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Effects of Yak and Tibetan Sheep Grazing on Nitrogen Pool of Plant
Communities of Alpine Grassland in the Qinghai Tibet Plateau
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ZHANG Zhen-xiang, YANG Xiao-xia”
(Qinghai Academy of Animal and Veterinary Science, Qinghai Provincial Key Laboratory of Adaptive Management on
Alpine Grassland, Key Laboratory of Alpine Grassland Ecosystem in the Three-River-Source (Qinghai University) ,

Ministry of Education, Xining, Qinghai Province 810016, China)

Abstract: Grazing is the predominant use way of alpine meadows in the Qinghai-Tibet Plateau, with yaks
and Tibetan sheep being the most common grazers. These livestock consume the aboveground portions of
plants,leading to reduction in aboveground biomass and subsequently impact on plant community nitrogen
pools. This study utilized grazing experimental sites within the Alpine-Grassland Livestock Adaptive Man-
agement Technology Platform to investigate the effects of different livestock types on nitrogen pools of al-
pine grassland communities. The results indicated that under no-grazing condition, alpine grassland
aboveground biomass was 180.0 g * m *. Tibetan sheep grazing significantly decreased the aboveground
biomass of plant communities. In ungrazed treatment,nitrogen content among functional groups was the
following order:Legumes (26.4 mg * g~ ') > Forbs (17.0 mg * g~ ') > Grass (12.9 mg * g~ ') & Sedge

(11.8 mg * g '). Grazing significantly increased nitrogen content in grass and sedge, while had a smaller
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effect on forbs. The influence of grazing on nitrogen content of the community level was less pronounced

than on individual functional groups,due to the inherent stability of plant communities. When subjected to

grazing pressure, alpine grassland plant communities obtained more nitrogen from the soil to sustain

growth,and grazing further exacerbated nitrogen limitation in these high-elevation ecosystems.

Key words: Grazing; Alpine grassland;Plant community ; Functional group;Nitrogen pool
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Table 1 Design of the grazing experiment

yLgil FE AR B - B /N IX TR INK T A
Treatment Number of yaks/head Number of sheep/head Area of plot/hm? Number of plots

YG 1 0 0. 26 3

SG 0 2 0.17 3
MG1 : 2 1 2 0.43 3
MG1 : 4 1 4 0.6 3
MG1 : 6 1 6 0.76 3

CK 0 0 0.05 3

TE YGRS s SG L B S MG = 2 4B 4R 10 2 IRAICHGMGT = 4 B4R 1 4 IRB G MGT = 6. 4B 81 : 6

TR A WU s CK L ARl

Note: YG,Only yak grazing; SG,Only Tibetan sheep grazing, MG1 * 2:Mixed grazing with ratio of yak to Tibetan sheep as 1 : 2,MG1 : 4,

Mixed grazing with ratio of yak to Tibetan sheep as 1 : 4,MG1 : 6,Mixed grazing with ratio of yak to Tibetan sheep as 1 : 6,CK,No Grazing

1.3 #EYHERREMNERSZ

ABEIE B FRAET 2022 4F 8 H T,
1.3.1 HUBEER LA EFRLTANDETRER
Lae EEHNGHETHENEZNXIEE 3 A
0.5 mX0.5 m MFETT  BAKERE T AR 3 43k
ATHRERE . R VPR G RME Y M2/ S i
SYUIRERENFI A Py b By R R T 65°C FHET
ZH F IR S T LA TSR S T AR P B RE A K
FVEETE KT (1 b A= 4

FE —FE L B, L E AR 7 em BIARES, L 0~
10 ¢cm,10~20 cm Hl 20~30 cm, 3 2 BUFE, 45 2 3
it re ., BRI )RR 3 A ERR A G
FIAR RV VR T FFR E S, 1A S AL 0~ 30
em HEMH T AP =,
1.3.2 HHRLSETMNL a5 WEY RS
FHL T AL AR DLBKE A MM400 # #8 J5 , i 200 H i
T E AP AL (FLASHAMART) W & & & . K
AT REREKF RS K P A & &, FRE 5
A b 1 S 43 Sk W A5, G b — 0 DL T B R K P
TR R RN 5 55 A0 — 13 55 DU A~ T 8 1 FF A TR G
J EAT R B AN S L A5 B REVE KR A
1.3.3 M4 REN) &

