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Abstract: Qinghai-Tibet Plateau plays an important role in ensuring nationally ecological security, developing alpine
ecological grass-based livestock husbandry, and improving plateau people’s livelihood. Therefore, realizing the sustainable
development of alpine grass-based livestock husbandry is of great significance to promote the plateau ecological construction
and the regional high quality development. However, the production efficiency and economic benefit of traditional grassland
livestock husbandry are quite low, and the situation of grassland degradation is serious, largely attributed to the low carrying
capacity of alpine grassland, the contradiction between herbage supply and livestock requirement, and the extensive
management of livestock husbandry. The traditional grassland livestock husbandry should be transformed and upgraded to
promote the coordinated development of plateau ecological protection, national park construction and people’s livelihood
improvement. In recent years, with the support of science and technology projects from the state and Qinghai Province,
aiming at the bottlenecks of low efficiency, high resources consumption and poor benefit of traditional livestock system, we
have carried out the technology research and demonstration of ecological grass-based livestock husbandry in Guinan County
of Qinghai Province. After years’ research and practice, we integrated a technology system for alpine ecological grass-based

¢

livestock husbandry, which contains “ rational utilizing alpine grassland-establishing high yield artificial grassland-
processing high quality silage and grass products-precisely allocating and utilizing forage-livestock nutrition balanced
feeding-intensive processing plateau livestock products-developing integrated industries-regional function coupling
development”. The newly production system has actively promoted the transformation of the traditional grazing livestock
management to ecological grass-based livestock husbandry, and promoted the coordinated development of ecology,
production and livelihood in Qinghai-Tibet Plateau alpine area. The works provide science and technology support for
plateau ecological protection, improving grass-based livestock husbandry efficiency, and increasing local people’s economic
income. Meanwhile, these works have certain enlightenment on the adaptive management for typically ecological fragile

areas in Western China, and the ecological protection and high-quality development of the upper reaches of the Yellow

River.

Key Words: Qinghai-Tibet Plateau; ecological grass-based livestock husbandry; improving people’s livelihood ; grassland

ecological protection; adaptive management; regional sustainable development
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Fig.5  Total above-ground biomass under different grazing
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Fig.9 Baled silage (left) and trench silage (right) in Qinghai-Tibet Plateau alpine area

34 FEEFRMMmEF

R Y HE BT e i e FE M X K B R A R R A5 G e FE B S Ol A i R AR A S A T
KB U PO AMA) O & GG R A < B4 1A T B A B | 6 S M) LR A S
AR TR Bh T 4% G0 7 1 B Ol B2 T4 AL

(D) REHFEZEWEE, ELERYERERE (4—6 A) , J0hi 5 & M e im) |, S e & IR B i
T FEE I = PR A R AR R D) B A R S, IRATR G ST T H MR RLKF X R 45 2 5 AR K P RE A
TR AR R BIFY 2 BRECR 4 S 2 H Y B HORORS RO RS i 2308 3 i sima s (& 11) R

http ; //www.ecologica.cn



6331

18 1 PRI A5 7 ey i ey 2 s DX A 25 PO T P A i i B 5 5 ke

FEEORS B H AR (159458} ,7.69% CP) n] LAffi#5 2545 4 ik 2 S P87 (9.01 Jo/ 7R ) |, SRS FORE R H KL (45% K5
#1,10.38% CP) Al LASKIFEF IR T FRIEILER (91.95 J0/7F ) o i ZEHb X B vl LIRS A S & 55k 00 i v
R M AT R AR TR B RS B H ORISR (R R 5 3 IR 3 e RO (R B = 1) (R i 5 R SR

A A A I RE

*2 FHERSEMXSDEFSIRARE
Table 2 Silage technology flow in Qinghai-Tibet Plateau alpine area

