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Abstract: This study explored the effects of short-term rest grazing on plant community structure and biomass,
in order to provide a theoretical basis for decisions on the sustainable utilization of alpine meadow grassland.
The plant community structure and biomass at three study sites (continuously grazed [CG], rest grazing for a
growing season [ RGGS], and not grazed for one year [NG1Y]) in Haibei alpine meadow were sampled and an-
alyzed, in early September 2017. It was found that: 1) RGGS and NG1Y significantly increased plant commu-

nity height, ground cover and species richness compared to CG (P<C0. 01). These treatments also increased the

* :2019-07-08; :2019-11-18
A (XDA23060603,XDA2005010406),2018
(2018-S-2) . (2016-QNY-4) . (2016 YFC0501905,2016 YFC0501805)
‘ "B
(1988, , s . E-mail: xutianwei@nwipb. cas. cn

* Corresponding author. E-mail: sxxu@nwipb. cas. cn



2 ACTA PRATACULTURAE SINICA(2020) Vol. 29,No. 4

height of representative species such as Stipa aliena, Kobresia humilis, Gueldenstaedtia diversifolia and
Medicago archiducisnicolaii (P<Z0.01). 2) RGGS and NG1Y significantly increased litter fall and humus ac-
cumulation (P <C0. 01), significantly increased grass, legume and broad-leaved herb species biomass (P <C
0.01), and also significantly increased total aboveground biomass and high quality forage yield, compared to
CG (P<C0.01). 3) RGGS and NGI1Y significantly increased 0— 10 cm belowground biomass and total below-
ground biomass (0—30 cm) (P<C0.01). Therefore, short-term rest grazing can be used to benefit vegetation
community structure, improve high quality herbage yield and promote sustainable utilization of alpine meadow
in Haibei Autonomous Perfecture of Qinghai province.
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Table 1 Community height, ground cover and species richness in different grazing plots

1
Items Continuous grazing Growing season rest grazing One year non-grazing
Community height (cm) 2.94+0.19Cc 22.254+1.64Bb 37.63+1.40Aa
Ground cover (%) 89.2042. 04Bb 97.1341.67Aa 95.4142. 73Aa
Species richness (No. ) 21.05+3. 08Bb 27.80740. 84Aa 25.85+1.92Aa

(P<<0.01), (P<<0.05),
Note: Different capital letters in the same row mean significant differences at P<C0. 01 level, different small letters in the same row mean significant

differences at P<C0. 05 level, the same below.
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2
Table 2 Representative herbage heights in different grazing plots (cm)
1
Family Species Continuous grazing Growing season rest grazing  One year non-grazing
Grammineae S. aliena 4.3640.53Bb 37.2242.31Aa 33.3642.31Aa
Cyperaceae K. humilis 2.02-0. 23Bb 8.11£1.91Aa 10.32+0. 89Aa
Leguniminosae G. diversifolia 1.974+0. 20Bb 8.77+0.83Aa 8.53+0.73Aa
M. archiducisnicolai 2.1340.22Bb 10. 03£1.08Aa 11.23+1.38Aa
Rosaceae Potentilla fragarioides 1.43+0.11Cc 6.80+1.20Bb 11.07+1.65Aa
Compositae S. pulchra 2.8740.22Bb 7.80%1.64Aa 9.68+0.99Aa
Tarazxacum mongolicum 3.5040. 31Bb 11.72+1.87Aa 9.3241.28Aa
3
Table 3 Representative herbage cover in different grazing plots ( %)
1
Family Species Continuous grazing Growing season rest grazing One year non-grazing
Grammineae S. aliena 22.8042.71Bb 19.28+3.10Bb 33.6141.57Aa
Cyperaceae K. humilis 32.31%3.52Aa 24,0044, 30Aa 11.20+1. 98Bb
Leguniminosae G. diversifolia 7.40+1.41Cc 19.23+2.79Aa 13.29+1.19Bb
M. archiducisnicolai 8.61+0.44Bb 15.4042.56Aa 11. 40+ 1. 51ABab
Rosaceae P. fragarioides 8.40+2.23Aa 5.20=+0.97Bb 6.1941.52ABab
Compositae S. pulchra 20.42+6.44Aa 9.56+0.89Bb 7.2141.93Bb
T. mongolicum 3.00+0.45Aa 3.40£0.75Aa 2.2240.14Aa
2.2
2.2.1 1 > > ,
167.85%  746.96% .3 (P<<0.05)(C 4, 1 > >
, 91.49%  877.55%.3 (P<<0.01),
4
Table 4 Fall litter and humus mass in different grazing plots (g + m™?)
1
Items Continuous grazing Growing season rest grazing One year non-grazing
Fall litter 7.90+3. 44Bc 24.9845. 27Bb 66.9147.04Aa
Humus 3.437+0.68Cc 17.51+2. 20Bb 33.5344. 34Aa
Total 11.32+4.08Cc 42.4946. 89Bb 100. 44+8. 90Aa
2.2.2 > 1 > ¢ 5, 471. 69,
399.76 145.85gem *,3 (P<<0.05), ,
> 1 »3 (P<C0.05), 1 > >
, 1 (P<C0.05), 1
> > , 1 (P>0.05),

(P<<0.05),
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Table 5 Changes of aboveground biomass in different grazing plots (g + m™?)
1
Family Continuous grazing Growing season rest grazing One year non-grazing
Grammineae 52.66410. 73Bc 246, 45428, 34Aa 173.9549.97Ab
Leguniminosae 4. 8340. 49Bc 37.934+4.46Aa 19.79+5.55Bb
Cyperaceae 38.46+9.09Ab 60.57412.50Aab 74.12+2.94Aa
Broad-leaves 47.1048. 34Bb 126.75416. 17Aa 131.91+13.61Aa
Total biomass 145. 85410. 06Bc 471.69+28.61Aa 399.76+19.31Ab
2.2.3 ¢ 6), 1 , ,
3 (P<<0.0D), > 1 > ,
(P>0.05),
6
Table 6 Changes of high quality herbage yield in different grazing plots
1
Items Continuous grazing Growing season rest grazing One year non-grazing
High quality herbage yield (g + m~?) 95. 954 10. 54Cc 344.95+13. 68Aa 267. 85+ 13. 68Bb
High quality herbage percent (%) 65.4949.92a 73.4144. 54a 67.174+2.71a
2.2.4 (0~30 cm) 1 > > «C D, 1
(P>0.05), (P<<0.01),
(0~10 cm) (10~20 cm), 1 > >
, 1 (P<C0.05), 10~20 cm
1 > > , 1 10~20 cm (P
<0.05), 20~30 cm (P>>0.05),
7
Table 7 Changes of belowground biomass in different grazing plots (g + m™?)
1
Layer Continuous grazing Growing season rest grazing One year non-grazing
0~10 cm 1390. 87+79. 41Bb 2773.28+270. 18Aa 3363.44+231. 35Aa
10~20 cm 231.23%21.17Ab 263.84419.43Ab 301.554+32. 01Aa
20~30 cm 86.8349.06Aa 104. 76 15. 26 Aa 91.7245.63Aa
Total belowground biomass 1708. 934100. 61Bb 3141.88+264.82Aa 3756.71+£251.77Aa
8
Table 8 Changes of root-shoot ratio in different grazing plots
1
Items Continuous grazing Growing season rest grazing One year non-grazing

Root-shoot ratio 11.8140. 53Aa 6.86+0.97Bb 9.58=+1. 05ABab
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