N,=BXN,/1 000

AP N.B M N, 4ol EKosEY A E

(gem D EYim(gem HMAFTE(mg g ).,

HESH
Je A K ¥ 28 TE AR AN 5 22 5 PR AR e R

1.4

KR J5 2253 Bl Tukey 22 3 L 80K B 28 AN W) T304k
Jr A Z A Y AEY A S = B AR
LR E YR P M b M AR ) AR OB Y 22 =L FE
P<0. 05 BY/KF EVPAG B35 25 5% . Fr A St ir
TE R4. 2.2 R Bt BB 7E SigmaPlot 14, 0

SERL.
2 H#REHWH

2.1 AREMHBARXTSEEHE Y% EEE
Y=

KA PR v FE R A ) BEVE b AR A
4 180.0 g+ m (5 2),SG W FH MM T YLK
Ho AR AR 108.4 g+ mT P (P<<
0.05), YG il 3 AR WAk B0 HE W) 4 % 1 | LA
AR TC R R KRBT 5 TE R b AR ) HE
TEH R A 1 707.5 g+ m 2,.SG B EW N T M
WIRETS R B & (1 872 g+ m 2, P<C0.05), i
MG1 = 451 MG1 : 6 3 ZREAL 7AW R 1T 2B Wik
(1034 gem “HFl1134ge+m *,P<0.05),

I FER A AR ON 1815 g+ m P 45K
ALKk B R ) T R A ) T S R (3R 2) L ]
JHCHC A 3R e ) T A e A M L R HE R TR] A 43 G
(F 1D, RHHAABE T M B FAEYELERN
0. 121, M F A=y i Ae S AE Y it g 5 L2 90, 106,
SG AbFEN My bR A 4 i L (E L R AR ) AR
AW R H A R 0. 064 F 94, 5%, B SG i
TR T Y R AR



B TLZR A5 < B 2 AR RS BN 7 8 i Dt v 8 e A ) 1 R 9 S 1423

R2 MBLEBTEEEMEYEENIGREYE

Table 2 Biomass of plant communities and functional groups in alpine grassland under grazing treatments

i{ﬁ:g em 2
CK SG YG MG1 : 2 MGI1 : 4 MG1 : 6
BEY% Community
o A4 Aboveground biomass 180.0411.37¢ 108.4+6.03"  182.5419.16* 168.6+14,20* 158.6+14.11*  188.5+15.18*

T A ) Belowground biomass 1 7084289, 62> 1 872+226.96* 1 7224267.83® 1 298+111.57*> 1 0754152, 04®
Y Total biomass 1 8874291, 15 1980+227.82* 19044265.46° 1 467+120.91* 1 8414260.52°

1134£171. 80"
1 8174268. 56"

YJREME Function community

RHE Grass 51,149, 31¢ 10. 742, 38" 11.8+2. 88" 2.240. 48" 3.940. 84° 13.6+5.09"
W Sedge 81.5+7. 86" 37.745.09% 85,349, 33¢ 55.4+7.77" 33.544,37¢ 28.84+6. 42¢
HRHY Legume 8.342.56° 3.141.00° 5.041. 53 5.041.05% 3.140.86° 5.741.80%
FHH Forb 39. 145,294 56.9+5.81¢  80.3+11.92" 106.0+14.23* 118.1413.6" 140. 4414, 9°

T ARG 5 3 7R [R] — 48 b 78 A [R] e e Ak B ) 22 53 (2 3, P<<0. 05, T[]

