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Influence of grazing on biomass growth ratio and compensatory effect of

different plant groups in Kobresia parva meadow
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Shihai' WANG Liuying' SHENG Li'

1 Qinghai Academy of Animal and Veterinary Sciences Xining 810016 China
2 Northwest Plateau Institute of Biology Chinese Academy of Sciences Xining 810001 China

YANG

Abstract: Alpine meadow is a major vegetation community on the Qinghai-Tibetan Plateau China. Kobresia parva alpine

meadow is regarded as one of the forage bases for yak production because of its high content of proteins

fats and

carbohydrates. However the alpine meadow vegetation degraded as overstocking. Therefore it is important to study the

effects of yak-grazing on Kobresia parva alpine meadow community. In this study above—and below-ground biomass and

their allocation absolute growth ration and influence of grazing intensity on compensatory effect of different plant groups

were investigated based on yaks grazing trial for 2 years in Kobresia parva meadow. Our results showed that total above—
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ground biomass followed a decreasing trend with the increase of grazing intensity. And the total above-ground biomass
showed a significant differences in the warm-season grazing pasture ( P<0.01) but not in the cold-season grazing pasture
( P>0.05) among grazing intensity. With the increased grazing intensity the below-ground biomass for different soil depth
appeared significantly decreasing trend in both the warm—and the cold-season grazing pastures and there was significant
difference for below-ground biomass of each soil depth in the warm-season grazing pasture ( P<0.05) but not in the cold-
season grazing pasture ( P>0.05) among different grazing intensities. Moreover the rate of below—ground biomass to above—
ground biomass decreased along the increasing of grazing intensity in the cold-season grazing pasture but the rate of
below-ground biomass to above-ground biomass in the control plot was less than that in the light and moderate grazing plots

and it was higher than that in the heavy grazing plot in the warm-season grazing pasture. Additionally the over—
compensatory growth was existed in the different plant groups for each grazing intensity in the warm-season grazing pasture.

Meanwhile the over-compensatory growth of Cyperaceae and Gramineae plant groups appeared in August but it appeared
in June and July for forbs plant group. Moreover the compensatory effect of Gramineae plant groups was higher than that of
Cyperaceae plant group and forbs plant group. The compensatory effects were more significant in the light and moderate
grazing intensities. Theover-compensatory growth also appeared for different plant groups in the cold-season grazing pasture

but the compensatory effect was non-significant. So our results suggested that the modest grazing ( the light and moderate
grazing) would be beneficial to bring over-compensatory growth in the warm-season grazing pastures and the heavy grazing

would bring potentially disadvantage for vegetation stabilization in studied Kobresia parva meadow.

Key Words: grazing intensity; yak; biomass; growth ratio; compensatory growth
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Table 1 Design of grazing trial
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Grazing treatments No. of trial yaks
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Table 2 Distribution of above—and below-ground biomass

Grazing treatment

Two season pasture

Control Light grazing Moderate grazing Heaving grazing
Warm-season pasture 19.82a 26.11a 21.18a 18.25a
Cold-season pasture 17.06b 15.48b 14.94b 13.89b
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Table 3 Annual changes of growth ratio for different plant group aboveground biomass
Warm-season pasture Cold-season pasture
i : Ligh Moder:
Control ng‘hl Mode‘rdte Heavy grazing Control 1g' ! 0 e.rdtc Heavy grazing
grazing grazing grazing grazing
1 1.4125 1.2850 1.0925 0.9300 0.9500 1.0300 0.8900 0. 8800
The 1st year 0.3125 0.4375 1.0450 0.2400 0.6475 0.5675 0.5525 0.3825
1.8050 2.7475 2.2050 2.2075 0.7250 0.6275 0.5875 0.6575
1.4150 1. 9600 1.7750 1.8175 0.6350 0.8150 1. 1475 0.7500
2 3.0725 1.8675 1. 8250 1.2200 1.6725 1. 8000 1.9475 1.0400
The 2nd year 1.7225 1.0025 0.7125 0.8150 1. 6000 1.5325 0.8675 0.9825
1.6675 2.0600 1.9725 1.7525 1.6150 1.9600 1.2275 1.2800
0.4275 0.5850 0.2925 0.2600 0.6550 0.7225 0.8825 0.3000
3.1

http: 1/ /mww; ecalpgica. en



2647

9
23-24
25-27
18 28
29-31
. (
) Eddy 2 3 o 3

0—30 cm 2000 g/m’( ) 0—10 em

2500—4500 g/m*( ) 0—30 cm  2800—5100 g/m’. Eddy > 0—10 cm
0—30 cm 50% —60% ’ 64% —75% 88% —N% .

