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Optimized Grazing Intensity of Yak in Alpine Kobresia parva Meadow

DON G Quanr-min'? ,ZHAO Xin-quan' ,MA Yushou’ ,\WAN G Qi-ji* ,SHI Jiarrjun’
(1 Northwest Plateau Institute of Biology ,the Chinese Academy of Science,Xining 810001 ,China;2 Qinghai Academy of Animal
and Veterinary Sciences,Xining 810016 ,China)

Abstract : The experiment about the grazing intensities of yak in alpine Kobresia parva meadow revealed
that (1) at different grazing intensities the aboveground biomasses extremely significantly differed from the
total aboveground biomassin different plant groups,the aboveground biomass percentage compositions of
Cyperaceae plants extremely sgnificantly differed ,and the aboveground biomass percentage of Gramineae
plants sgnificantly differed from those of forbs;furthermore ,the aboveground biomasses and their percent-
age compositions of Gramineae and Cyperaceae plants (except control plants) decreased as the grazing in-
tensities decreased and those of forbs appeared to be vary in an opposite manner ; (2) The quality forage
percentages and grassand quality indexes appeared negatively correlated with the grazing intensties and
the annual quality forage percentages appeared positively correlated with the annual weight gains of yak;
(8) The community-similarity coefficients decrease as the grazing intensities increased. It was thought by
means of the establishment of theindexesfor vegetation measurement that annual quality forage percentage
was the direct indicator for evaluating the grazing value of alpine Kobresia parva meadow and the varia
tionsin smilarity index and grasdand quality index did not have a remarkable relation to yak productivity ,
9 that they were only capable of indicating the relative variation of plant communities as a whole other
than being able to reflect the variation in the grazing value of grassand vegetations. The grazing intensity
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of yak was approximately 1.86 yaks per hectare,the maximum grazing intensity at which alpine Kobresia
parva meadow could keep sustainable production and suffer non degeneration.

Key words:grazing intendty ;plant groups;aboveground biomass;quality forage;grassand quality index
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Table 1 Desgn of the grazing experiment
( 7hm?)
Grazing treatments No. of y:flks) Plot area(hm’) (Yafiﬂ%gbg?tsgfa%z) Util)ifzaﬁ(iacr)gg;atio
Summer Winter Summer Winter (%)
Light grazing 4 4.50 5.19 0.89 0.77 30
Moderate grazing 4 2.75 3.09 1.45 1.29 50
Heavy grazing 4 1.92 2.21 2.08 1.81 70
Control 0 1.0 1.0 0 0 0
1.3 1.4
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Table2 ANOVA of the average aboveground biomasses and total aboveground biomasses of different plant groups
at different grazing intensties from June to September

Pant groups Anayssitems SS df F'?/al ue PT/aI ue Sgnificant test
Interval of treat 777.256 6 3 37.678 6 0.002 165 "
Sedges Interval of years 5.313 8 1 <1 0.848 3 ns
Interval of treat 15175.11 3 239.567 4 0.000 057 3 o
Grasses Interval of years 0.245 1 <1 0.992 487 ns
Interval of treat 3139.62 3 16.3820 0.010 35 ’
Forb weeds Interval of years 4.263 2 1 <1 0.933 614 ns
Interval of treat 11 273.32 3 48.190 2 0.001 347 tr
Total aboveground biomass Interval of years 0.540 8 1 <1 0.987 19 ns
o (P<0.01); * (P<0.05) ;ns (P>0.05). 4 6

Note: * * indicate extremely sgnificant difference( P<0.01) ; * indicates significant difference ( P<0.05) ;ns means no sgnificant differ-
ence (P>0.05). Table 4 and Table 6 were the same as Table 2.

3 6 9
Table 3 Changes of the average aboveground biomasses and the total aboveground biomasses of different plant groups
at different grazing intensitiesfrom June to September

Aboveground biomasses(g/ m?)

Pant groups Year

Control Light grazing Moderate grazing Heavy grazing

1998 69.44 £ 8.01Aa 64.28 +8.01Aa 53.20+4.96Ab 40.24 +3.10Bc

Sedges 1999 63.00 £6.12Aa 61.32 £5.06Aa 55.20+£5.95Ab 41.12+4.25Bc
1998 135.00+£9.97Aa 44,52 +4.06Bb 38.92+1.12Bc 21.20+1.08Cd

Grasses 1999 130.12 £ 8.98Aa 54.72 +5.13Bb 38.60 + 3.56Bc 14.80+2.13Cd
1998 49.60+4.37b 55.60 +5.15b 58.68 £5.67b 87.08 £5.49

Forb weeds 1999 40.52 +2.96b 47.60+5.07b 63.00 £ 6. 75b 105.68 £ 7.98a
1998 254.04 £15.24Aa 164.40 £ 10.58Bb 150.80 +11.23Bb 148.52 £ 12.01Bb
Total aboveground biomass 1999 233.64 +£10.32Aa 163.64 +13. 04Bb 156.80+ 12.65Bb 161.60 + 13. 14Bb

(P<0.01)

(P<0.05).

( 5)

Note: The different capital and normal letters as the sameitems stand for sgnificant difference at P<0.01 and P<0. 05 ,respectivdy. They

are the same as Table 5.