AT Procedures

R EL 1 Technical points

HEREIFI Attention

falacy o]
Building silage trench

JERRE £

Silage raw material preparation

SRS

Trench filling and compaction

BEHEAEE TR FELE M 2 T K B9 O B KA S B A D
W, A P S R (TR B T 2 S T T, 30° D) s 45 B AR
Bohk R KA R SR A B S TN IEE R

TR 65%—T5% A E (VIR F OB, FRA&RB HK
BR) 38 BV S S R R — B TE 2—3 em AT, 4RI O IR
K —AE 4—6 cm,

FESSIRET 10—15 om JEAY TR AT s 4R | 58 B DU 8 e 40 Joic 38 0 B 5 32
A S ARV E PR STV G Y SR 5 A% 15—20 em JRETF
WP F R ST 1Y, [) A i HRE L 3] 349 50 5 o 7 O B 5 224 5 0 g o b
20—30 cm A REI {5 1k 25 08 /N R T I 350 R 2 H 5k, KA IE7 4%
2—3 d WEM,

PEEANE L TE, T RN N E

KA B 4 B B
R g

TR B ORI TR S TN
152

T L R T et T s C R
Trench capping FERF B 30 om LGV LB " (B2 0L A e, 0 DU BT IR TR
B

Late stage management

&

Utilization of silage

IS VU RS HEAK I 5 A B T 2R | o S B B RS

= TEHIX & R IR] A 40 d 247 K BIRRE , 50—60 d BUH , BUH 1% M —
S BERIZ BRI, R T I R i 7 s B A S A RORE A A R
R,

S BESI T BT T RB A

B 1 — WK R AR

12
BT £ 180
2 = 160 a
10 ‘
E S 140 : _L
W3S 9 a i
4= b =7 120 b
g 8 o
=} ~
E‘Eﬁa 7 :H'g 100
=2 6 ?I' =5 80 c
o ¢ ®E o0t
gu 5 *@'5 d
Py 2 401
£ 2 (
2 3 -g 20
2 0 : : :
0 15 30 45 60

AEGHE MEETE BRERE s

H HUkS B} Ee /] Dietary concentrate feed percent

BT Herbage types

11 AEHRBRLAHTHRRAEENBEEE (KAFEL AR

E10 FAERFEHAXTHREEEESE (SN THIBEIH

£)

)

Fig.11 Average daily body weight gains of Qinghai-Tibet Plateau

Fig. 10 Herbage crude protein contents under different

processing procedures in Qinghai-Tibet Plateau alpine area sheep fed diets with different concentrate feed levels ( Redraw from

[48]
(Actually obtained in Guinan of Qinghai Province) Xu et al'*)

(2) Vo2, o s Al s s DX P T, 3 O SR SIS , BEA N TR R, R RS
FEEANT . BRI RV TR, BA IS T 1% 22 B — I BCRBC A AN AR SR X 2R 4 2 19
AR AMEREFIRIE N AR R, 3] 60 d BTN A5 R R W, 508 F I — RO LE , v 2= 00 AR R]E
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(150 g KPR 371 d7") BORPERN SR, T DL 35 I8 AR 20 0 AR MR RE , S i@ R0 dl i i (36 3) o kb
iz Hi X A8 IS AT SR IV 22 R & UM ROR | BRI A & v R 2k

(3) “ B i) B B, 700 B 20 8 e AR 20T 5 BRMUH, SEr KR & AR KR RE . HEAR
Jev , A DRI A s D] e AR B AR DA 5 8 8 ) FAR, T v 2o X 3 e D) A )t A S B
RO PIBG U BIORBE T X & S i, B R T K& A MR R R AR TR i K
SR RO I RTINS 2 e TR A E AR (3R 4) o AR, G ) B BEBOR T i UL
SEEE XA IX AR 2 T HUASAL T, A7 RSl 1 i FE st XA 25O 5w ol 42 B

£3 ATEWESHPAMIERSSERMERES IS (B TRMAMGESE)

Table 3 Growth performance and economic benefit of Qinghai-Tibet Plateau sheep under grazing and grazing-supplementing management

during cold season ( Remade from Xu et al['))

g e 2R I — 2 A M

FEHr Ttems ) L . .
Cold season grazing Grazing combined supplementing

BHETE Total body weight gain/kg -3.16+0.89 2.06+1.17

HI¥HA T Average daily body weight gain/(g/d) -52.67+14.45 34.33+£19.54

#MAIBAS Supplementing cost/ ( 7T/ ) 0.00 22.50

F25E U35 Breeding profit/ (JG/ ) -66.36+18.21 20.76+24.62

£4 AETEARFHETHERSEMEREAMGFREB S (FRHEEH T Xu 52))
Table 4 Growth performance and breeding profit of Qinghai-Tibet Plateau sheep under different feeding managements during cold season

(Remade from Xu et al'?))