; 1999 1998 ?
B 20—30 cm
10—20 cm ’ . 2
36
3.2
( )
37
3842
18-19 43
39 44
8 43 . Dyer 45
46-47
R Trlica ® o
28 48 39
37

http: 1/ /mww; ecalpgica. en



2648 32

49

39 45

10 44

2 8 12 14 32 37-39 4849

8
6 7
, . C -~ )
References:

1 McKenzie F R. Influence of grazing frequency and intensity on tiller appearance and death rates of Lolium perenne L. under subtropical conditions.
Australian Journal of Agricultural Research 1997 48(3): 337-342.

2 van der Maarel E Titlyanova A. Above-ground and below—ground biomass relations in steppes under different grazing conditions. Oikos 1989 56
(3): 364-370.

3 Wang Y F Wang S P. Influence of different stocking rates on belowground biomass in Inner Mongolia steppe. Acta Agrestia Sinica 1999 7(3) :
198-202.

4 Duan MJ GaoQZ WanYF LiYE GuoY Q DanjJiu LB LuoSang]J C. Effect of grazing on community characteristics and species diversity
of Stipa purpurea alpine grassland in Northern Tibet. Acta Ecologica Sinica 2010 30( 14) : 3892-3900.

5 Wang MJ Han G D Cui G W Zhao M L. Effects of grazing intensity on the biodiversity and productivity of meadow steppe. Chinese Journal of
Ecology 2010 29(5): 862-868.

6 Belsky A J. Does herbivory benefit plants? A review of the evidence. The American Naturalist 1996 127(6) : 870-892.

7 Strauss S'Y Agrawal A A. The ecology and evolution of plant tolerance to herbivory. Trends in Ecology and Evolution 1999 14(5): 179-185.

8 Holechek J L. Livestock grazing impacts on public lands: a viewpoint. Journal of Range Management 1981 34(3): 251-254.

9 McNaughton S J. Compensatory plant growth as a response to herbivory. Oikos 1983 40(3): 329-336.

10 Trlica M J Rittenhouse L R. Grazing and plant performance. Ecological Applications 1993 3(1) : 21-23.

11 McNaughton S J. Grazing as an optimization process. grass-ungulate relationships in the Serengeti. The American Naturalist 1979 113(5):
691-703.

12 Hart R H Balla E F. Forage production and removal from western and crested wheat grasses under grazing. Journal of Range Management 1982
35(3) : 362-366.

13 Paige KN Whitham T G. Overcompensation in response to mammalian herbivory: the advantage of being eaten. The American Naturalist 1987
129(3) : 407-416.

14 Dyer M1 Bokhari U G. Plant-animal interactions: studies of the effects of grasshopper grazing on blue grama grass. Ecology 1976 57(4):
762-772.

15 Owen D F Wiegert R G. Mutualism between grasses and grazers: an evolutionary hypothesis. Oikos 1981 36(3): 376-378.

16 MaHB YuZ]J. Review on the research of plant compensation effect for grazing grassland. Journal of Agricultural Sciences 2006 27(1):
63-67.

17 Wang W] ZangYM LiYN XiB GuoH ZhuZ H. Effects of grazing disturbance pattern and nutrient availability on biomass allocation and
compensatory growth in Kobresia humilis. Acta Ecologica Sinica 2009 29(5): 2186-2194.

18 Peng Q Wang N Zhang J J. Relationship between the pasture plants and grazing. Journal of Ningxia Agricultural College 2004 25(4): 76-79

96-96.

http: 1/ /mww; ecalpgica. en



2649

20

21

22
23

24

25
26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Belsky A J Carson W P Jensen C L Fox G A. Overcompensation by plants: herbivore optimization or red herring? Evolutionary Ecology 1993
7(1): 109-121.

Hart R H. Plant biodiversity on shortgrass steppe after 55 years of zero light moderate or heavy cattle grazing. Plant Ecology 2000 155(1):
111-118.

Humphrey ] W Patterson G S. Effects of late summer cattle grazing on the diversity of riparian pasture vegetation in an upland conifer forest.
Journal of Applied Ecology 2000 37(6): 986-996.

Sinclair A R E. The resource limitation of trophic levels in tropical grassland ecosystems. Journal of Animal Ecology 1975 44(2): 497-520.
XuZ X BaTuCL WeiZ]J Duan C Q Zhao G ZhaoHe S T. Relationship between herbage regrowth and dynamics of carbohydrate storage.
Acta Prataculturae Sinica 1993 2(4): 13-18.

Xu Z X Bai Y F. The Study on changing patterns of carbohydrate reserves in Inner Mongolia steppe rangeland. Acta Prataculturae Sinica 1994 3
(4): 27-31.

Veiga ] Da B. Effect of grazing management upon a dwarf elephant grass pasture. Science and Engineering 1984 45(6) : 1642-1643.
Christtiansen S O Srejcor T. Grazing effects on shoot and root dynamics and above—and below-ground non-structural carbohydrate in Caucasian
bluestem. Grass and Forage Science 1988 43(2): 111-119.

Liu W Zhou L. Wang X. Responses of plant and rodents to different grazing intensity. Acta Ecologica Sinica 1999 19(3): 376-382.

