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R1 BMBETAEREHBENEN

Table 1 Shrub vegetation in different livestock grazing plots
SO e s =
e B WA AR R wmem RO e
GWP BRI /N e g Al LD 2R % 0.23 39.90 3592.99 36. 86
YTSP N RN ey s T R 0.: 84.63 5 875.99 75.04
TE R GWP RSSO I T RERE o, YTSP QR IR A4 AUl L RE b, T[]
R2 MUTARREFMMAAERY T
Table 2 Grassland communities in different grazing plots
)4 BT 4 GWP YTSP|  H#% T4 GWP YTSP
B3R Polygonum vivi parum + + KM ok g Leonto podium longi folium + —
3 47 ok Elymus nutans + + LS B Thalictrum al pinum + +
K Descham psia caespitosa + — i bt L Lagotis brachystachya + —
W FL B Glau xmaritima + - BREH Anaphalis hancockii + —
Bkt Carum carvi + — S s Helictotrichon schellianum + —
AE Ji B BT Blysmus sinocom pressus + — KD EE Pedicularis longi flora -+ -+
R 98 Z s 3 Potentilla anserine + - PH e K Euphorbia tibetica —+ —
S 2 i Plantago depressa + + KERXEL Saussurea hieracioides + +
SR TEAL Anemone imbricata + + e Astragalus propinquus + —
BEEBERE Ranunculus tanguticus + + B AR Gentianopsis paludosa + +
T e IR Gentiana aristata + + B Corydalis dasyptera + +
JNK B Euphrasia pectinata + + BE B Scirpus triqueter + —
AN Taraxacum mongolicum + + KAl & Microula trichocarpa — +
R Kobresia humilis + + R Geranium pratense — +
A4 Lomatogonium carinthiacum + — PRS0 bl B Elymus atratus — +
W%k gL Leontopodium nanum -+ + WAL Delphinium caeruleum — +
[13) 3] Equisetum arvense + + 2% Lancea tibrtica o +
AR Poa pratensis + + LG S5 Ligularia virgaurea — -+
A fE &  Medicago ruthenica var. inschanica + B Carex spp. — +
H 5 Oxytropis kansuensis + — BV -2 Stellaria umbellata — +
EHERER Potentilla nivea + + FET¥ Galium verum — +
[ Stipa capillata + — 2t dE Allium beesianum + —
BRAE & Artemisia smithii + —
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SE 5 Al B AAE T O 0.5 m> 0.5 m, HEAL 5 U, Fr Hi
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V2T 4 (NDE) 2 249 5% LT e o0 i
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2z & Fl SPSS 20. 0 X ilr A Sl #E AT S S HEAS T 4 40
g3 B f 22 S I 2 A B (P<20. 05)
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2 #ZERERH

2.1 KEBBTARREXMNAAERAMEREYE
A i

T OB A ] 28 7 % il A R E A AR ) i A
A — R GWP R R 2 8 B e I AR A= )
wW R E S FYTSP(P<{0.05), 70l /605, 38,

461. 7470 1 081. 15 kg/hm” , B b ] (1% 715 50 F1 5 B4R
Wi 22 5 (P=>0. 05) (% 3) ; GWP Hrdf i dl
FINFE LA R HEAR SR B B EAMT YTSP(P<
0.05), 43 B 59 996. 10,4 870. 28 FI 68 489. 82
kg/hm? , Al ] /) <53 8 A A ) G W 3 M 22 S (P
=0.05)(F 1),

R3 KEBMBTARREHMARERIEHRENE

Table 3 Biomass of grassland functional groups in different grazing plots

FEH REL WE/ HeEK T/ BESL/ AR /
(kg * hm %) (kg « hm™ %) (kg « hm™*) (kg « hm™ %) (kg « hm™ %)
GWP 626.35+10. 21" 39.15+1.77° 752.04+11. 20" 6.25+0. 04° 1423.78+4.97°
YTSP 20.97+0. 58" 25.46=+0. 60° 290. 30£5. 63" 5.91+0. 22 342.63+6.49"
IR P ESIARNE F6: 208 22 7 B3 (P<C0.05), T
x4 KEBMBRTARREFMEREYE
Table 4 Biomass of shrub in different grazing plots
- AR IR0 LE Wy i/ NI 4 B A A ) i/ e Ll 5 2 B A ) e/ S/
(kg » hm %) (kg * hm %) (kg « hm %) (kg « hm %)
GWP 44 418.36+1 098. 60" 32 915.38+1 556. 78" 30 455. 9841 324. 56" 107 789. 7241 839. 88"
YTSP 104 414. 4641 570. 93" 36 538.8241 115, 66° 35 326.2641 503, 11° 176 279. 5441 823. 82°

