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Effects of the Traits of Reproductive and Vegetative Branches of Kobresia
humilis under Different Herbivore Assemblage Grazing in Alpine Grassland

LIU Wen-ting, WANG Fang-cao, YANG Xiao-xia, LIU Yuzhen, FENG Bin, YU Yang,
ZHANG Chunping, CAO Quan, DONG Quan-min*

(Academy of Animal Science and Veterinary Medicine, Qinghai University, Qinghai Provincial Key Laboratory of Adaptive

Management on Alpine Grassland, Xining, Qinghai Province 810016, China)

Abstract: Based on the adaptive management technology platform of the alpine grassland-livestock system,
in order to reveal the response mechanism of Kobresia humilis population to the regulation of grazing
mode, this research studied the traits of leaves,resource input and the potential relationship between repro-
ductive branches and vegetative branches of K. humilis. The results showed that:the height,number,and
weight of vegetative branches of K. humilis in Yak: Tibetan sheep as 1 ¢ 6 grazing treatment were signifi-
cantly higher than those in Yak: Tibetan sheep as 1 ¢ 4 grazing treatment, single Yak or Tibetan sheep
grazing treatment. The vegetative branch weight and reproductive branch weight per unit length of K. hu-
milis were not affected by grazing,and there was a positive correlation between vegetative branch weight
per unit length and reproductive branch weight per unit length. The characteristics of individual reproduc-
tive branches and vegetative branches showed a cooperative relationship,and the weight of vegetative bran-
ches significantly affected the number of vegetative branches,and the number of reproductive branches sig-
nificantly affected the weight of reproductive branches. In summary, this study suggests that under grazing
disturbance, there is no trade-off between the resource input of the reproductive branch and vegetative
branch. Kobresia humilis improves the resource allocation by increasing the resource input of the repro-
ductive branch and vegetative branch per unit length.
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1
Fig. 1 Traits of individual vegetative branch of Kobresia humilis in alpine grassland
.Y, ;S, ;Ml, 1’2;M2, 1:4;M3-, 1’6;(:}(,
(P<<0.05),

Note: Y, Single Yak grazing;S, Single Tibetan sheep grazing; M1, Yak : Tibetan sheep as 1 : 2 grazing; M2, Yak : Tibetan sheep as 1 : 4 grazing; M3,

Yak : Tibetan sheep as 1 : 6 grazing; CK,No grazing. The different lowercase letters indicate significant at the 0. 05 level,the same as below

2

Fig. 2 Traits of individual reproductive branch of Kobresia humilis in alpine grassland

3

Fig. 3 Organ traits of Kobresia humilis in alpine grassland
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Fig. 4 Resource input of individual reproductive and vegetative branches of Kobresia humilis in alpine grassland

:ns

Note:ns indicates no significant difference

5

Pearson

Fig. 5 Pearson correlation between resource input of individual reproductive and vegetative branches of Kobresia humilis

Lk, P<C0.05; %, P<C0.01
Note: * indicates P<C0. 05. % indicates P<C0.01
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Table 1 Partial correlation between reproductive branch and vegetative branch traits of Kobresia humilis

Vegetative branch Vegetative branch Vegetative branch

Reproductive

Reproductive

Reproductive

height number weight branch height branch number branch weight
Vegetative branch height 1 0,184 0. 404 0.662* 0.139 0.284*
Vegetative branch number 1 0.815™ 0.178* 0,620 0.560**
Vegetative branch weight 1 0.394* 0. 4647 0.608**
Reproductive branch height 1 0.207* 0.469**
Reproductive branch number 1 0.803**
1

Reproductive branch weight

%, P < 0.05; %%, P < 0.01
Note: * indicates P < 0. 05; %% indicates P < 0. 01



2236 30

6
Fig. 6 Final structural equation model of individual reproductive and vegetative branches of Kobresia humilis under different

grazing treatments

. VBW, ; VBN, :VBH, :RBN, ;VBH, ,RBW, . A, =
6.974.d f=7.P=0.432;B, 2 =10.385,df=5,P =0.065;C, 1:2,42=1.592.df =5,P =0, 902;D,

1:4.42=5.785.df =5.P =0.328;E. 1:6.y2=8.146.df =5.P =0. 148;F. L =11.041.df =7,
P =0.137, P < 0.05. P > 0.05

Note: VBW, Vegetative branch weight; VBN, Vegetative branch number; VBH, Vegetative branch height; RBN, Reproductive branch number;
VBH. Reproductive branch height; RBW,Reproductive branch weight. A,Single Yak grazing.y?=6.974.df =7,P =0. 432;B, Single Tibetan
sheep grazing.y? =10.385,df =5,P =0.065;C, Yak: Tibetan sheep as 1 * 2 grazing, y*=1.592.df =5,P =0.902; D, Yak: Tibetan sheep as
1:4 grazing,XZZS. 785,df =5,P =0.328;E, Yak: Tibetan sheep as 1 ¢ 6 grazing,xzi& 146,df =5,P =0.148;F,no grazing,xzill. 041,

df =7,P =0.137. The solid lines indicate a significant effect (P<C0. 05) ,and the dotted lines indicate a non-significant effect
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