JE47 Ttems . (ééﬂmﬂ}’fﬂ?% . e Ee ’
Nutrition balanced feeding Cold season grazing

H AR ZE A Diet crude protein/% 10.31 5.10

R 4 EHURIATE Initial body weight/kg 23.91+0.96 28.16+2.16

R4 FE AR Final body weight/kg 49.25+1.29a 22.50+2.09b

TR AR BIGE Total body weight gain/kg 25.33+1.35a -5.66+0.51b

TR B #E Feed consume/ (kg THE) 190.11 98.83

F£51 3% ] Breeding cost/ (JL/3F) 326.99 —

W E IS Benefit of body weight gain/ ( JG/3F) 532.00+28.52a -119.00+10.73b

FEIHULRS Total breeding profit/ ( JG/2F) 205.01+28.52a -119.00+10.73b

(4) FEER A RS . FR 40 R RN T M A 7 R 0 ™ it | 285 5 R ) 48 G0 VR Jre DR 0% 20 = ot 01 5 il
HRS AT LUE 6 H I R 25 2L AT R A 3 34.00 keg/ DL IR E A F] 15.80 ke/ (3R 5) . TEH MU JRAL
DX RN RO X, R FH 76 2 00 S T A R AT DA 28 4 e ) 3 130 8 o 3 AP0l A 7= 3% M) AR iR
M E AR X R R B RS | 27 o 8 B b OO T Rl st v D AR S PR B Y A B2 3L

£S5 TRAFRARTERARFNERTBENRE

Table 5 Growth and slaughter performance of Qinghai-Tibet Plateau lamb under different feeding managements

Ei=tan EGE-ES JIC/EES p
Ttem feedlot lamb Grazing

WIHEIATE Initial body weight/kg 16.50+0.64a 15.25£0.55a 0.162
AWK Final body weight/kg 34.00+1.43Aa 21.50+0.59Bb 0.000
PELIAE Body weight gain/kg 17.50+1.30Aa 6.25+0.57Bb 0.000
JiATE Carcass weight/kg 15.80£2.74Aa 8.58+0.71 Bb 0.000
J& 5% Slaughter rate/% 47.38+2.25Aa 40.52+2.52 Bb 0.002

3.5 R OE AT
UTAESR , e S e FE M X A T — ARG A e Sk Al i o 51 R et T 20 B AR - e RO
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B N R A | A 7 AR B B e R € Y e B R A T (4RI S TR R R RN R DR PR AR
FEAENT JEARRYDAE) o &= mom Tl 0 & A — @ BB Lol sl 7 R i b X 55 ) J ol , B HE 3l T /=1 9%
b DXR O B BTG ORI A R AP, AR MR R AR = RIS R R G T2 A7 2 e iy ki | it
PR PR A i SRR €™ A FE T A B AR TR R [RIBHR 5E T RIS GA
3.6 lEA KR

IEAER 76 T e S = FE L X BB T T — =kl & R AR 38—k LA™l SRR Y A AR
A S ST Tl A YRR I AR AL AE 7 B AR 2 T B M MR Rl o AN, A A Al DX A AR L
JEN T b A = 0 o e = i TSP O A 0 Ak T R R B 1A 9%, KR4 = 7 R & MR & ol 408
RGBT DARR R R AR RN Tk 2 3 A v A 7 0 R 1 S SR T R R €8 7 B
{B, P2 F T AR BR A Bl 58 = b ASCR MR 55 77l ok 2, B AR AL v 36 4% 55 8h 3 i FF I RR e ik A
(0 Z 5% SCENE BEZEAT R AR R B 7™ AR50 5 45 S IR o EAF R K SR AR WL, 7l i
AR T T E M X RO A PR RCR AR B RS, MR Sh T A SR S X e R A
3.7 AEREOLA P HLUE

