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Fig. 1 Location of the study area and photos of grassland plants
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Fig.2  Geographical profile of the study area and the distribution of plant community types
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Tab.1 Measurement indexes and methods of soil nutrient

element tests in the study area
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Tab.2 Results of soil nutrient element content test in four plant communities in the study area
# A fi il it 2 LA LR
] oH i 751%55_1 %t‘fﬁ_l %ﬂ_l %?’f?—] Vﬁﬁ@ﬂ_l J_)d'ltEF_] L)&@%_l
/(g kg™ ) /(g-kg™) /(g-kg™) /(g-kg) /(mg-kg™) /(mg-kg™) /(mg-kg )
IR - E 7.71+£0.14  59.48 £5.01 22.51+£1.09 3.93+0.27 1.91+0.11 185.17 +42.49 147.33 £72.44 4.32+1.00
BT R BLE
Tm'aj;" Fﬁﬁ 7.38 £0.26 78.51 £20.96 22.50 £1.86 4.75+0.84 1.96+0.23 275.50 £82.26 229.83 +24.85 7.77 +2.54
X — P
AN + B 7.41£0.16 100.18 £15.17 22.54 £4.29 6.96 +0.33 1.62 +0.37 447.50 £222.74 154.00 £90.51 8.05 £2.76
B 7.60 £0.08 178.13 +80.84 18.77 £5.54 10.53 £2.17 2.26 +0.19 435.50 £91.22 174.50 +7.78 6.80 +0.71
x3 MRAR4MAFDEDHENR -TEGGNTEEREER
Tab.3 Results of shear strength test of root-soil composite system of four different plant communities in the study area
o KBS 4 L - 35 4 FHE KA MR~ b 52 AT 5 50k 4 b
B ; :
/m /m /(g+em™) /% FIFER ) e {H/kPa FINESEM o H/(°)
o Ll R - R 0~194.5 3617 ~3607 1.18 +0.07 13.00 £0.99 21.70 £11.41 25.36 £2.33
s BV L
L A ’fﬂz 194.5~519.3 3607 ~3604  0.95+0.14  16.23 £1.65 27.49 £19. 18 24.66 £3.54
T Tl B 1
A+ s 519.3 ~619.3 3604 ~ 3601 1.02 £0.18 24.62 £16.38 34.87 £13.40 24.42 £4.18
TR T 619.3 ~699.9 3601 ~ 3600 1.09 £0.12  128.25 +37.13 17.81 +£14.21 21.48 £4.48
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Distribution of soil nutrient elements at different depths below the ground in the study area
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Tab.4  Statistical results of root content in root — soil composite system of four plant community types in the study area

T AT S 2 TR RE A TH/g WATEAM - RE A KT % S AR AR/ mm

R LI B — R 121 =51 4.20 £3.63 2.25£1.98 0.30 0. 12
L - AR - R 343 £227 5.56 £4.11 2.70 £2.43 0.40 £0.15
T P B+ G 368 +245 15.10 +9.62 15.24 +8.36 0.47 £0. 10

35 5 170 99 8.92+3.78 7.30 £3.77 0.46 0. 14
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Relationship Between Shear Strength of Root-Soil Composite Systems
of Alpine Grassland and Distribution of Soil Nutrient Elements in the

Source Region of the Yellow River, China

LIU Changyi', HU Xiasong'*** , LI Xilai"”, SHEN Ziyan'

(la. Geological Engineering Department, 1b. Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China;
2. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,

Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008, China)

Abstract. Plant type and soil nutrient content change regularly with the succession of plant community and affect
the shear strength of plant root-soil composite system. Alpine grassland in the source region of the Yellow River was
selected as the study area in this research, direct shear tests of root-soil composite systems and soil nutrient content
tests were conducted, and the relationship between shear strength of root-soil composite system and soil nutrient
elements was analyzed. The result showed that the grassland was evolved into four types of plant communities on the
slope profile, which were: Kobresia pygmaea C. B. Clarke - Kobresia humilis Serg community, Kobresia pygmaea C.
B. Clarke - Stipa aliena Keng - Elymus nutans Griseb. community, Carex moocrofiii Falc. ex Boott + Kobresia
tibetica Maximowicz community and Kobresia tibetica Maximowicz community. The distribution of soil nutrient
content showed a increasing characteristic from higher altitude to lower altitude in the slope. The content of soil
organic matter was 59.48 g - kg ™' at the top and 178.13 g+ kg ' at the bottom, increasing by 117.65 g - kg™ '.
The cohesion force of root-soil composite systems also showed a gradual increasing trend with the decreasing of

altitude. Namely, the cohesion force was 21.70 kPa at the top position, and reached maximum of 34. 87 kPa at the



53 TR X JE BN — L R A R PO R S B SR TR A E R 359

first grade terrace. Further research indicated that there was a correlation between the shear strength of root-soil
composite systems and the soil nutrient element contents, namely, the plant roots developed well on the place where
the nutrient were relatively high, so that the shear strength of the root-soil composite system was relatively large.
The results of this research are of great theoretical value in scientifically preventing and controlling water and soil

loss and shallow landslides in alpine grassland of the source region of the Yellow River.

Key words: the source region of the Yellow River; alpine grassland; shear strength; nutrient element; water and

soil loss



