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Response mechanisms of Kobresia humilis to grazing of yaks and Tibetan sheep
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Abstract: The response mechanisms of Kobresia humilis to livestock grazing were studied in control experiments with Yak
and Tibetan sheep to clarify the maintenance of productivity and stability of Alpine grassland under moderate grazing. Ten
morphological, physiological, and biochemical indices of K. humilis were measured under different grazing conditions:
Individual weight, plant height, specific leaf area, specific leaf weight, leaf thickness, leaf chlorophyll content, leaf dry matter
content, leaf carbon content, leaf nitrogen content, and leaf phosphorus content. Compared with no grazing, some traits of K.

humilis have significant response to grazing livestock, with significant decreases in plant height, specific leaf weight, and leaf
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thickness (P < 0.05), significant increases in individual weight and specific leaf area (P < 0.05), and significant differences in
individual weight of K. hAumilis between Yak and Tibetan sheep grazing (P < 0.05). Correlation analysis and sensitivity of
different traits to grazing indicated an asymmetric response mechanism of K. Aumilis to grazing, which was the optimal
growth strategy. The study conclusions are that moderate grazing can promote the growth and renewal of K. humilis, which is
beneficial to the stability and productivity maintenance of the community, and that the effects of grazing on K. humilis by
Yak and Tibetan sheep are similar, but the response scales of K. humilis to different livestock types differ. To sum up:
Moderate grazing enhanced the grazing tolerance and adaptability of K. humilis, and based on the different feeding intensity
of yaks and Tibetan sheep on K. humilis, the response mechanism of K. humilis to grazing of yaks and Tibetan sheep was

also different.

Keywords: moderate grazing; alpine grassland; individual weight; specific leaf area; asymmetric response mechanism;

livestock types; traits
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Figure 1 Geographical location of the experimental plot
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Table 1 Experimental design of grazing

fib 3 HaAME EEHE DX
Treatment Number of ~ Number of  Area of
yak/head sheep/head plot/hm2
SEHM(NG)
G
No grazing 0 0 0.05
FELTBU(YG)
Yak grazing 1 0 0.26
L E LS G) 0 , o

Tibetan sheep grazing

1.2 R

N X ST 2014 42, 2019 SEBURE . 5
A2 (NG). H8 45 A (YG)- I8 26 U4 (SG) 3 A4k
H, AN RA 3 AN ESE, 9 MRKNX (£ 1),
TECC B B Sy R S R (11,6 2F 5047 -hm ), BIZEAE Y
A K 20 5 0 IR R R 4 AR 50% A2 A
AR AR KRS, BIEEER 6 H 3 10 A it
175 NARIEBUBCR 2R, 7680/ IX R 3 M08, @
ETRCBCRT JE 0S8 A A R B v R R AR A R ) AR AL R
EH AR, A AN Rk 10d 24, 4
U ) 2K 1) 50% 2 A7 B, BB B AR A AR I
MO B . AR A LR AR R N 1.5 B I Ak, 1A E
N (100 + 5) kgs BUHCA JE 888 1 2 1T %Ak,
RE N (30+£2) kg BB TYIR HEEANEN 3.7+
0.7) kg *%, 5 R A TR H AR (1.2£0.2) kg™,
B 1Sk 4 TR HIRANE L% T 3 JEE TR

HiEA &
1.3 EESNE

HURET 2019 42 7 F — 8 A A Kk ik 47,
PR AR IS 25 RS2 T8O b B Y 2 e, 8 SR A AR
—JE N TE L. CAREANTBUBCIN XN A g B e, 1B
2 2 m B 1) SR BORE 7 AN 158 /N X P B L 32 Y
SE R A L 30 PR AT VAR 5E o PR I E B
15 B #AGHT 0 - By, Al AR e AR & . AR I 5
SERY 10 DMEFR IR : 1) BARMR : FPRE (individual
weight, IW). #£ & (plant height, PH). 2) M- PR : LE -
[ F (specific leaf area, SLA). Lt It E (specific leaf
weight, SLW). I JE B (leaf thickness, LT). M4 E &
i (leaf chlorophyll content, LCHC). M4 )i & & (leaf
dry matter content, LDMC). "} % & & (leaf carbon
content, LCC). M J & & & (leaf nitrogen content, LNC).
It 1% 2 & (leaf phosphorus content, LPC).