Li Y H Wang S P. Response of plant and plant community to different stocking rates. Grassland of China 1999 (3): 11-19.

Hart R H Clapp S Test P S. Grazing strategies stocking rates and frequency and intensity of grazing on western wheatgrass and blue grama.
Journal of Range Management 1993 46 (2): 122-126.

Kenneth C O Brethour ] R Launchbaugh J L. Shortbrass range vegetation and steer growth response to intensive-early stocking. Journal of Range
Management 1993 6(2): 127-131.

Mathews ] N A. The benefits of overcompensation and herbivory: the difference between coping with herbivores and liking them. The American
Naturalist 1994 144(3) : 528-533.

Dong QM LiQY MaYS Shil]]. Effects of yak stocking rates on aboveground and belowground biomass on Kobresia parva alpine meadows.
Journal of Sichuan Grassland 2004 (2): 20-27.

McNaughton S J. Ecology of a grazing ecosystem: the Serengeti. Ecological Monographs 1985 55(3) : 259-294.

Hunt R Nicholls R O. Stress and the coarse control of growth and root-shoot partitioning in herbaceous plants. Oikos 1986 47(2): 149-158.
Andren O Paustian K. Barley straw decomposition in the field: a comparison of models. Ecology 1987 68(5): 1190-1200.

Wang QJ Zhou L. Wang F G. Effect analysis of stocking intensity on the structure and function of plant community in winter-spring grassland //
Haibei Research Station of Alpine meadow Ecosystem the Chinese Academy of Sciences Alpine Meadow Ecosystem eds. Alpine Meadow
Ecosystem. Beijing. Science Press 1995 4: 353-264.

LiuY Wang DL Han SJ Wang X. Effect of grazing intensity on the regrowth capability in Leymus chinensis grassland. Acta Prataculturae
Sinica 2004 13(6): 39-44.

Wang SP Wang Y F. Study on over-compensation growth of Cleistogenes squarrosa population in inner Mongolia steppe. Acta Botanica Sinica
2001 43 (4): 413-418.

Han GD LiB WeiZ] Yang] Li X Li H. Plant compensatory growth in the grazing system of Stipa breviflora desert steppe | Plant net
productivity. Acta Agrestia Sinica 1999 (1) : 1-7.

Liu Y Wang D L Wang X Ba L Sun W. The effect of grazing intensity on vegetation characteristics in Leymus chinensis grassland. Acta
Prataculturae Sinica 2002 11(2): 22-28.

LiJH LiZQ Ren]Z. The effects of grazing on grassland plants. Acta Prataculturae Sinica 2002 11(1): 4-11.

Vickery P J. Grazing and net primary production of a temperate grassland. Journal of Applied Ecology 1992 9(1): 307-314.

Noy-Meir I. Compensating growth of grazed plants and its relevance to the use of rangelands. Ecological Applications 1993 3(1): 32-34.

Li W J. The evaluation of the research on the grazing optimization hypothesis. Grassland of China 1999 (4): 61-65.

Dyer M1 Tumer C L Seastedt T R. Herbivory and its consequences. Ecological Applications 1993 3(1): 10-16.

Zhang R Du G Z. Redundance and compensation of grazed grassland communities. Acta Pratacultural Science 1998 7(4): 13-19.

Rong Y P Han J G. Plant compensatory growth in the grazing system of cultivated pasture of the Agro-Pastoral transitional zone. Acta Agrestia
Sinica 2005 13( Supplement) : 62-66.

Wang SP Wang Y F Li Y H Chen Z Z. The influence of different stocking rates on herbage regrowth and aboveground net primary production.
Acta Agrestia Sinica 1998 6(4) : 276-281.

Zhang RH AnS7Z YangHK LiH LiJB. Effect of simulate grazing intensity on regrowth capability of Stipa capillata. Pratacultural Science

http: 1/ /mww; ecalpgica. en



2650

32

50

16
17

18

24
27
28
32
36

37
38
39

40
41
44
46
47
48
49

2008 25(4): 141-144.

Turner C L Seastedt T R Dyer M I. Maximization of aboveground grassland production: the role of defoliation frequency intensity and history.

Ecological Applications 1993 3( 1) : 175-186.

2010 30( 14) : 3892-3900.

2009 29(5): 2186-2194.

13-18.

1995 (4): 353-364.

1999 7(3): 198-202.

2010 29(5) : 862-868.

2006 27(1): 63-67.

( Kobresia humilis)

2004 25(4): 7619 96-96.

1993 2(4):

1994 3(4): 27-31.
1999 19(3): 378-382.

1999 (3): 11-19.

7

2004 (2): 20-27.

2004 13(6): 39-44.

2001 43(4): 413-418.

2002 11(1): 4-11.

1999 (4): 61-65.

1998 7(4): 13-19.

http: 1/ /mww; ecalpgica. en

—1. . 1999

2002 11(2): 22-28.

2005 23( ) : 62-66.
1998 6(4): 276-281.
2008 25(4): 141-144.



