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Figure 1 (Color online) Spatial distribution of farms and ranches in Hulunbuir Agricultural Reclamation Group

B F12005~20154E 2 4F 24404 S 4 MOl St 800

3 T2005 F120154F Landsat TM/OLIE J& 5214 .
121007 4 M A FH /72 35 SR R A 45037 12 107 + i F
FH AR B 3 U A2 DR A B4R A1 247 AR 1037 B
A3 A5 PR BT LA K AS ) o 7 55 B e A 35 v
- A FH /78 S5 PR S R G, AR R R T R A
HiL 3 A Ve 7 T (55 B >50%) . R T (RS
FE20%~50%) FUIL A 5 J3 50 (i B2 5%~20%). T
[i] — 30 %) o b 7 5 B R O I AN R B e R AR Rk
. AR IE S 2 = VTR R R Ak 8 R K T
PO R P PR A €2 9 R BERRAIE A X L
T 25 R R WAL SRR, i B 24 R O
Hu iR AR

2.2 W AN

I F A4 B 6 A # 7Y (vegetation  photosynthesis
model, VPM)fl 5 HNPP, VPMAFE R & —43F T

A R T AE AR RS A T A B R e Re R R
FEARL . 2004 4F #5144 57 LR B AR X H I FELAS ]
B RGIRBTTE T — R 5 0B RIAL 56 A1 55 IE 5T,
HRH R AR 178

12 4G F) F Monteith 77 2 JR BN A & R &
SR D1 (GPPYHEAT L, HE AR 4 [ SRS
GPPI H ] ¢ 2 1155 NPP. A5 A (14 iy A B85 Ay 1 5 724
TH B TEELEVI (enhanced vegetation index) L) A i Z& 7K
ArFE8EULSWI (land surface water index), A5 [0] 4
BEAE500 m, B[] 43 BEFE8 K (Y MODIS b 3 S I 2 7= iy
(MODO09A 1) (http://www.edc.usgs.gov/) I 1515 2]. i
ik A TrhESRE RN ER SR R 5
P 52 {4t ) S5 ol sl K00 107 ANUSPLINE R i
TTHEEA RS K . 500 mit %5 43 HE R M £ ds .

2.3 A TR R T
A 7 LA TR T R R ORI

1713



4 % B & 2018%F6H £63% F£17H

WA G A g, BB TR S I T PA AR 7 A S
AT s i, R RO RS AR, T
g AR E T ORI i, 45 AR IR B e H
i, S Y LR AR Dy 3 A J A R
b ) R b 22 KR 14% 0 L B B R
i A A O NPPHERAS B

NPP

= 1
£ S, (1+S,.) W

Horh, B A B A T AR T 25 7 i (g/(m? a)), NPPW
BHLAE SUNPP(gC/(m” a)), Sy, 0 5 A= ) B BINPPIY
FLI R (g/gC), KU H0.45; S, B4 b 35 43 F1
M b B4 A5 e )

24 PEEE R

RXEHEREEAERAFWETEK . AT %
B ROE R B AR T, Bk K E R SRR
Fa. HitE AT

a=5"Cuc )
U, xDOY

CANAF YRR A & (R AL, GHRFETH™
i, Cue NHEBR MM FERFTRE, UshEXEHEE,
1.25 kg/d; DOYH—4- 1) KEL, 365 d.

ORI T 238 (Cuse) W A 2 5 b 45 3L ] ) o 22
Wy, RS R E L, BB A, (R
AT HRFSR A 0 EE AR . 0 R SR A 2

ERUMCERMCRCEE . B EERRET—2 R0 T
WO AE =R, RIGEE R B 0 /0 AR O i 2
i B BE LA b, T RO AR, IR R R & B IE AR
K. kKE. B AR R R R 50%~60%,
P RN 75%, X B34 0] R %8 60%

2.5 & PHRARATE

TESE T T (A E IEAME), FIE R
IR RN W
_ Ga-Gb
- a
Ao, R FEHL IR R B3, 25 2R TE I 3 B 7T K
B, SR TN R M 2 Gay B ERIS AR
it GO R S PR 7

