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Abstract; A field experiment was conducted on the Stipa baicalensis grassland in Inner Mongolia
to study the effects of grazing on plant root distribution, and analyzed the correlations of the root
distribution with soil physicochemical properties. Grazing induced a significant change in root
distribution. The root biomass in 0—10 cm soil layer accounted for 65.9% —82. 6% of the total
biomass in 0-40 cm soil layer. The roots with diameter =2 mm and <1 mm were more sensitive
to grazing. The root distribution had definite correlations with soil bulk density, moisture content,
contents of total nitrogen, phosphorus, and organic carbon, and cation exchange capacity. Graz-
ing affected the distribution of plant roots with different diameters mainly through affecting soil
physicochemical properties, and the characteristics of the root distribution had certain feedback
on the soil physicochemical properties.

Key words: grazing gradient; root biomass; root system distribution; plant diversity; soil physi-
cochemical properties.
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H B ( Carex pediformis) . 2% " 2§ ( Filifolium sibi-
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HEREERM, 22 50N
2.2 AR RS0 REE

FCBARATT , DUIIJR BT 50 B A AR R 224y
T 0 ~40 cm 1 )2 (RIS 2008) , IR )E 11
(0 ~10 em) PARRW AW B 2, 5 A AEY &
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HRZ ) A6 W £ 3 A5 43 53] o A - ) 1T (0 ~ 40
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Tab.1 Soil properties of Stipa baicalensis grassland under different grazing intensities

TR +JZ (em) TS K (%) THEA T (g em™) FH 5 F 3845 (emol - kg™')
L2 0~10 20.86+0.19 b 1.22+0.02 f 18.46+2.06 a
10 ~20 21.10%1. 14 ab 1. 26+0. 05 ef 15.55%1.41 b
20 ~30 22.81+1.55 a 1.41+0.07 ¢ 11. 440. 85 de
30 ~40 21.921.03 ab 1.58+0.04 a 11.781.53 de
LRl 0~10 16.91+1. 45 cd 1.26+0.01 e 15.42+1.09 b
10 ~20 15.29+1.65 d 1.3320.01 d 13.750. 51 be
20 ~30 17.13£0. 06 ¢ 1.3020. 001 d 13.81£0. 43 be
30 ~40 18.33£0.46 ¢ 1.3720.04 d 12.70£0. 10 cd
G0 0~10 12.93+0.50 e 1.33+0.01 d 10.28+1.12 ¢
10 ~20 12.77+0.06 e 1.40+0.02 ¢ 6.75+0.63 f
20 ~30 12.30+0.43 e 1.4820. 03 he 6.4520.64 f
30 ~40 12. 44+0. 56 e 1.51+0.03 ab 6.62+0.35 f

TR BEREHLIN O ~40 em 45 )2 Rl—FHE RIS R 02 OR 25 57 .35 (P<0.05)
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Fig.1 Soil total organic carbon, total nitrogen and total phosphorus content of Stipa baicalensis grassland under grazing

gradients

HCHCRR BERE 3N 6] — LRI AR P RE R R 2252 .35 (P<0.05) . T IA|,

FRIE 0 ~40 em 150 43 A 23R e B s 0
R 5HAE 0 ~ 10 em RN B4 PR3 1 A8
EAR—E, 0~10 ecm 2P EBEHM RN AP &
o3 A AR AL R CHORR B AR L 3 P E AR =2 mm A
B <] mm AR A A XA [0 o 1 5 B (6
2),HE=2 mm R EY R b EAR R A
Boh EW TN 10.6% ~14.1% .5.6% ~
8.3% M 2.1% ~3.3% ; HiE<1 mm R R LY 57
i b SRR LIRS o R 4351058 80. 6% ~
85.8% 89.1% ~91.8% 94.3% ~95.2% .,
2.3 HEHARREMRREE M-S RN
A R

BEHAE=2 mm. ] mm<H&E<2 mm FAHRKE<

1 mmAR A A 19 3 B A R SRR AE AT XU

H FH5C Bivariate Correlation 4347 (38 3) 15 . BUHURR
T, DVUIMZR B 20 50 JEUR B % AR AR 2R 2E W) i T O
A5 AR B A PRI B A G TS
AN EUKE  PH R S B AR SRR ] .
BOBAMAT, B =2 mm RAT T mm < HiE<
2 mmARAY IR BT S A DA, B
<1 mm MRAEY) RS RIS A, H RN
FHG I B 7 ac e R AR OG TR T,
HAE=2 mm AR5 BB 7 50 8 B AHOC,
I mm< HAA<2 mm A EAE<] mm AR5 - HEHE
TR A A OC, SRR YR RS T IR FE AR
EAROG RN, SRR R AE Y T 5 0 A
5 Sk A0, 5 A B 1 Ag i
AR E A,
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Tab.2 Biomass distribution of vegetation root system with different diameters following grazing gradients

