4 % B & 20184 £63% £ 17H: 1619 ~ 1631
EEEETTEDYECET N BN

SCIENCE CHINA PRESS

@(Hﬂﬂ%) Jeiiil

WO BRI A £ B Stk

A T SRR, R, BRI BTN, ZRRT RS BRR
RIS, @R Sk Gk BB R ' SRk 1

T EREBAT I, RS PR E S SR =, JEET 100093;
HEREBE NS BT PG, JEaT 100093;
USRI S =B, Jbat 1008715

T EREB AR, T EREB L R S SR %, dEET 100093;
TR B B A R 2B, JERT 100049,

TR RN A BE 2 SEERRBERE, 1N 510530,

o E R =B R R BE R RO B I A %, dEaT 100864;

R B E TSR, dEaT 1001015

- HEREAR AR E AT, U T 810008

* It Z& N, E-mail: jyfang@urban.pku.edu.cn; fangjingyun @ibcas.ac.cn

© XN U R W

2018-01-10 Wi, 2018-03-28 14[a], 2018-03-29 $23Z, 2018-06-05 ML T & 3
Hh E R BRI S5 I 453 Tl 2 S0 H (KFI-STS-ZDTP-004) . [H 5 8 RABFENFFE I (20 14CB954303) A [E Bl 22 B 2 o i PF 10 H % Bl

T CFRVRAGRFERLMEVES TRAGHFRESEET SN, GERAERET, WTURFSHA
(BmI=ZMEFE, AREAT E-FL40E-FWAE-FTENKE, T 2" BERLREREKHE
REAEAEREFERLRREWOERTE, FFRRAWEA, BRRAEZHO XN E, AE, GFEAA
T ia A AR AN & Rk Kb W s F R E ), SERFRLAL, CEARRMBFME, £EAEME
B RAXAEBR TR WEEEE R b, R T HEFE R KR A A Y kR IR R AR R B
B RUTARFHR LN EENNEARE, NEFRMNEFTRE, ATEMRERE, RAERRPKR S E
BARRE, EHWEFHRPAESHRAERERE, AEGRRR SN TRE, FHFRAREE, XA
BARREEURRK SRR RKERE, CINMRT BRI R RNFFE. T ERAFRL"ES, EARE TR
NAKERAFRT BRI AR THELE, BGTEFNESMEFRE

gkl EAME, ARG, FHRLRE TR, B, FEAL, B4R, FHRE

3043k, BEE AL AT & e, 3R EER
REE SR AT E KA, H W R IE 2 1R H
FEWD . RIS SR B A IEAERS . Bl n, 2012
AETR R A AR B R 27 %!, i
BRI R 240%™, K, T A& 2 5
B 78 A8 B AR 1) 22 4 B4 R, R A b 25 F
A= O OFARE N X — A8 Ak, RIRERAL AR A =, 2

WSl 4y ) B 0 TR R SRy T DR e A i
WOZBTIIAR B L A e ) i i, A S MR- 22 A = A
PR, 55— 71, F R IR MY N AL DL AR B
MEE R E, FHARKEAY), MR At &b
FAEAIG, BRI 2 Bl W) 1 A3 1) ) MR P AL SR B A
MR B, En] UF A BER P 41 5, PR n]
il U R BT A AR AT R A TR 28 AN BT IR ), AR R AR

SRR Tz, S, KOCH, S ROk e A R LSRR, RRAE R, 2018, 63: 1619-1631
Fang J Y, Jing H C, Zhang W H, et al. The concept of “Grass-based Livestock Husbandry” and its practice in Hulun Buir, Inner Mongolia (in
Chinese). Chin Sci Bull, 2018, 63: 1619-1631, doi: 10.1360/N972018-00042

© 2018 (HpIERIYE) Atk

www.scichina.com  csb.scichina.com




4% % b #& 2018% 68 £63% 171

SRR, R, R ol i & A A
PR A = SRR A R T TR K
DT B M) FH A P AT 2 3 ol — 3R U 7 0 T
PRz — Dl DA T A 2 AR 4 5 A 7 T RE Y P
P, T, TR R AR IR s r T
HRE A A AR 7 g BE IR R, AT A A T AR
i, ATk R . A RS, — 2 XK TR
T

R T ) e ol 2 e ] 5 AT A5 5 0 R A 285 S W
HEBERY B 2. R A kLA o AR A
) — i (— AR Y L R 12), R
FRE ARG G T 1P A i i BRI B, AR
TR T IR E AR A7 BEBR A K L BT, dh T1E
AE A2 AR 500 B R A P, X 3 ] A T3 A
LHERE T S Y, U R A S 4

figk PR OREAN LY G B AE TR SN TR M. A
e [ 5 J DX, AR S AT L R R AR DR 5 I
o FeBg . RO, RO, RS, RRA
TREH, ANURT R PR RO I A TR, R AR
G fifp D BR R B TR g, A R A A B A2 S

6
fig'.

