN B S A X B e U
ARET, s ARG g, #EmE R
(1), BEIERAKTR AR, (4) EALE SRR
TEFFRGIT RIS, Ayt Ia R 43 mT DAl + 398k
¥, et IR 25 B IE A ( Tisdall et al.,
1982 ), AR i A HURL A AR IE il IFFE A,
T I R, R - EREY A S o
W, HARE L (BHBEEE, 1996 ). ULHHFER
TR S AC BT SRR L R MR - R E M
— TR T AR A S B B kK AR A
Stk

b Scrd, <50 pm MU IR RIK S
<50 pm BRHb - e RIRAAAE AR B RS IS , i
AEET 28 AT U R4 e /NBURE - e A R A, Hm B
AYrE 5 100~250 pm ., 250~500 um , >500 pum FE4)
DU R R R IEMIC . AR, BREE K
SR B AT A AR T A I AR S AR %
BE AR, R BRSNS A PR S IR
B, R RO UUR A T B2, B H 55 5
MRS NIRRT I RE 7, 25 5850 HbaR 1k
R EA
4 Zig

AW RGBT T CROR T 3 1  J
HERD CHAEET SR ) BRAF I 3 R A, AL
WA T AR A AT MR A Y, 155
TR RGN R TP I RE T, RRIR T
AEET P00 TR IS 1 A 8 T AR, X R R
Werr B A AR m ML Z —.
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Effects of Grazing on Edificators and Soil Aggregate Characteristics
in Stipa breviflora Desert Steppe

LIU Wenting', WANG Tianle', ZHANG Shuang', DING Lijun', LU Shijie*, WEI Zhijun'

1. College of Grassland, Resources and Environmental, Inner Mongolia Agricultural University Huhhot 010019, China;

2. College of Science, Inner Mongolia Agricultural University Huhhot 010018, China

Abstract: Based on the grazing control experiment of desert grassland in Sonid Right Banner of Inner Mongolia Agricultural
University, this paper analyzed the edificator structure and soil aggregates of desert grassland, to reveal the potential relationship
between Stipa breviflora and sedimentary soil. The results showed that: The density of juvenile and adult plants of S. brevifolia was
significantly higher than that of seedlings, presenile and old age. The densities and standing crop of S. brevifolia were the highest in
heavy grazing, followed by moderate grazing and the no grazing (P<0.05). The distribution of aggregates in Stipa desert grassland
was affected by the size of aggregates and the interaction with grazing patterns. In the same grazing treatment, the distribution value
of botanical sedimentary aggregates of 100~250 um was the highest, and the distribution value of <50 pm and 50~100 pm aggregates
was second, and the aggregate of >500 um was the smallest. The distribution of bare land soil aggregates showed that the distribution
of <50 pm was the highest (P<0.05). The distribution of <50 pum in bare land was significantly positively related to botanical
sedimentary of <50 um. And characteristic of each age stage S. brevifolia was negatively correlated with botanical sedimentary soil
aggregates in <50 um. The soil aggregates of >100 m plants were positively correlated with the characteristics of S. brevifolia. 1t is
suggested that grazing decreased S. breviflora population density and biomass in each age, weakened the ability of resisting wind
erosion and deposition of sandy in desert grassland, reduced the ecological function of soil structure of improving S. breviflora. It
may be one of the important mechanisms for the degradation of grazing grassland.
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