3 @ik5abr

3.1 PR DURAR BRI GO B SR AEAR B4 B

FHh G R A T B R I 28 25 S A R, HEE
i ) B R R e B S A0 A T B U e B Y
M (1, A8 D SR A B 4 A 244 A W3 B0 A, 80l T A
Z1°06.90x10° km?>. A [A] 4 4 b 22 [) 4 55 b 43 A 22 57
%, FRIRR O R R ROk, 20 1.02x10°
km?; K =D g WA AR B0 RN R0 AR 4L
%, BEHLEAS K781, 60681605 km*(El2). %4h

R

x100%. (3)

1200 ~
B SEEEsh B OEEESh BEEEEEh
1000 - —
800 N
g =
& 50Fm I ﬂ.
& : [ E -
3 il N
400
- S
§ N B
200} % _ % %
} N SR
\ \ R
N N ENNNANNRKNR
0 R b | | SHN 8
R EEEEEEEE EE YN EEEEEEEYE:
o B E R KRR KRB DR RER BN ERERERRBRR
B E RRERRBRRORR PO IR DRI O B & B &
2R 2H B R 2 E® KN RS DOa DR @B 0
B4 R K moW R R E R &g @ £ I8 = W
£ @ i B
& =

B2 0PEDURR B IR S b R RS A

Figure 2 Grassland area of farms and ranches in Hulunbuir Agricultural Reclamation Group
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Figure 3 The spatial distribution of hay yield of farms and ranches in Hulunbuir Agricultural Reclamation Group in 2015
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Table 2  Statistics of carrying capacity of farms and ranches in Hulunbuir Agricultural Reclamation Group (Unit: Ten thousand sheep-unit)
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Figure 4 Statistics of grazing capacity of farms and ranches in Hulunbuir Agricultural Reclamation Group
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Table 3  Statistics of planning area for artificial grassland of farms and ranches in Hulunbuir Agricultural Reclamation Group (Unit: km?)
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Forage-livestock status in farms and ranches of ecological
grass-animal husbandry construction and allocation
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In order to increase of husbandry production and to have a sustainable development of pastures, it is important to accel-
erate the construction of ecological grass-animal husbandry, to promote the grassland ecological carrying capacity and to
reach the equilibrium in the grassland-livestock balance. We chose twenty-four farms and ranches in Hulunbuir Agricul-
tural Reclamation Group as study area, satellite imagery from 500-m MODIS, 30-m Landsat, and 4-m GF-2 are used
together with annual report data of farms and ranches. We mapped the spatial distribution and the status of degradation of
grassland and we computed the net primary productivity (NPP) of farms and ranches in Hulunbuir Agricultural Reclama-
tion Group, using remote sensing images as input data in a Vegetation Photosynthesis Model (VPM). We then analyzed
the carrying capacity of grassland and its over-grazing degree and proposed the construction of artificial grassland mode
of ecological grass-animal husbandry in farms and ranches. We found that about 66.16% of natural grassland has been
subject to serious degradation in different degrees in the twenty-four farms and ranches, mainly manifested in the decline
of grassland vegetation productivity and coverage. The grassland fragmentation area was about 1.55% of the total grass-
land area. Based on remote sensing the result that annual average grassland yield was about 34.07x10* t, ranging from
27.43x10* t in 2001 to 48.89x10" t in 2013 of farms and ranches in Hulunbuir Agricultural Reclamation Group. The ac-
tual grazing capacity was 164.19x10* sheep units while the theoretical grazing capacity was only 86.83x10* sheep units
in Hulunbuir Agricultural Reclamation Group in 2015. The forage gap was 42.35x10* t and overload rate reached 89%
without the consideration of the silage grass and purchased forage. The cultivated land area is 3.95x10° km* in Hulunbuir
Agricultural Reclamation Group. Converting 10% of the cultivated land area into artificial grassland could provide grass
yield amounting to 5.86x10* km? of the natural grassland, which would meet with the forage demand of livestock in
Hulunbuir Agricultural Reclamation Group. The implementation of the Grain-Warp-Feed and the Grass-Crop rotation
production mode, and the establishment of artificial grassland on cultivated land can improve the grassland quality,
grassland-livestock balance, and reduce grassland degradation, which is critical to promoting the ability of the sustainable
development of husbandry and ecological protection in pastures. As a measure of agricultural supply side reform, the
strategy of transforming grain into forage aims to achieve effective allocation of resources.

ecological grass-animal husbandry, grassland degradation, grassland carrying capacity, grassland-livestock
balance, Hulunbuir Agricultural Reclamation Group
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