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Abstract: We studied the soil physical properties and characteristics of plant communities under almost—natural states in
enclosed grasslands at the northern foot of the Yinshan Mountain in Inner Mongolia. The objective was to explore the
characteristics of grassland communities and soil particles under natural erosion conditions. The results showed that (1) the
dominant species in full coverage grassland were Leymus chinensis and Leymus secalinus . The indicator species of grassland
degradation, Artemisia frigid, was the dominant species when the vegetation coverage was <40%. The biomass of the
grassland community decreased with the vegetation coverage, and the Shannon-Wiener and Simpson indexes firstly increased
and then decreased; (2) the fractal dimension was significantly influenced by the grassland coverage at the surface soil ; it
decreased significantly with decreasing coverage ( P<0.05), and the sand content obviously increased in the surface soil;

(3) when the coverage was lower, coarse-grained soil particles were dominant in the 0—1 cm layer, and the accumulative
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particle difference was up to 1 mm. This showed that the degree of coarse-grained particles increased from the 3—35 ¢m layer
and 1—3 cm layer to the 0—1 cm layer in the vertical soil structure. The cumulative differences of coarse particles were 0.
1, 0.25, and 1 mm in the 3—5, 1—3, and 0—1 cm layers, respectively; and (4) with increased coverage, surface soil
was covered and effectively protected, and soil particles gradually become finer and the bulk density slowly reduced. Under
the almost-natural state, the grassland and soil environment changed hierarchically and diversely, and the patchy changes of

grassland vegetation resulted in natural erosion in the enclosed meadow in the Xilamuren grassland.
Key Words: Enclosed grassland; Almost-natural state; Fractal dimension; Soil-particle size
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Table 1 The steppe vegetation condition under enclosure

¥ Coverage/ % 100 80 60 40 20 5 0
H: ) iE Biomass/g 682.74+18.30a  341.22+20.53b  256.05+15.36¢ 96.53+8.46d 45.26+8.06e 27.63+4.61e —f
= FE High/cm 31.75+4.38a 13.52+1.83b 19.04+0.59¢ 11.55+1.13b 8.54+0.97d 3.71x0.44e —f
HEED) litters/ g 130.42+5.61a 70+6.65b 60+4.73¢ 10+0.65d 8+0.50d 1£0.48e -e
Fr P A S REE
LR (L. chinensis) .  ( L.chinensis) T IRE S (S.krylovit) | (S. krylovii) | NS B
Dominant species i B A2 (S. krylovii) IR FEAE % (S. krylovii)
( L.secalinus) (S.krylouvii) (C.ammannii)  (A.frigida)
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Table 2 Species diversity in different vegetation coverage

FHE coverage /% 100 80 60 40 20 5 0
ZAEPEFE X Shannon-wiener index 0.95 2.19 1.98 2.28 2.33 1.56 —
M3 BEFEEL Simpson index 0.76 0.88 0.83 0.88 0.90 0.76 —
Y5 BEHEHL Evenness 0.75 0.95 0.90 0.92 0.97 0.87 —

2.2 RI[AI S BE RO Y 7 T8 4B R BURE

MR 3 BRI B AR 55 BT 2 R AE R0 RN i (P<0.05) R IE A 5 BE i3 n, iK)Z +
SR ) 43T AE BB IE I AS B, ZE R origin8.0 XA TR 56 B 22 T B9 20—30 J2 4 558 ks (1) 43 16 4 B0 7 0
PRI 225007, 85 R R IR 2 TR AR OTC W 3 22 5 . BVERIRI 66 B2 2 T, &4 7 1R Ak T 3 iy H A AR i
B A B 25 A AL BE BT

R 7 5 B X 3R )2 - 8 ) 0 T AR B0 W 2 5 ), B = B IR AIG, 3R )2 I 0RE s BURL R AL B4 (P<
0.05) . FIHH origin8.0 XA 252 FAY 0—1 em JZ 1—3 em 3—5 em +3EFORL A 70 4E BT BA I K 5 22
M SRR BEMG, 2R BE, AX S22 RINE BEWES . TR s SRk AR & 2 R
FIEAHRKER, SR S 2R, BINIE S ING /B R B R n s, i, ot IX 4E
B a5 BN TR AR - A ORI T e AT N, R D — A R, SR)Z oA
B AR, 3T A B B, BB X e S R R 2 M T R S, NEE TR ERE,
100% 35 B T ,0—1lem  1—3em ,3—5cm 5 20—30em L2 IE4EETC2E 57, 80% J 60% w5 & T 3—5em 12
B4 S IRIER BE 2R, Hl1 0—1 cm & 1—3 cm B H7 FFEHEEY(P<0.05) ;40% 20% M 5% 56 T
BB B sh AR A S ICREREAT ,0—1 em (1—3 em 3—5 em Z[A] 225, 5 20—30 em A 22 54%, Hil 0—
1 em & 3—5 cm EWTREAK,
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Table 3 Soil fractal dimension in different vegetation coverage