FABR EE : B AL AE & A BE A 2k Y 58 B BR 30 FK
P YT I N S Rl RPEE iU e i 5] R W =
85 'C MHLT E=AH E J5, B 0 b R SRR
H, BRI N X A Bk EE DL 30 RSP ME T R
e A AN A RO & FE R B AR R, A
X e AR LA 30 AR P2 v FE O BT AR Bt
. FE ML E 30 Frse B H, A #E{X (CanoScan,
Vietnam, 2017) 3 # - 7 ~F 8 1 7, H BCAF Imageld

http://cykx.1zu.edu.cn



1132

ok #

2

2z %39%

THE ST AR, FER S B AE 85 C R T
ZfH & 5 AT B E (b AR = AR/
bt = o /T AR R R SR E 30 58
kR, RS FE R T M D A ) LR B
FEANRIE /N X g iE B LA 30 s Bt T R
THE MRS GBI A RE G, H OB
(95%) $E B 48 R, FH 8 Ak o 6 o B O I e L AR
665, 649 nm NG, THE &R a R
b & TR &= 75 % 4 2 BE L I%E E 30
PREE A w8 B, SR HU T BY T J5 5 B ST A6 & AT 22y
B, AT R PR RN EEE, 7£85°C FIET 5
TEH 5 RR R T A B A R K E T
o 8 J5 I A F ER BE 4 (Retsch MM400, Germany,
2019) ¥} ¥ % F, f# H Elementar (Vario EL Cube,
Germany, 2016) JC & 70 AT A & 5 I 08 & 40
SE T 5 2 & 5 O A FH R S SO B 4%, A8
Elementar JG 2% 7 BT A0 52 5 - 7 i 2 &« 4 0 e b
T-H 5 B & R P BRSO B %% R SR P B B
Pt e

14 HESHSLE

FIH Excel 2019 B # £ 45, K H R 4.0.1 XF A 7]
B G E TACN BE A E BE HR A B 3k AT e
7 Z 7 M1 (One-way ANOVA), 45 5 DL 1E + b5
R &~ . H Sigmaplot 14.0 4 & . iz H
Duncan X & % 4 i 17 4b B2 8] 1 2 = L, R A
IR #x% M 9% & B (corrplot) X AN ] 28 7 5K & il

25
20
a
g b
=2 15 b
E 8h
#® 2
€ 10
=
=
5 L
0 1 1 1
NG YG SG
Kb P Treatment

FARRE

Individual weight/g

BT R & S AR ARt AT M SR 2 Hr o A A2 57
HMNAR e 2 B o R A MR AR R AR R F
Lo 8 25 1 22 7 e A8 e RPN MUK R . A
LI

CV=

=19

NG-YG(SG
VR:%O
R VAL R R s F M o bR ZE,
VR NAZ 555 NG NEEPE AR bR {E s YG (SG) e
AR LR (BIGRE B0 B AR B

2 HR50M

210 PERMBMTHHERELEMNEESEMERK
A

200 TSRO I K
R 1) 5 1)

PR 5% 8 TP 8 AR o ) R e R R L 3
AT BFERRI (P <0.05) (K 2). SE2EHEE SR
P8k B 17.66 om AH EL, 48 A JBURURR 2B bR RE
% T 18.7%, 5k 3 500 AR v Bk = B AIK T 12.6%,
A AR S AN OO B 2 R E R A B
(P>0.05). 52PO%E & EFYBERE 0.101 g 4
bl, %% 2E i 5 PR 7 0 AR UBORT R U R ¥
TSN, TERRA T LR E N T 75.5%, 1
T2 TR LB AR E I I T 60.7%, AR R K
L ESE LR UGB T 2 A B E R

RN R A i AR

025

0.20

g
—_
i

=]
(=]
T
o

0.05 |

0.00

YG SG
Kb P Treatment

NG

2 FEBKTARRERH T EESEERE R0
Figure 2 Effects of moderate grazing by different livestock on whole plant traits of Kobresia humilis
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Figure 3 Effects of grazing livestock types on leaf traits of Kobresia humilis under moderate grazing
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Figure 4 Comparison of variation coefficients and variation rates of Kobresia humilis traits
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