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Fig 1 The influence of grassland enclosure on soil

bulk density, total nitrogen content and

organic carbon content
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Table 1 The result of general linear models of soil bulk density, total nitrogen content, soil organic carbon, saturated
water content, capillary water content and field water content with enclosure durations and
soil depths, and saturated water content with soil bulk density and soil organic carbon
PR A5 = B -7 Hl ¥ior P
Dependent Factor df Sum of square Mean square P value
A THER 2 1. 39 0. 69 < 0. 001
HEER 1 0. 00 0. 00 0. 60
HEFRX LHERR 2 0. 02 0. 01 0. 35
5k 2% 84 0. 97 0. 01
TR THER 2 168. 66 84. 33 < 0. 001
HEAER 1 0. 00 0. 00 0. 97
HEFERX LEZEK 2 0. 72 0. 36 0. 82
5k 2% 84 149. 98 L 79
1A HLEk +HEEK 2 24814, 50 12407, 30 < 0. 001
HH R 1 61. 80 61. 80 0. 54
HEFER X LR 2 246, 90 123. 50 0. 48
¥ 2% 84 13952. 70 166. 10
T ARE K = TR R 2 1855, 81 927. 90 < 0. 001
HEAER 1 0 01 0 01 0. 98
HEEMRX LHEZ R 2 19. 75 9. 88 0 51
¥R 2% 84 1226, 92 14. 61
T AR K TR E 1 1732. 78 1732. 78 < 0. 001
EERiIR 1 979. 61 979. 61 < 0. 001
- A OCH HLK 1 8 20 8. 20 018
B % 86 381 91 4 44
EERKE THER 2 1710. 55 855. 27 < 0. 001
HEAFER 1 3. 31 3 31 0. 65
HEAFR X LR 2 4 29 215 0. 87
% 2% 84 1328, 68 15. 82
FH [R] 4 7K S TR K 2 1880. 31 940, 15 < 0. 001
HH R 1 0. 28 0. 28 0. 89
HEEMRX LHEZ K 2 372 L 86 0. 89
bipis g4 1321077 15, 74
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Fig 2 The influence of grassland enclosure on
saturated water content, capillary water content,

and field water content
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The Response of Soil Water Holding Capacity of
Alpine Meadow in Winter Pasture to Enclosure

LI Hong-qin' , WU Xia-lu', ZHANG Fa-wei* *, HE Hui-dan',
ZHU Jing-bin', LI Ying-nian’ ,CAO Guang-min®,ZHOU Hua-kun®'*

(1.College of Life Science ,Luoyang Normal University ,Luoyang 471934 ,China ;
2.Key Laboratory of Adaptation and Evolution of Plateau Biota , Northwest Institute of Plateau
Biology ,Chinese Academy of Sciences,Xining 810008,China ;3.Qinghai Provincial Key Laboratory of
Restoration Ecology in Cold Region , Northwest Institute of Plateau Biology ,Chinese Academy of
Sciences , Xining 810008,China ;4.College of Tourism , Resources and Environment ,

Zaozhuang University , Zaozhuang 277160,China)

Abstract: The alpine meadow in winter pasture in the eastern Qilian Mountains was selected as the re-
search subject to explore the effect of different enclosure durations (0: natural grazing, 7, 10, 11, 13, 16,
18, 21, and 23 years) on soil physicochemical characteristics and water holding capacity by using the sub-
stitution method of space for time. The results showed that soil physicochemical characteristics such as soil
bulk density, organic carbon content, and total nitrogen content had no significant response to enclosure,
in which the variation was less than 5%. And the relative variation of soil saturated water content, capil-
lary water content, and field water content was less than 0.5%. Furthermore, there were no significant
changes in soil physicochemical characteristics and soil water holding capacity with the increase of enclo-
sure duration, which was significantly affected by soil depth (P<C0.001). Moreover, the soil water holding
capacity was mainly from capillary water holding capacity (90.6%), which was concentrated in 0~20 cm
shallow soil layer, and was mainly controlled by soil bulk density (R*=0.87,P<C0.001). In summary, the
soil carbon fixation and water holding capacity of alpine meadow in this area might have reached the satura-
tion state, showing a high conservation to enclosure. These findings of the study can provide references for
the adaptive reginal management of alpine meadow in Qilian Mountains.

Key words: Alpine meadow; Soil water holding capacity; Soil carbon fixation; Enclosure durations; A-

daptive management
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