H AT, T 9 e A RO IX T A T R T X8 “F A < Al + b+ AR SR AR i 2R 4 2 7=\l A =X
R A, @ Al + 5+ 7 A DA 18 DL AR PO X A b e - O I v 7 N Tl A -
DT 7 it - 25 R - 5 B T IR A IR SR B AR B ) A A A O — IR L R SRR, A
W AR B & A PR A 3 3 A A B PR, T FR A N T ) e e A A = B (R
I R REH E SRR HORAE ) N T, R R R P XS B R R A IR IR R RS R X
T RE R AN ZE DR O 3 55 7 T R PR AR ZE 0 & e B 5 I AR T e N T b A | ) 4
PR B i BB N AR AT B Bl TR AR BRGNS, @ RSB F8 DA R AR B Ay
SR TN T A A SO AR ] RS VA T - AR A B IR I R SRR R B A -l
BRI R —IRI R A E ol kR E, Bl . 4 5t B R Z 5w e B BOl B & 1B+ i A 1EAL 3
HEAR R B RE AR R4 T4 A RN 0 T, DAk 0 35 0% U ¥ O TR R R Ak A 7= 7 T J IR 4% e b B R 1) )
i, 30 Ao R N T AR ) e T R R A4 2 < R YA ) R B ) 5 A 6 S S T T LR R 4R T RO
REFEMAENW S, FRSEERE A LR, JeG TR TGRS b B A S R R i X
PR I T ARE PR RIS ST BN PR AR AR TRON A i AR AR O L B A R B T AAE
FEA RGN, B FEAR AR, 48 DL R AR F b B R — R N T b A — O R AR I — ) RO RS o
e —E A 5 SR I A ) SRR A B 7 SRS RN T A8 — IR A A 7l kSRR AN . B R B 5 S Sk
JeB WO AR i A TR b R RN B 7 5 0 T A 4 A 35 I A A 1 I SR A e R e < B A T R B
P PR TR AR AR PR AR AL B 2B IS

4 SEMRETEHRIRBYVINBI

25 AR T MR = LB, WS Xz 20 S
TG R E Ol 1) AR A RO R R RE R T T
FHO RGEBCERMAMR B (R 6) . O mEs
Mo BRI RDKP g R T, Bl S b BN PR ER
s FE S 4 2 3 T (ORI A A I IR
BRI ) |, 0f AR A e ZE FEHU T 3, T AL TR 75 0

o R B2 SEARHERCESHILEDA TS
WA KA W53 R AERRIR RS MR )

E@Iﬁlﬂﬂ‘{)@ﬁﬂﬂﬁﬁiﬁﬁzﬁx , ﬁgj{%%Tﬁﬂﬁdﬁ?&% %yj cooperative in Guinan County of Qinghai Province
Ato @ 1B SN T A W E T A58 B # 4