2.2 KEBBTABRENAAEARMERRRY
=AU

JBCHCT AN TR] 5% 7 0 1 ) 79 1) P R A8 35 o LA
—E M2 S Hodr, T BT R X ] R A (R R
A YTSP>GWP (P >>0. 05), 4% %l & 0. 15% F
15. 39 %0 5 1M AHL 2K 11 HLAR W7 KL 23 R B 38 BB 2R
HHEI K GWP>YTSP(P>>0. 05) ; L& [/~ & b
i AT b R I T 2 N R M R VAR AT 4 B
¥ GWP>YTSP(P<0.05) (¥ 5),

GWP rhobf i o0 it 1 i v PE Ve R 4 4 B 3 i 1
YTSP(P<C0.05) 5 24. 41 % 5 AH X AN {8 i F R T
YTSP(P<C0. 05) , % 25. 03 % 5 i ¥ K H [4] A7 i 490 A%
KMEFMEILE ELIL(P>0.05 ., GWP Hi/hnt
MM TR R A T R B E S T YTSP(P
<C0.05) 15 27. 64 %6 5 A X 4 AN 2 (K T YTSP
(P<C0.05) ik 27. 35% ; GWP /NI 4 5% My K 45 1
TR R AR R TS RSB ERT
YTSP(P<0.05), 43 BIMIK 5. 17 % 1 13. 84 % . {HAH X
WM B T YTSP(P<C0.05), F 35.64%,
GWP i Il 25 445 i i 1) v M R 4 7 2 5 it B 35K

x5 KEBMBTARREEMAAELRERBSESE
Table 5 Nutrient content of pasture in grazing different

livestock plots

BB Frit
- YTSP GWP
TWR/ % 94.9240. 12¢ 94.7840. 14*
HMEH/% 13.90+0. 07" 14.0840. 13"
fiﬁt‘:c?ﬁ)/ 46.814+0.87"  199.5940. 70°
g hm -
FLAE d .1040. 06" . 24740, 08"
LG W/ %6 3.1040.06 3.24+0.08
LKAy % 8.4740. 06 8.900. 17¢
KERE/ % 4.4540. 05" 4.6040. 06"
W3/ % 1.2940.08* 2.774+0. 14
N A==
f%’h E‘Z/) 4.34+0.08"  39.2740.14°
g * hm
ALY R Yo 5.554+0. 31" 8.1240. 30a
AR A e Y 47,010, 79" 52.7140.92°
R P VR 4/ % 34, 4540. 32" 36.7020. 35
A o 4R I A 122.91+2.56*  106.52+2. 35"

I R R A RNG 7R R0 25 5 B3 (P<<0. 05)



Fazt 1M FOE 5 RO 2022 4 53
F6 BMHETABREHMEAEMHEFRSSE
Table 6 Nutrient content of shrub branches and leaves in different livestock plots
‘ . N4 R I R [=IUEE [SHIE
L)% FE it AR R AR B MR % N

" PR o H ik 4% Hut f BB 2%
HMEA/ % GWP 11.824-0. 22% 6.61+2. 26° 9.07+0. 642 3.19+0. 34¢ 9.91+0. 00° 3.75+0.11°
YTSP 11.98+0.70*  4.70740. 44¢ 9.9140. 34° 3. 640, 20 9.1840. 31¢ 4.26+0. 112
R % GWP 5.2841. 758 5.15+1.13¢ 3.29+1. 31 3.91+0. 84¢ 6.6+1,47¢ 2.94+0.76°
YTSP 6.61422.08"  3.1220.68° 3.7441. 020 2.76+0. 972 2.4740.92¢ 2.5441. 000
vh P R U A 4 % GWP 58.9640.13* 83.21+4.07*  71.55+5.58*  83.51+0.02> 61.15+0.31>  84.14+2. 01"
YTSP 47.3941.31%  93.5141.21¢  59.8340.97¢  88.0640.27¢  70.5640.35°  84.5242. 359
MR YEVE T 4E ) % GWP 34.2742.38"  72.5444.00°  51.3141.57*  66.3240.94>  49.194+1.04*  64.3444. 072
YTSP 28.7440.76° 85.73+£1.38"  40.2042.27%  76.9740.71  53.114£1.49*  61.94+1. 21"
AH XA IR A GWP 98.1743. 14>  36.9945.29*  65.1846.68"  41.4840.82*  76.94740.84%  43.19744. 544
YTSP 130.95+4. 78" 21.9740.78"  89.7244.21*  30.58+0.68"  62.6441.21>  44.7540. 21"