2.1.2
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Table4 ANOVA of the percentage compositions of the average aboveground biomasses of different plant groups
at different grazing intensitiesfrom June to September

F P
Plant groups Analysingitems SS df F vaue P value Sgnificant test
Interval of treat 230.763 5 3 82.804 4 0.002 205 n
Sedges Interva of years 6.516 1 1 7.014 4 0.077 09 ns
Interval of treat 1076.418 0 3 25.017 1 0.012 64 :
Grasses Interva of years 5.527 8 1 0.3854<1 0.578 7 ns
Interval of treat 1 728.256 0 3 22.3835 0.014 82 *
Forb weeds Interval of years 2.257 8 1 0.087 73<1 0.786 4 ns
5 6 9
Table 5 Percentage of the average aboveground biomasses of different plant groups at different
grazing intensities from June to September
Percentage of abovground biomasses( %)
Plant groups Year
Control Light grazing Moderate grazing Heavy grazing
1998 27.33+6.23Bb 40.55+9.01Aa 35.28+5.14Aa 28.14 + 3.89Bb
Sedges 1999 25.96 £ 3.29Bb 37.47+£4.07Aa 35.20+3.79Aa 25.45+4.00Bb
1998 40.14+6.23a 29.44+2.30b 25.81+6.01b 14.07 +2.23c
Grasses 1999 47.69 +7.02a 33.44+4.14b 25.82+4.12b 9.16+1.35c
1998 32.52+1.97b 33.02+4.22b 38.91+3.37b 57.8+6.08a
Forb weeds 1999 26.35+1.37b 29.09 +3.01b 40.18 £4.45b 65.39+5.59
2.1.3 ,
( o). 2.1.4 8
: ( 2a :
7). : (
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Table 6 Changes of the percentage compositions of good quality forages and grasdand quality index (1GQ)
F P
Plant groups Anaysng items SS df F vaue P value Sgnificant test
Interva of treat 1317.8650 3 23.944 2 0.0134 6 )
Good quality herbage Interva of years 0.738 1 1 0.04023<1 0.8539 ns
Interval of treat 8.948 5 3 71.760 2 0.002 764 n
Index of grasdand quality (1GQ) Interval of years 0.012 8 1 0.3079<1 0.617 6 ns
7

Table 7 Changes of the percentage composition of good quality forages and grassiand quality index (1 GQ)

Iltems Year Control Light grazing Moderate grazing Heavy grazing
1998 67.48+9.97a 66.98 £ 5. 65a 61.09+6.01a 42.21+3.32b
( + )
Good quality herbage(grasses + sedges) 1999 73.66 +10. 20a 70.91+7.6la 61.02+7.00a 34.60+3.01b
1999 1998 5.88+0.99 3.93+0.54 - 0.07+0.01 - 7.61+0.56
1998 5.62Aa 5.21Aa 3.99Ab 2.12Bc
Index of grasdand quality (1GQ) 1999 5.66Aa 5.36Aa 3.89Ab 1.64Bc
1999 1998 0.04 0.15 -0.1 - 0.48
LA (P<0.01) (P>0.05).
Note:Under the same items ,the different capital and normal lettersindicate sgnificant difference at P=0.01 and P=0. 05 ,respectively.

8
Table 8 I milarity coefficients (Sm) of plant communities grasdand at different grazing intensities during the warm season

Smilarity coefficient at different grazing intendties

Year Light grazing Moderate grazing Heavy grazing
1998 0. 8662 0.8478 0.8298
1999 0.8804 0.8369 0.7789
1998 1999 0.0142 - 0.0109 - 0.0509
2.2
1.83 /hm’ 1.
89 /hm*,
, 1 2.1998
1999 1.86 /hn?.
1.83 /hm’,1998 1.86 /hm’
1999 , )
1.89 /hm’. : ;
: ( )
[12] 9
[11] (Yre) (x) :
2 3 Yre =8.000 3- 2.97x(R=-0.999 0,P <
' 0.01) , x>0 Ye (%) (1)
(Yio)
3.1998

’ Yig=12.2-5.22x (R=-0.8702 ,P<0.01)
1999
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Table 9 Annua changes of quality herbage and body-weight gains per yak

Grazing treat ment

ftem Light grazing  Moderate grazing Heavy grazing
Stocking intensity (yaks hm?) 0.89 1.45 2.08
Utilization ratio of herbage( %) 30 50 70
Annual changes of quality herbage( %) 3.93 -0.07 -7.61
Annual changes of body-weight gains per yak (kg/ yak) 10.6 3.7 1.2
10

Table 10 Measurement indexes of the annual vegetation changes in alpine Kobresia parva meadow during the warm season

Index of vegetation change

- . Changes of
Socking intensty :
i bod ht
(yaks/ hm?) Changes of smilarity ~ Ratio changes Chgpgisag;;r?ddex g nZFV,"e? ?/ak
coefficient of quality herbage gras
quality
Light grazing (0. 89yaks/ hm?) 0.014 2 3.93 0.150 0 10.0
Moderate grazing (1. 45yaks/ hm?) - 0.0109 - 0.07 0.100 0 3.7
Heavy grazing(2. 08yaks hm?) - 0.050 9 -7.61 -0.4800 1.2
3 [28]
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