Dividends of Jia-cang ecological animal husbandry
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PN T AR AL N 5 o T D7 OB AR R M SR AR . R0l S e b s 173 B R Ao
i 16 AR LI AE F P ARG BOR AL BN T 5 st A A PR AR OUAG A5 A . F A T B AR B R A oy it
PSRRI HEAT T ORI B, 028 P 1 iSSP 4] ™ o (16 8) AN Ze il il 2 o [RIR , SRTIE B
WO AR RRAT T OB IR AR B (18110) 8 B IR A - 4RI T LA RO, O R X e
POl RGHCR BERTE . SEGR R PO L, RO SRR s T 548 20 A B 3 & 1) HRDL AL,
DR st ) B P 0 OO B A e A W v A B U B ) ) R R SRR R A T KR A R S
Y, R 1 27 A i ) SO ) e R T R 4D, 7 B v ) R A AL RO A RN B 1 5 3 A AR A R
FIR 58, SEL T LA A 4] B 98 S AR AR P B 2 AL B3 7 i . @ Pkl S e R R B AD I i, 54%
GE AT R ol P A SR — U B AT HE R S BN R — T = Rl N X RERR A BT T AL
FTE N REMOI A 7= BRI, N 82 5 ik 55 ORI 257 MU, ¥ v A R I AR, fle A R i, L5
MERZ S 7 CR PO LA A 0], 38 0 5 5 8 IR I M R R BOR B35 P i T K& LR = AR A A
HRRHE T R R A S IR AN I RE B A . e A REHOI A R RN S SR AR R R
AF T IIT A PR SCEIE e 417 197 55 H tH A5 2 M7 3, SE R R 0lk =l i, fe A e R, 2017 AR5
VEAE P BJAR A 2158 5 8098.4 J0 , MRIGICHCR B3 . O A ROl fe AR A PR, 2 Tk 7 R
I RIR T Z TR MO, S BB BRI AR o w2 7 g et T S Rt B R T R e A, DB
T AR HE I AR EE T R X R R B R A 7 I R ORI AR AR SR R A
SEMMM, 455w R R AR T AR A SR s A, S T AR AR i B Qi A = o e
o [ SH A A R R R R AR i B Ol R SRR R [R]85 AR ™ ot B B A i 2 A0 L A
SREE P AT DL DRt o R R e S M X A A RO, B B B R G R A R AR SRR

F6 BEBREREMRESERLEREK

Table 6 Development effect of ecological grass-based livestock husbandry in Qinghai-Tibet Plateau alpine area

£ gt B 7 POl A B
Ttem Traditional grassland livestock husbandry Ecological grass-based livestock husbandry

I FETE A 53E BRI Protection and proper utilization of alpine grassland

B Al FE R G SR JHA ML BRES PO I | 8 BE SR A 7 b SR JR 2 1 Pk

Management of degraded grassland KRN E PR B R B R FH B 2R 0
ARIBAL T BRI ] e p e PR B TR WM RART ) 1 R0, 4L T R 3 T
Utilization of un-degraded grassland GRE LSS AFIE], A AR T R S R R B TR

IRTFWIRBC R R BRI 1 A DL b A IR o B B e
20% A b R 1A M AR T 1R LA T Rk R
T R R AT T S A B R A L R A
PERTHCHT ok (18] 50 6) 5 A R Bt 1 s FE 3t 4542
FIH

R 5 R TR
Vegetation characteristics and biomass REAR R E 7

i R A 5 R 0N TR Planting artificial grassland and grass product processing
N T H AU AR A

Scale and technology for

Bl I /N RLBE RN R, DU B ) TR X, A RS i B 2 AL, T R R

Iy HFE RN T R GIREEROR | R R e R SR L T
artificial grassland
FFE IR 5 =X IMTIER A T W N5 0 35 T2 E
Grass product processing and HHENE, FEHATASERKRE SRR RN A EE TR E B R IR
using methods R A 5 AR B RAR T

Ty 2R ] A AL A

. W25 AT AT LA, BRI TR S SARAD™ W KRR S IR IS R 145 O, B3
Feeding methods and feed

HFEE AL AR P K F Lk KRR R A fh 322

conversion efficiency
Bl RGHCRFZ B ILZS Production efficiency and economic benefit of livestock husbandry

I ST Al A LT RERLE A 2885 AR (28 7, 54
- HP A P Tl 2B AT IR T Ml A 5 DX 00

Production organization modes o
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fabR F B F HOll A E O
Item Traditional grassland livestock husbandry Ecological grass-based livestock husbandry
‘ - I L IR ENEE, NG o SGEIGES
Livestock raising methods i % ] T 5 fc;;,%jg ﬁkq&/gﬁz]iﬂ]u[_-*u %ﬁﬂﬁ%ﬁll-l fogi
N A N = R =
GESEEIEE:E ks — R AR ) AR B i ) R RS R T L AR 4 2 A 4
S PR W (BE 5 2 e 47 FB4F 6—8  “HRHOA IR " R IY) & ] Hh A2 e AR T LN 5 2R 45 = f )

