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2 (A) (B)
Fig.2 Average height ( A) and total coverage ( B) of vegetation in grazing and fencing plot in Batang alpine meadow
(p<0.05) (p>0.05) o

Note: Different lowercase letters indicate significant differences between two treatments ( p <0.05) same lowercase let—

ters indicate no significant differences between two treatments ( p >0.05) the same below.

1
Tab.1 Community parameters and important values in grazing and fencing plots in Batang alpine meadow
Grazing Fencing
Main species
Height Coverage Biomass Important Height Coverage Biomass Important
/em /% /( g/m?) value /em /% /( g/m?) value

Leontopodium nanum 1.3+0.3¢ 8.0=x1.50 0.9%0.2¢ 6.0x0.5¢ 1.0+0.2¢ 1.0+0.3¢ 0.1£0.0a 0.5=%0.1b
Anemone cathayensis Kitag. - - - - 1.0+0.0  0.2+0.0a 0.0x0.0 0.2+0.0
Taraxacum mongolicum Hand. — Mazz. 0.5+0.0a 0.3+0.la 0.0%0.0¢ 0.6%0.1a 1.7£0.26b 0.7+0.3¢ 0.1x0.0a 0.5=0.0a
Thalictrum alpinum Linn. 1.0£0.0¢  0.7%0.1la 0.0+0.0a 1.1x0.1la 1.9%0.5¢ 1.3%0.2¢ 0.1%0.0a 0.7 0. 1a
Saussurea pulchra Lipsch. 0.8+0.1a 2.3%0.9¢ 0.1%0.0¢ 1.7%0.2a 2.0£0.16 1.6+0.5¢ 0.7+0.3¢ 1.3x0.1a
Halerpestes 3.0£0.0a¢  1.3+0.2¢ 0.3+0.1la 3.6+0.4¢ 2.0x0.00 0.7+0.16 0.0£0.06 0.5+0.0b

Ranunculus japonicus Thunb - - - - 2.0+0.0 0.6+0.2 0.0+0.0 0.4 0.1

Parnassia trinervis Drude - - - - 2.0+0.0 0.2+0.0 0.0+0.0 0.4 0.1
Potentilla nivea Linn. 0.8+0.1a 3.7+0.2¢ 0.8+0.2¢ 3.7+0.8¢ 2.4x0.3b 3.8+0.2¢ 0.6+0.2¢ 1.9+0.1b
Gueldenstaedtia verna 1.0+0.0c 1.3+0.6a 0.0+0.0a 1.4+0.3¢ 2.4+0.4b 4.8+0.96 0.4x0.16 2.1+0.3b

Viola philippica - - - - 2.8+0.5 2.0+0.4 0.3+0.1 1.2+0.1
Kobresia pygmaea 1.4+0.2a¢ 41.0x1.5a 7.4+0.4a 32.9+3.1la 3.0+0.30b 4.4x1.20 4.0x0.70 4.6+1.3b
Astragalus arbuscula Pall. 0.2+0.0a¢  0.3+0.1a 0.0%0.0a 0.3+0.0c 3.0+0.4b 2.0x0.3b 0.6x0.16 1.5+0.2b
Carex doniana Spreng. - - - - 3.0+0.1 0.2+0.0 0.1x0.0 0.5+0.0
Scrophulariaceae 1.0+£0.00a 7.7+1.9a 1.4+0.4a 6.7+0.9¢ 3.2+0.2b 8.4+0.9¢a 2.9x0.80 5.1+0.4a
Kobresia 1.3+£0.2¢ 2.7+0.2¢ 0.6+0.1a 3.5+0.4a 3.3+0.60 4.4+0.80 2.5+0.3b 3.6=x0.2a
Ajania tenuifolia ( Jacq.) Tzvel. 2.5+0.2¢ 1.0%£0.2¢ 0.1+0.0a 2.6+0.2¢ 3.8+0.4b 2.0+0.7a 0.2+0.la 1.3+0.1b
Lagotis humilis Tsoong et Yang 2.0+£0.0¢ 0.3+0.1a 0.0%0.0a 1.8+0.1l¢ 5.5+0.96 1.2+0.36 2.0x0.3b 2.6=x0.2b
Aster tataricus Linn. f. 3.0£0.0¢ 3.3%l.1a 1.3+£0.7a¢ 6.4+0.5¢ 7.0+£1.96 5.6x1.la 3.2+0.8¢ 5.0x0.3a