X — 5T, A0 201 145 i p [
2 B M W AF 7T B 26 0 B9 A S O B2 B, IR
i M A S AR AR DR X B M AE (U BORR AR S I
AP AR I X ), FfHE A X R RO Y PR
&, slEEZR TS, WE, PR
BIF T —RGE2ER BT B XS &, X
CHUMOD B B 9 R R AT 2 — 25 B AR 2E R IE
O AE19944, BT 58 58 NI 415t 7 g B 1l
X % J B Ol A ) R A7 3 338, JF 4R ).
2014479 H ) 6 55 B4 5S 19 (el AR RO RR X, 45
R X R SRR ) BE R, IR T
“EMOL R & RS, T RSB FEE20144E 10
A BIF R TAEL T2 b, 8IS mi
Ar R, IR R B R RV, RS RO
— A A 201 54F H e — 5 S0, R e R e &
JRE PO, e TF R R ] A b 37 2% A A K
B, ARALE A T — R0 & E RO B Sk
(an A v 35 2 T2k — A R AR AL A b 25 F B 38 5
Tl F AN T 5 T B R AR b Bl & SR e 5
U3 ), AR 5 LA, S
HbFPED TR R i, R R R R Ol

1620

K. A A ERTFR T SOOI 528
1 ROl AHER . Ak 3

1.1 AHO

RO R R F Ol 45 A Ak Y
AT, bR RN A B R R AR, N
T R s O — A, TR s AN T
HHAXMEROL . #lk . sl AR E, WA
mr.

“BHOLFEEMHE§EC 2 ALY
Sh, Wt N TARSRE . B, (KO R R R A A
YIteseAE N sh i, IS . &, 1% &= ares
b ) b R RO B, SR R A Sy A
b DA A B A B Ol B R B B k. mlk—
Tl R RR SR P T 19824 IR . JE ok, (hE
Oy T RRSE KR SR AIFFE ) — 15X Rk i P A T T
B B AR VO i BEO A5 A5E S, PR SCR D 2
F LA Ji ok FE il %) 5 T R M RN R R P R )
SCHY R 0 35 R B O, RS A, R IR
PR, ORE R SRS OIS, E R E
AU RS, B A B — A R AR L. %
MREs R E U S, DU R KSR B, B AR
PN T s S5t ey . &, A=, T,
FIA . S5 F B, k8 & A IR . w5 &
o T S0 0 S A, SRR R 55, A
A SR R S O T R AR L IIRE, AR AR
b #B & B Y FE .

“HE A B BT 19844F A 4k R S A U2 PR
L SRR (E R AEY) M E B R E T AR R
gt, B AN AE R e 0 Al F b —FLRY, HEARCRAE
R, BT RIREHLLLAN, TEHF M b S O 4
G EMEE . RS ERG A R A, U
FHAAE . M. BEFEHEARRS, BHRIEARR
A =i B R— 2R RIS
R FR G, =0T LI R R, S
Mol A A AR RGE, B KR RS
(B A TR =58 AP,

CHER AT AT DR A < < A
B A R, (HE AR EPE R RS, mRrEE
45 7 WOl AR FE R 1 B T A R AR S R R
B R IR R OB SO | AR TR B I & R



IR

HR SRR AE T, TCI8 2 7E R R X R R AR AR XK R
BHOW, & R AR5y L

AR BB 2 AR . BN (grass-based
livestock husbandry, GLiH) /&8 i K 4K B 45 #L AT A
TR, A E AR T, R BCIL B 2L Y e
Bh, ST E RN TR AR R, ARG E
FMAFREE N L) = Ao iR, RS2,
TER X, B eA R E e p AR AR PR E, R
N B 5 R R B b R P S B R AR S s TEAR
X, BRI N TR A SRR, SCBLE RL A ) 5 4
FRANH; FERE AL Fr e, 76 5 & FAR A A0 7K 5 TR
FERUK LR FEDIRE R AT HE T, 38 BRI B 1L R Y
AT OIRE, kR AR ROl RO ] R
Sy R HOW RN E Ol AR PR R, SRR N T
IR, R R R A &SR AN T AR R R
CEPOLESHAEREE T F-B4E . B-BhE.
F-BBONKAE. EmiEA S RE A S I RE G —
FRUwh; 5155 Yol AH e, BRI AT B B 1R+
P AESHRGESENE. WA DIRE L, <R
B BT, WO R R R O, B BORARAE AT
Sy E, PR AN T RESE, kAR T KRR TR
] Bl RN A O A R I B8 P I . B T 5K K A T)
R NS RE B UE, <FEHOI FE SR R A 7 R AE
AR RIS, B OC A A 7 A AR A DD e Y A PR D
SRR, BRI AR KR SE A R4 A 1 1l
ML TR M, RHIHA = Y)6e, AR E POl
R AR B X T AR R AR B kA 7 R4 L K
FE AN, AL ERTRE.