) AR ER K R EAER FRINAEE 0.6—1.5 45, R E D1V Ze 4w B T Bk,
LR AR AR S ART B HO A PR ROR A R AR

AR Ml + 5 7=+ 57 58l + SO IR 55 il A & 8 3 2 R
ME =P EEA SR EE T RSB, s AR 1, 2017
AT 2455.0—50923.6 J6/ 7, 3R 8098.4 JC, W

Livestock production efficiency

VAFRGE OB 2856 O 3, i T4 57 A 3

HRET W KRR AT, 5 HOf SN 2 8y R

Economic benefit of local pastoralists

Feadi HO SR 5%
EFEM X B RS RS RUEE Ecological benefit of Qinghai-Tibet Plateau alpine grass-livestock system
FE LI A RO 5 2 F MR A T BRYORW 1.5 8 F R IRTE h 54.6 kg, @ TG 5
Body weight of livestock 49.7 kg b

TFE RN ) R R AL 3
2323.2 kg DM( T 1) BRI HE L 47.1
DM/kg BW gain, 17 % i #E K HL 7 5L 5%

TR REJH R MR AICR

Feed consumption and feed

TR 3% JEL PN TR RE T RE B iy 448.3kg DM, BLEE LR 8.
3 kg DM/kg BW gain, SE B T DL I 4] B0 0% R IH B A 7

conversion efficiency A HEZMEH "

R A R I 48.5 kg CO,-eq/kg CW BREIEE , AF] 9.4 kg CO,-eq/kg CW , B EFEARE 7 ik 2%, JE T2 24
Carbon footprint of livestock products F i S AR AL KRR E 77l

- i R A7 1 kg MR TET B H 946.7 m? By 27" 1 kg MR ETFZMH 90.2 m? By £ H I B ( (.45 &5
Land using intensity - TR (T ) FERH AT B AR ) | R R R R

PR R I A M A A IR BT RO T R O R IR A L SRR
SR, AR TR AT RRZEA RSO AR, AR T R TR R R I A5 R R A 2 A
R AE , REMS S 15 i FE A ] 2 R 1

FZEE LI RE
Alpine grassland function

5 RE

DRl b ] A R 7 R e AR S O, BB T R SR X R R R AR A ROR (AT e A S R4 e
BET AR S RAESGE UMM AR . (R BRTRAETE 5 )™ bl K H S8R e S A A5 PR P O R SR, 5
L SRl DX A 2 e R T A R X A sl v i A A DR R DX v i e SR A B S gt — A
2y AR A OR P A R A RS ) MR i RO A R ST« (1) DA IR OSSR IX O AL, A R DX Il il AR
RO, A B T B 0 IR IR LN, b I M A ™ D BE R A A5 TR, PR o) BT R 0 o v
Nt AR 7 0 T i e 0 o ) e = A o e = R R 2R E T HEAT R R B R I IR A BRI R A
BAEFRCR R AR RO 2B s . (2) P d SR BC A, S B I B I RERR & A R
DR AT 21 7 OISR, A A DX DRl ] B A R A A ROl BT A 7l T A ARl X HEA T R IR 45 45
RHBGEE SRS S5 R R, T KA F PO X (A0 ) AW X (AR S TIRE A= DIRE ) AT
AWK (A I8 BYAEAS LR DIRE , S B AR A TR U SRATHOI A 7 7 il A R 22 B A, e o o Dt
LR R S RO bR R SR (3) ST AR S RO B B, B ) VIR R PR R, VLR E AR
SR A [ G el A a2 bR A 285 SC WL ) e 4 A s i S o el ) BT R R A T oK L
SR IR I R H Z AT, R =TI A e AR A AR 5 RAE BGE R B 0R, LR UM & B M &
A B A 4 5 T e R R BRI A DA bR [ 52 e PN 5 R AR IR AR el DX N R B A
WD TR B R LR ST B T8, BB A I S B A s ) DR R AR A S ), Bl = VIR 5K A el g
FER M SR ST L
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