Gentiana straminea Maxim. - - - - 7.0+1.8 2.4£0.9 0.3+0.0 2.0£0.1
Anaphalis lactea Maxim. 2.0£0.0¢ 0.7+0.4a 0.2+0.1la 2.3+0.la 9.0£0.96 6.2+1.3b 3.7+0.2b 5.9+0.4b
Elymus nutans Griseb. - - - - 1.0+0.5 0.6+0.1 0.7 +0.0 2.3+0.3
Thermopsis lanceolala R. Br. 3.0£0.7¢  2.0+0.8¢ 0.6+0.2¢ 4.5+0.3a¢ 11. £3.6b 19.0x1.80 6.3+1.3b 11.9+2.0b
Poa annua Linn. 2.0£0.0a  1.7+0.3¢  0.1£0.0c 2.6+0.2¢ 12.2+1.2b 14.8%3.3b 5.2x1.7b 10.0x1.6b
Ligularia sibirica ( Linn.) Cass. 7.0+0.0a  3.3+0.8¢ 1.0£0.3¢ 9.2+0.5¢ 12.8x1.06 6.2x1.16b 50x1.6b 7.3x0.4b
Stipa purpurea Griseb. 2.0£0.0a 1.7+0.8¢ 0.4x0.2¢ 3.1+0.2¢ 13.8+0.3b 10.8+2.4b 4.8+2.4b 8.7=x1.1b
Aconitum pendulum Busch - - - - 14.0+0.0  0.8+0.1 0.3+0.0 2.5+0.3
Scirpus distigmaticus ( Kukenth. ) 2.0£0.1a  0.2+0.0a 0.0+0.0a 1.7+0.la 15.0+0.6b 0.4+0.la 0.1x0.0c 2.4=+0.4b
Koeleria litwinowii Domin 2.0+0.0¢ 1.3+0.5¢ 0.5+0.3¢ 3.2+0.3¢ 25.0+0.00 0.4+0.16 0.2+0.06 3.9=x0.3a

Oplopanax elatus Nakai - - - - 33.0+2.9 2.8+0.1 2.8+0.5 7.7+0.5

Potentillasaundersiana 1.0+0.0 0.3+0.2 0.0+0.0 1.0£0.1 - - -
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2 N
Tab.2  Soil bulk density ( SD) soil organic carbon density ( SOCD) and soil water—retention characteristics in grazing

and fencing plots in Batang alpine meadow

Depths/cm Plot  SD/( g/em®) SOCD/( kg * m?) Saturated water content /mm capillary water content /mm  Field water content /mm
1.0£0.0a 3.40 £0.7a 58.0 +2.3ab 56.6 +1.3b 54.0+1.2b
0-10 0.9 +0.0a 5.28 £0.8a 59.9 £3.4bc 58.7 £3.6b 56.0 £2.3b
10 -0 1.2£0.1b 4.53£1.9a 51.5+2.9a 46.9 £4.3a 42.7+3.9a
1.1+0.1a 5.59 £0.3a 56.3 £2.4ab 56.0 £2.3b 51.9 £3.5b
20 -40 1.6 +0.0c 14.29 £3.6b 66.7 +2.3c 62.00 +1.5b 53.6+2.7b
1.5+0.1¢ 14.93 +0.8b 78.4 +2.4d 75.84 £1.6¢ 64.4 +3.6¢
1.9.4.8.11. 8 mm; o
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Effects of Fencing Measurement on Vegetation Community Structure
and Soil Water-holding Capacity in Batang Alpine Meadow

YANG yongsheng' LI honggin' ZHANG 1i* ZHU jingbin' > HE huidan' > WEI yaxi' * LI yingnian'*
( 1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810001 China;
2. Ecological environment monitoring center of environmental protection bureau of Qinghai Xining 810001 China;
3. University of Chinese Academy of Sciences Beijing 100049 China;
4. Key Laboratory of Adaptation and Evolution of Plateau Biota China Academy of Sciences Xining 810001 China)

Abstract: This is to explore the effects of fencing cultivation on plant community succession and soil water-conser—
vation capacity in alpine meadow in Tibetan plateau. Grazing and fencing plots in Batang alpine meadow was chose
in this research and it analyzed the effects of fencing on plant community structure and soil water—retention capacity
by methods of field monitoring and laboratory experiment. The results showed that: 1) Fencing measurement signif—
icantly enhanced the total coverage and average height of plant community ( p <0.05) increased the species rich—
ness evenness and complexity of plant community and the fine herbage like Gramineae and Leguminosae plants in
vegetation community was significantly increased the proportion of Compositae Cyperaceae plant and poisonous
weed was decreased in some degree. 2) Fencing measurement enriched the vertical structure of vegetation commu~—
nity the vertical structure of degraded pastures increased from one layer to three layers. 3) Fencing measurement
decreased the soil bulk density of 0 ~40 c¢m layer in alpine meadow and the difference in 10 ~20 em layer was
most significant ( p <0.05) . 4) Although the difference didn’ t reached significant level ( p >0.05) soil organic
carbon content of 0 ~40 cm in fencing plot was higher than that of grazing plot. 5) Fencing measurement obviously
improved the soil water—retention capacity the soil saturated water content capillary water content and field water
content of 0 ~10 10 ~20 and 20 ~40 cm in fencing plot was higher than that of grazing plot. The increasing rate
of soil water—etention capacity the soil saturated water content capillary water content and field water content of 0
~40 cm in fencing plot was 1.4 1.9 1.7 mm/a respectively. Fencing measurement is benefit to the restoration
of ecological environment in degraded pastures and it” s an effective measurement to contain and improve the deg—

radation of alpine grassland.

Key words: fencing measurement; species richness; soil bulk density; saturated water content