Note: Different lowercase letters represent significant differences in the same index between different grazing treatments, with P<Z0. 05, the

same as below
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Fig. 1 The effects of grazing on the allocation of plant

biomass between aboveground and belowground
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Fig. 2 The effects of grazing on the proportion of each functional group in the plant community
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Table 3 Nitrogen content of plant communities and functional groups in alpine grassland under different grazing treatments
Bfi:mg-g !
CK SG YG MG1 : 2 MGT1 : 4 MG1 : 6
BEY% Community
H# I Aboveground 16.7+0.01¢ 16.9+0. 13« 16.7+0. 064 17.240.07¢ 18.5+0.11% 17.6+0. 09"
HF Belowground 9. 340. 40% 8. 640, 19bcd 9.040. 08 8.140. 114 8. 840, 15 8.340. 09
Yifig#f Function Community
ARE Grass 12.9+0. 23 15.5+0. 24 17.0-£0. 2828 16.9-+0. 058 16, 7+0. 06°B¢ 15.5+0. 30PP
WE Sedge 11.840. 08P 13.840. 304 14.540. 22 14. 640, 14<C 16.240. 23" 19.240. 128
SR Legume 26. 440,17 21.84-0. 1197 22. 140, 1447 20. 240, 27¢A 23.34:0. 22¢A 27.840.06%
742 Forb 17.02£0. 20%P 16. 740, 148 15.0£0. 15 17.040. 218 17.540. 418 16. 60, 17

T ARG g 3 7R [F] — Ty B RF L AN TR P Al R ) 22 53 35 R TRV RS B R0R Rl — Ab BER R [R] D BE A (] 22 572 . 3%

Note: Differences between different lowercase letters represent significant variations in functional groups across different grazing treat-

ments. Differences between different uppercase letters represent significant variations in functional groups within the same treatment
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Fig.3 Effects of grazing treatments on total nitrogen pool (A),aboveground nitrogen pool (B),and

belowground nitrogen pool (C) of plant community in an alpine grassland
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Fig. 4 The effect of grazing on the allocation of nitrogen pool

between aboveground and belowground in an alpine grassland

F N @ LR N 0 WL & =R v
0.960 g+ m *N, RELFI LR Z 1 G BHE P
AL T 25 T e B BB B E B A AR
(R 5) . 25 RCHCAL BRI W AR T R
o E U (P<<0. 05), Hoh MG1 : 2 4b ¥ i fIK
(0.038 g » m * N), A& AR BLHC0. 665 g+ m™*
NOALFEAY 10% 5 SG. MG1 + 4 F1 MG1 : 6 4b 3 &
FRAL T R A A JE (P<<0.05) .1 YG 4B F
%Ei&iﬁ%ﬁ@?iﬁnmﬂii_ﬁ%m%-%%ﬁ]

4@%%1&T4ﬂ$ﬁ%m§@<o 05), H
q: SG ERME Y A E K (0. 072 g+ m * N); YG
FSG Ak 31X 2 26 A PR TR W L 3 AN TR A U Ak
PRI R RN T AR R F A E (P<<0.05), HA4 K=
TR Bt A S LU A8 e 2 i 3

3 it

3.1 HHENEYEEREMENTIN

SG & 3 FEAR T A Y B I5 b b AW, A
F B R & ALY A L A T A
R 2R BT, S 19 SR 1 B8 2 v B SRS, JU LS X b A )



1426 O

¥ 5532 %

REVE AL S Al A SR R A R 6 450 2 4 ) i
FHYHOEEIEN, B0 EAY R TR . XA
[F) Dy RE AR AR ) 2R W 1 BF 5 K B, AN TR 7 30
HIEMR TARE A YL BR YG A AR RO A R
I T Ib R AR AN R RO S T 2 R A

o K R DL S R 2R T R SRR S
RE B EIY  KE Rl AR R
I D 22 B0 H R DO SRR IL, R & T
B BA TR, R ECRIIS R AR Y BTV b

BS5 MAULENSEEMARNEFEDRE

o7 LT 2% P Ak T RS S 2 R A i 2 2 e A )
e FCAERE TR R oy LU S 2 M . — JBOR AR 7 R
FARTFRER A R B BRI R
B R B R A MBS A TS IR R AR KR RDOL IR
il e A BB L ARAT A EE T JEOR B 22 IR L AT 4
AR AR SRR E RS R T
X ARAR WO 52 4 S A A E L B LU & ool B
TARE AW R T A RO, BLRE R A LA
(1 38 N 2% 28 5 AR Wy e R SR

A

Fig. 5 The effect of grazing treatment on nitrogen pool of each functional group in an alpine grassland
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