F YTSP(P<0. 05) K 13. 34 % . A7 X 15 M A (1 5 3%
BT YTSP(P<C0.05), & 22.83% ; GWP th & 1 55 4%
AR 1 R B LT YTSP(P<C0. 05), ik
11.97% (£ 6).
2.3 MBTABREMARAERELENZN

YTSP ) 30 h NDF 1] J¥§ 4k 3% i % & F GWP(P
<20.05), & 13.92% ;48 h NDF {9 1] 4 4k R TC 5. % 1
22 5% (P>>0.05) s %F T4 30,48 h ¥ iz 1) 7 1k 3¢
YTSP ¥ i 3% & T GWP(P<C0.05), 48§ & 14. 14 %
A 5.49% (F 1),

£7 HMUETARREBHMEAERE LR

Table 7 Comparison of pasture digestibility in

grazing different livestock plots %
5 it
YTSP GWP
NDF(30 h) 23.084+0. 35" 20.26+0.19°
NDF(48 h) 27.1240. 26° 27.6640.04°
T4 (R 5h 30 h) 71.6541. 35° 62.7540.91°
T4 5t (R 5 48 h) 78. 4640, 30° 74,3841, 21"

3 it
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The effect of long-term grazing of different livestocks
on the biomass and quality of forage grass
in alpine shrubland

SONG Mei-juan, XU Chang-lin, WANG Peng-bin, YU Xiao-jun

(College of Grassland Science ,Gansu Agricultural University/ Key Laboratory of Grassland Ecosystem ,
Ministry of Education/ Sino-U. S. Center for Grassland Ecosystem Sustainability/ Pratacultural

Engineering Laboratory of Gansu Province .Lanzhou 730070 ,Gansu,China)

Abstract:In order to provide a scientific basis for grazing management of alpine shrub grassland, the bio-
mass and nutrient quality of shrub grassland grazed by Gansu wapiti(Cervus ela phus kansuensis) and the mixed-
ly grazed by yak (Bos grunniens) and Tibetan sheep (Ovis aries) were studied from July to August in 2020 in
the Tianzhu alpine region of east Qilian Mountains where grazing has lasted for 34 years. The results showed
that the total biomass of herbs and shrubs were 1 423. 78 kg/hm’ and 107 789. 72 kg/hm’ in Gansuwapiti plot
respectively, whereas the total biomass of herbs and shrubs were 342, 63 kg/hm?® and 176 279. 54 kg/hm?® in yak-
Tibetan sheep plot respectively. The soluble sugar, acid detergent fiber and neutral detergent fiber of forage
herbs in the grazing wapiti plots were 8.12%,36. 70% and 52. 71% ,respectively, which were significantly high-
er than those in the mixed grazing yak and Tibetan sheep plots (P<C0.05),and were 46. 31%,6.53% and 10.
98% higher,respectively. The neutral detergent fiber of leaves of Salix cupularis, the acidic detergent fiber of
leaves of Potentilla fruticose,the relative feeding value of branches of Potentilla fruticose and leaves of Spiraea
alpine were 58.96% ,51. 31%,41. 48% and 76. 94 % respectively, which were significantly higher than those in
yak-Tibetan sheep plot (P<C0. 05). But the crude protein of branches and the neutral detergent fiber of leaves of
Spiraea alpine, the acid detergent fiber and neutral detergent fiber of branches of Potentilla fruticose and the rel-
ative feeding value of leaves of Salix cupularis,Potentilla fruticose and herbs showed the opposite trend. The 30
hour neutral detergent fiber digestibility,the 30 hour and 48 hour dry matter digestibility in vitro of herbs were
significantly lower than those in yak-Tibetan sheep plot (P<C0. 05), which were 12. 22%,12.42% and 5.20%
lower, respectively. There was no significant difference in other indexes. In conclusion,long-term grazing of Gan-
su wapiti is beneficial to improve the productivity of grassland.

Key words: yak; Tibetan sheep;Gansu wapitizalpine shrub;forage grass yield;quality



