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Effects of four different grazing exclusion conditions on the
mechanical characteristics of grassland root-soil composite

system in the source region of the Yellow River
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Xing Guangyan', He Weipeng', Yue Lei', Lii Weitao'
(1.School of Geological Engineering . Qinghai University, Xining 810016, China ;
2.Academy of Agricultural and Forestry Sciences s Qinghai University, Xining 810016, China)

Abstract: [Objective] The aims of this study are to explore the impact of the ban on grazing in the high-
altitude and cold environment of the Yellow River source region on the mechanical strength of the root-soil
composite system in native grasslands and degraded grasslands, to clarify the role of the ban on vegetation
restoration, and to provide theoretical reference for the restoration of grasslands in the Yellow River source
region and geological disaster prevention and control. [ Methods | The grassland in Henan County of the
Yellow River source region was selected as the research object under four conditions of no grazing, 1-year, 4-year

and 10-year of grazing prohibition period. The correlation between root diameter, soil density, soil moisture
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content, root content and root-soil composite system cohesion of grassland plants in different grazing
prohibition periods was discussed. [ Results] (1) There was a significant negative correlation between
cohesion and water content of root-soil composite system (p <C0.05). There was a significant positive
correlation between root diameter and cohesion of root-soil composite system (R =0.68, p<(0.01). There
was a significant positive correlation between root number and cohesion of root-soil composite system (R =
0.85, p<<0.01). There was a positive correlation between soil density and cohesion ¢ value of root-soil
composite system during l-year grazing exclusion period (R =0.56, p<C0.05). (2) With the increase of
grazing prohibition years, the average cohesion ¢ value of native and degraded grassland soil increased, and
the cohesion ¢ value of native grassland in 10-year grazing prohibition period increased by 6.39% compared
with the average cohesion of native grassland without grazing prohibition. The cohesion ¢ value of degraded
grassland during the 10-year grazing exclusion period increased by 8.16 % compared with the average cohesion
of non-grazing. [ Conclusion] The implementation of grazing prohibition to improve the cohesion of grassland
root-soil composite system in the source region of the Yellow River is conducive to the prevention and control
of grassland degradation and soil erosion in the source region of the Yellow River.

Keywords: the source region of the Yellow River; root-soil composite system; grazing ban period; native

grassland; degraded grassland; shear strength index
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Fig. 1 Quadrat measurement process of primary

and degraded grassland under four different
grazing prohibition years in the study area
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Table 1 Statistical results of plant growth of native grassland and degraded grassland under

four different grazing prohibition conditions in the study area
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Table 2 Statistical results of root content of root-soil composite

system in primary and degraded grassland under four

different grazing prohibition conditions in the study area
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Table 3  Statistical results of root diameter of root-soil
composite system in primary and degraded grassland under

four different grazing prohibition conditions in the study area

P TR/ mm BRRE %
JA R R JA R Rk

AEM 0.32420.01bc 0.1940.02d 3 11

L a8l 0.304£0.01c  0.2840.04a 3 14

4 a 28 0.3320.01ab 0.2440.01c¢ 3 4

10 a 25408 0.274:0.02d  0.25+0.02b 7 8

3.2 TR MRS

3.2.1 XHRFEASAE R AN 4 FOR[E L
WO BR 2 F T, J5 AR Bl 5 3R b R M AR T 2 AR
FER IS 25 R . A R v A, X R A R RO
JIE S AR N S R O A R Ak R A AT B %
T2 0 B S R R N R B, PR A Z A ) &
B HE T, MR-+ 2 A W% EA LS &R0
KREBY AWM R WA BRAR T 1% B, B %%
ESEREZREAMCKER, A HE 4 TTH,
DX PN DA R A G ST 357 % R AR Ak b s /)N e
H93.26% . BEAL . H1EE 4 3F AT, BE 25 2 AR R Y 4
T A R b AR A R - A B Y AR S AR B AR R
JER 2, B A R b 5 AR Ak B A S R A X
BN R EE R — o R R T AR O TR R A A
TR R AN

3.2.2 ARGk E LS5 AKX 4 PR R AR
BT Ak B b 5 AR Al AT 2 kR R
S50, FIZER T B XN R HOAE R i, DA
LSRR A R R N & S N =R N DR e

oo WEAh, HE— 2B AR B XA B A O 1 a ZRHON £
PRS2 85 KRR R R R 40,3126 510 a AS AR I A /e
Mo AR 2 S K AR /Ny 24,1600 0 AR ML, X R
B 1 a EHOY R 2 F KRR O 23,2106
RERPOR AL FE M AR5 F KR /Ny 19,010, 1
DAL S5 5B DX I A M b AP 1 35 K R B 3R
TR AR, A R 32,1906, teAh E gt — 2P
Sr AT 5 AR B A AR AR FR A 3 n J A S R A
L A K AR AR S AR OB AR R B SR N B
Ji A R AR S K AR AR S R BB AL R % R
R W A e R S R AR R M A S AR R
TE— R T B B 1 A8 OR] D A Bt R 5 K R
M i JEE A A

R4 ARRAMARERERFEEREMS

BUEMTEZTELBRER
Table 4 Test results of soil density of primary grassland
and degraded grassland in four different grazing

prohibition years in the study area
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Table 5 Test results of soil moisture content of primary

and degraded grassland under four different

grazing prohibition years in the study area %
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Table 6 Cohesion test results of root-soil composite system
of primary and degraded grassland under four different

grazing prohibition conditions in the study area
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Table 7 Results of internal friction angle test of root-soil
composite system between native grassland and
degraded grassland under 4 different grazing

conditions in the study area
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Fig. 2 Relationship curves between shear stress and shear displacement of root-soil composite system in

native and degraded grassland under four different grazing prohibition conditions in the study area
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Table 8 Analysis of influencing factors of root-soil composite
system cohesion of native grassland under four different

grazing prohibition conditions in the study area

AMARRR kR s R % R %R
KA —0.40" 0.42" 0.68" 0.85" "
LaZkyiy  —o0.59” 0.56" 0.47" 0.48"
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10 a 254 —0.36° 0.49" 0.34" 0.48"

W FRAE p<<0. 05 K P REME, " TR p<<0. 01 KP4 i &
LIPSH
x99 PHRR4MAREREFHTRUEN
R-TEEEFERAZMERIH
Table 9 Analysis of influencing factors of root-soil composite
system cohesion of degraded grassland under four

different grazing prohibition conditions in the study area
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Table 10  Analysis of factors influencing internal friction angle

FRAE p<<0.01 KTV 3

of root-soil composite system of native grassland under

four different grazing conditions in the study area
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Table 11  Analysis of influencing factors of internal friction
angle of root-soil composite system of degraded grassland

under four different grazing conditions in the study area
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