LR

£/ 100% 80% 60% 40% 20% 5% 0%
)./ cm

0—1 2.674+0.034Aa  2.714+0.037Ba  2.646+0.045ABa  2.657+0.031ABa 2.547+0.029ABb  2.505+0.037Abc  2.468+0.068Ac
1—3 2.688+0.056Aa  2.612+0.061Ba  2.679+0.066Ba  2.709+0.057Ba  2.597+0.045Ba  2.627+0.099Aa  2.462+0.082Ab
3—5 2.597+0.048Aa  2.482+0.073Aab 2.542+0.063Aab  2.575+0.074Aa  2.476=0.075Aab  2.6026+0.035Aa  2.411+0.108Ab
20—30  2.601x0.041ABab 2.673+0.054Ab  2.683x0.058Bb  2.674+0.048Bb  2.569+0.091Ba  2.590+0.049Aab  2.676+0.026Bb

NG FRORA R T AE 0.05 &P EZERE KRS FRMURAR LZZ R ALE 0.05 K 22574k fe /A id # R B, 5—10em K
10—20em L2 EHERZE A B3, [EIAE AR TP IR R I Ko

2.3 RETEENESEHE

5 A 2 (81 — 2 (0 DI, 75 B A 38 N BE A Vs 55 + HEURE A MUK Ak . MAKAF 36 BE A AN TR) T 1+
JEURBE PN AE BE EA T VP 18R 2 K AL i RR B Bl A A 0k 7 55 TR R R A1, A 3R 4% 0—1 em
1—3 em 3—5 em S AW ALHY B H B0 10T BP0 A2 BofL AR 55 B2 K T 60% M L i, 0—
1 em JZOROH AL R AE 55 B R 20% 2 5% 0% M3 i K, F-3 0 28.5% ,1—3 em ,3—5 em MALTE TS B 5%
B PTG, SR AR e A L OB RS E 2B B 0—1 em RIZH: F B4k , (HE AR B

A 1 R AT 1, 7 AR TR AR 55 3 - ek i SR ARUI 36 2 R] (1 S 347 1 B 1) e KA BRTE 1 mm A0 2
4, UL R 2R ZE T AE 1 mm BHER, B 1 AARRIE T FE L rf R 3INF 1 mm RLBE 2453 Bl 2 55 3 1 %
IS, I R RS, RZ> 1 mm HLUR W 2, BBl A& M4 V=0.86x"-1.5x+13.27 (R’ =
0.82)
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Table 4 Soil particle parameters in different vegetation coverage

+/E/em i/ % 100 80 60 40 20 5 0
0—1 d0/mm 0.140 0.102 0.166 0.169 0.176 0.247 0.484
Kg 1.134 1.182 0.950 0.909 0.959 1.058 1.027
D50/mm 0.117 0.084 0.124 0.157 0.247 0.337 1.040
1—3 d0/mm 0.075 0.083 0.099 0.136 0.117 0.105 0.276
Kg 1.264 1.251 1.229 0.933 0.799 1.052 0.810
D50/mm 0.060 0.119 0.103 0.104 0.086 0.092 0.202
3—5 d0/mm 0.076 0.132 0.102 0.127 0.100 0.066 0.148
Kg 1.230 1.062 1.127 0.919 1.072 1.481 0.857
D50/mm 0.060 0.119 0.103 0.104 0.086 0.092 0.202
100 7 100 -
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B -5 —— 80% le ® e ia S 40
s 4 —100% 1° £5 T8
£ N o 2
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1 2 § 7 /:':I
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Fig.1 Soil particle size characteristics in 0—1cm soil layer
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A, P ECERR AT A b ARG R R AR bR, R HE/INT 0.25 (40 BURE S Ik A, KT 0.25mm A RLBURE 1%
WroEHs . H1>0.25 mm LG IZERT AT, R =0.87 BUARCREAF AR I AL 3.4, BB 5%5, 13
em +E BRI R 0—1 em H)21 1 mm 2R KE K] 0.25 mm,

P &L 3 AR, 7 AN R B 7 i B A 32 SR RRUBL 238 2 () 1) ~F- 349 BB 2 1) B KB BRAE 0.1 mm Zb A2 A
TPl 3 AR T 0 A 3T 0.1 mm R4 53 Bl 35 8 I RRAIC, R B W ks, ik
0—1 em 1—3 em +J2, HHEFUR BRI FAE 0.1 mm 40 H BUIA B AY 22 5 | 2B, B AHUR R AR B 40

P2 0—5 em T2 H 0—1 em . 1—3 em . 3—5 em Ji, B DL FECHR T4, R [R)RE 4 56 B T 2% 40k,

B ERUER 22 0 S IRAE 1 mm 4F 025 mm Ab K 0.1 mm, IATRR HLEMRL BRAnvki A 0 360+ R 2
FRRL AR BT . DL O—1lem )2 040, 76 55 BESHEME VR P T, 40K 49 JS0520 i385 5 76 55 3 > 409% 1
FELASORE (0 3 TR RE A 5.63%  YARBE 35 8 <40% J , FLSURL I G iR FE A 2 11.78%, PR L, AE Bk 25 B8 Xk
RV AR R,

2.4 HHERE SR Z LR

IR E A E TR I BB RAE R IS AR XA R T S 322 A ST AR DG A BT (
4) , IR SGAEPL R 2 A A W U OE (r=-0.964, P<0.001) . MBI F Al F | BE R R Hb 55 R A AN B
BN, AR E AR, R AR BB B 245 R IRAE ) S5 R A B B I S S — A SRR AR [ B R
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Fig.2 Soil particle size characteristics in 1—3cm soil layer
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Fig.3 Soil particle size characteristics in 3—5cm soil layer
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