1.2 B0 R B 3

AN TR, FHOWSRTES G2 3 Pl A gl g
PRI —FP AR TR, BRI, FEGE
WOl ) A R 3 - 3 W A 22 () ) ] e (R 7 i fin ) =
NAEFHRREN, BT A PG — AR (8 1).

P (forage cultivation). P, S LA fl EORL
Ayt R, EEIRUN TR £ KRR Y
W RUORHIb S R GE, B ROl & R R B R R
FRASFARVE AT LA A3 R KRR BRI N T AR R, Horfr, R
SR B R ORI T RE A R AR R M, TN AR LAY
U F B N TRl | 5 | B A AR A AR
FRGLr R BORE. Az ) BB A AR ) A A 3
YEY) (AN e M 3% (Brassica napus L.). #EF (Avena

FoE e FERNT
— o GRS
« RRATES e o AERILER
o REATES . SN o KUFEEE R
« FABH . R o EERNTAHS
i s o BUFFShNE
g i &
BEIRESRN O BEEEVEMRNT O BRURREN
| STV t

A

B 1 Ol ARRHEAL . SOl A R R IR A A
WRHAM, A =F NG — 1R AR, A Re & A

Figure 1 Conceptual diagram of Grass-based Livestock Husbandry
(GLiH). GLiH is consisted with three production systems, including
forage cultivation, forage processing, and livestock management and
production. The “forage-livestock balance” can be achieved only at the
condition of integrating the three production systems
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Table 1 Comparison of dry-matter yield, crude protein and protein content between natural and cultivated grasslands'*!

T ZE HORE i (T HE ha™) HLE F & (%) 15 ik (kg ha™®) SCHRA IR

K 2 - [16]

KIRE M 0.75 6~8 53 [24]

HAE N TR 5~15 18~22 2000 [25]

HaA N T 9~15 8~11 1140 [26]

TN TR 6~9 10~18 1050 [27]

T EK 16~28 7~8 1540 [28]
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Table 2 Comparison of dry-matter yield and herbage quality between cultivated and natural grasslands in Hulun Buir, Inner Mongolia'

[23]
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Table 3 Effects of restoration on natural grasslands in Hulun Buir,
Inner Mongolia'*!
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Figure 2 Conceptual diagram of Grass-based Livestock Husbandry
system. As extended production systems, value-added agriculture, spe-
cial industry, ecological tourism and cultural health care are also very
important. They constitute the GLiH system together
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Figure 3 Cultivated alfalfa grassland in Hulun Buir, Inner Mongolia
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Grassland is the largest area of territorial ecosystems in China, and accounts for more than 30% of the total national
land area. Primarily located in the north part and as the homeland of most ethnic minorities, the grassland region is
critical for ecological safety and the national security of the country. Furthermore, grassland provides nearly
one-third of the country total red meat and dairy products, respectively, and is important for national healthy food
supply. Yet, it is believed that a large proportion of China’s grasslands has been degraded or desertified at various
degrees because of overgrazing, increased population, mining, farming activities, and climate change. To achieve
grassland sustainable development, new concepts and technological advancement are required to tackle the degra-
dation challenges and to balance the relationships between “ecological civilization, sustainable production and bet-
ter living standard”. For this purpose, we proposed the concept of “Grass-based Livestock Husbandry” (abbreviated
as GLiH concept), which defines ecologically-sound management of grass-fed livestock and includes three produc-
tion systems: forage cultivation, forage processing, and livestock management and processing. This paper docu-
ments contents and significance of the GLiH concept, and discusses key scientific and technical issues in the de-
velopment of grass-based livestock husbandry and their possible solutions. The key of the concept is the coupling
and coherent development of an inter-dependent “grass-livestock relationship”. In the GLiH concept, “grasses” (in-
cluding various perennial and annual grass and shrub species) are considered as the foundation of “livestock” and
provides an explanation for the long-standing frustration in China’s livestock farming industry, in which for years
forage production has been totally neglected. GLiH also emphasizes the dual (productional and ecological) function
of the grassland and proposes to manage the grassland regions according to the “small vs. big” theory, i.e., to allo-
cate a small area of resources-rich land for cultivation of forage crops with high biomass and high quality to protect
the vast but fragile grasslands away from over-grazing and over-exploitation, as such to secure the demand of the
animal feed supplies as well as to allow the grassland to make its ecological functioning. We also propose eight
principles for the development of grass-based livestock husbandry, including grass breeding, artificial grassland
farming, conservation and better use of natural grassland, rational allocation between grass production and ecolog-
ical functioning, efficient harvesting and processing, efficient feeding of livestock, efficient use of natural re-
sources, and systems development. To verify the GLiH concept, a large scale pilot project of “Development of Ex-
perimental Zone for Sustainable Management of Grass-based Livestock Systems” has been implemented, in collab-
oration with Hulun Buir State Farm Conglomerate, and the project has achieved a big success ecologically and
economically.

ecological benefits, economic benefits, experimental zone for sustainable management of grass-based livestock
system, forage cultivation, forage production, Grass-based Livestock Husbandry (GLiH), livestock husbandry
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