TR BE +)2 ARG (em)
(em) H£E=2 mm 1 mm< H&<2 mm HiE<l mm
Ll 0-~10 135.50£20. 93 a 42.94+10.37 a 918.46+29.94 ¢
10 ~20 10.07£0. 54 d 11.29+1.52 ¢ 281.63+19.24 d
20 ~30 5.82+0.31 d 5.660. 66 c 161.29+6.85 e
30 ~40 3.5920.67 d 3.4220.41 ¢ 85.21+5.85 ¢
Tk 0-~10 93.42+21.39 b 41.36+7.31 a 1302. 99+33. 46 a
10 ~20 9.0520.94 d 9.78+0.99 ¢ 284.06+6.78 d
20 ~30 2.93+0.59 d 3.040.36 c 112.37+6.12 f
30 ~40 1.500.32 d 2.1520.59 ¢ 65.58+3.71 h
A 0~10 33.0746.37 ¢ 26.78+8.57 b 1113.59+38.91 b
10 ~20 10.16£2.34 d 2.6720.35 ¢ 129.17£11.46 ef
20 ~30 5.3820.90 d 2.0220.20 ¢ 64.03+9. 38 hi
30 ~40 1.76+0. 66 d 1.74+0. 60 ¢ 30.28+7.07 i

HCRRS BEREHLN O ~ 40 om 45 122 7] — AR A7) P 1378 22 57 i3 (P<0. 05)

®3 FAEAMBERETHEHRSERRREVE (g m”) 5HEBELERIBEXNE

Tab.3 Coefficient between soil properties and the biomass of the vegetation roots of different levels with diameter under dif-

ferent grazing intensities

+ e AT bR B =2 mm 1 mm< H#£<2 mm H<1 mm
B LRk HL EEi i Y B LRk HIL

2R (g kg") 0.89** 0.91"* 0.84*" 0.86°* 0.92"* 0.78*" 0.97**  0.94*" 0.85""
L (g kg™) 0.76** 0.70**  0.83"" 0.75** 0.71"* 0.80"" 0.82** 0.68*" 0.88""
HIEAEWR (g - kg™") 0.93** 0.94** 0.95"" 0.90"* 0.96** 0.77** 0.98** 0.98"* 0.96""
FHESKE (%) -0.4 -0.09 0.61* -0.4 -0.03 0.56 " -0.45 -0.12 0.56*
THEAF (g em™) -0.58*  -0.91"* -0.92"" -0.59%  -0.94"* -0.77"" -0.68%* -0.94"* -0.92""
PHESF 28412 (cmol - kg™') 0.74** 0.65" 0.70 " * 0.68"* 0.79"* 0.90*" 0.83** 0.78** 0.91**

* , P<0.05; = =, P<0.01,

3 i i

DUBN IR 1 25 B Jhl 9 & AR AR 3R AR W) 1 o3 A
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Xof T AR MR 8 R B 5 AR =2 mm AR R A W i B
AR B T S BRAIG, B <] mm AR R YA
S P RCROR BE AR bk B ok R s O Bk, B
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A1 mm< HA<2 mm A LAY @m0 mEE
BEAK, T LA <1 mm A R A9 B AR ) 2 A R0 R e
BN S e X AT RSN Rl A ) AR HUE AR
B b 2RI AN [R] ) A= 2838 W 6 3R (Niu et al. ,2008)
BX, HUIEN, BB AR R AR
i (B9 45, 2008 ; B2 HE 45 2008 5 F K #2545, 2008 ) ,
FEAR SR —E MG DL T, 450 Hs 2 5% ) 2 e A

Yy R R Z2 R L R 0% 2H A 0 4 1) = 3 R
(2K %1988 s FRIGERISE 2007 ) . Bl A0 BE 1Y
Hem, DUIJR B 26 B 5 V5 AR ) W) Fh B RELAE R
My bR B R 2 PR T O 0 R AIG,
DUMJRE S 034 | i s &2 1 b A= o 3l 225 0k
A R H B AR Y S SSRGS e
PV IR ERFFNRIRE GRS A b T AR A D)
FHEIN, ORI DR R 53 A3 FEAE T 0O B
IVENES

TR RA S e AR A G, SN AR
JE B EAHSE (JEAERAE 2002 ; LR SE,2004 ), AH
IR 22 P M b AE B 6k R A R IR A R B A
SEME) XS - 87K o A3 o i W WSO R (208 4%
2002 ; 3% 54,2005 ) , [ B -3 AL Atk AP AR B
G313 b S LU R AR M)A A SRR B R A
FVEFFAR &, R M A AR 2R A K A (5 22 95
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