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Abstract: The degradation of 60% of the world’s grasslands and 70% of China’s grasslands is a serious threat to sustainable
socio-economic development. The current approach of “enclosure instead of improvement” blocks the natural connection
between grassland and livestock and promotes the decoupling of livestock-environment-plant-human interactions. Grassland

improvement is to solve the fundamental contradiction of seasonal imbalance of grass-livestock supply and demand through a
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series of management measures under the guidance of the theory of grass science, to promote the sustainable development of
ecosystems and enhance the well-being of human beings. According to the target of improvement measures or their scales and
attributes, there are five classification methods for the implementation of improvement measures. Main methods include
enclosure, grazing, ripping, over seeding, fertilization, irrigation, fire, grazing, artificial rain enhancement, research
tourism, intelligent management, policies, and regulations, etc., and the integration of grass-animal feedback mechanisms
through changes in the grass system or its components. Grassland improvement follows the principles of industrialization,
careful transformation, comprehensiveness, and scale correspondence, requires synergy or superimposition between
integrated technologies, with effects reaching super saturation or surplus saturation. Grassland management is divided into
an improvement period and a utilization period, which corresponds to the state of health of the grassland. The utilization
period and improvement period of grassland always interact and constrain each other, so it is especially crucial to deal with
the relationship between these two. The key to grassland improvement is to determine the thresholds of ecosystem response to
the adaptation, response and saturation periods of the improvement measures. The degradation trend of grassland can be
predicted in advance, and appropriate improvement measures can be taken at critical points to restore the grassland to a
healthy. Ecological processes of the grassland improvement and utilization periods are not independent of each other, but are
integrated and promoted. The improvement period can be reasonably utilized, while the utilization period can also be
improved according to local conditions. Attaching importance to “harmful” organisms as irreplaceable components of the
ecosystem and their resource properties, clarifying the ecological and economic thresholds for their prevention and control.
Establish a standardized grassland improvement process based on the health level of grassland, which not only reduces the
threshold of entry, but also promotes intelligent, mechanized, and large-scale operations. On the basis of the traditional
improvement of “grass” and “land”, emphasis is placed on the improvement of “livestock” and its relationship with other

components of the grass system, and ultimately the cultivation of the grass system is realized.

Key Words: contradiction between grassland supply and animal demand; system coupling; classification of grassland

improvement ; grazing effect; grassland improvement after grazing; standard protocol of grassland improvement
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Fig.1 Connotation of grassland improvement
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Fig.2 Relationship between grassland supply and livestock demand and its regulation
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Fig.3 Feedback of grassland-animal interactions
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Fig.4 Classification of grassland improvement
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Table 1 Technique of grassland improvement

. 8 2 WL/ (kg COyeq/kg) WA R E (kg CO,/kg)
Grassland improvement Integration of techniques Target Carbon footprint Carbon emission factor
N AN+ AT+ FE R+ R W+ BN R L etk 300 1292
Over seeding Rl DX e R ) LAY ’ '
TR . B PR B R P i AR
Cultivation FF B+t N+ 4D % + X1 K1 M ) 3.90 312.8
S b

sl SR A s o R, G
Rionin S I sl 1 SRR BE R A o T 3.89 312.6

pme AR A Sy Hof 5 R T S
TEE A FES + VEE B + ) X e M ML L A 18 266.5
Irrigation b Vi) ’ ’
i S5 AR A P AT 225 7.04
Enclosure
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HE it M H bz B/ (kg COjeq/kg)  BRHEILAKL (kg CO,/kg)
Grassland improvement Integration of techniques Target Carbon footprint Carbon emission factor
e ‘ ‘ ‘ éﬁéf#ﬁiﬂﬁ—:%?ﬁﬁ\ﬁ
Graring HCHCHAMEA T+ 1 ?%%*ﬁﬁ,%%%ﬁ%ét 2.18 6.02

7=
o K A e IR 7 L1 323
JHAE TEE+ 0+ J0) DA B 4R TITEAE I, IR 1.35 0.90
Fertilize pUEA AR
®2 HEWNEEEHNZM
Table 2 Impacts of enclosure on grassland vegetation
e s HOp A K DRTEL W LEDE LRRTE oy
Grassland type Distribution Plant growth S'pem'es Abm'/e—ground Soil seed References
diversity biomass bank
WAIFF Typical steppe RS 1 1 T 1 [18—19]
HAIEJE Typical steppe 5] — T 1 1 [20—21]
i JE Desert steppe RS 1 T T - [22—23]
FiibE Desert Edty - T — — [24]
FEWHLJR Desert steppe THE mEET A — E1E — [25]
TR ELJF Desert steppe e wELVEE] ! ! — [26]
FEBE Desert TRRFI — — — — [27]
EFEE ) Alpine meadow T =TI 1 1 1 1 [28]
FIFEIEI B Alpine steppe A R W | ! f — [29—30]
FCBE Desert HHRAT T 1 1 — [31]
JLARIFC Typical steppe DrigIng Dt TR 1 T — — [32]
TR 25 Savanna TR LN — — T - [33]
WA H R Pampas BT AR 42 — 7 1 — [34]
FRMRELJF Forest Steppe E 1 1 — [35]
“ T UFRARHIMSURSE, | 7 FRERSEN G, —" RR AL
*3 EREENHBEFR
Table 3 Proper enclosure period for grassland
A I3 DXk IR I HE TR E= BTN
Grassland type Distribution area Degradation level Proper enclosure period/a References
M EEJE Typical steppe T E=ZE I g 30 [42]
JEIRHLJE Desert steppe THIWE R 5—7 [43]
T HL R Desert steppe e Ty 7 F24]
JEIRHLR Desert steppe e il 12 [26]
B 5L Desert steppe KERP L BB 20 [44]
JCIRHLE Desert steppe WA I B 14 [27]
JURIRE R Typical steppe  PIZETT B RIRH) R 14 [45]
WA R Typical steppe TR R e 15 [20]
FJELI M) Alpine meadow T HEHEILM Gy >6 [46]
FER A Alpine meadow T K HE 4 [47]
i FER A Alpine meadow  JECHEE A VT iE B 3—5 [30]
Hifi) Meadow He [ EUR kepz 6 [30]
A Shrubland g B 5 [48]
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Table 4 Forage species for over seeding in rangeland

BJFZER Grassland type Hi 5 Site #MEEFP Recommended forage species
IR M MEREPEONEL ) R R BT R RACR R E 1S NE
Alpine meadow & 16, LU R KR
[SES RN - TP, S B BOR SRR s S, N AR VAT RE 40
e A & il

pine steppe AR
M FRH VA - W25 3R, ro e 22, AR A B R AR B R ., Rk
Subtropical shrubland MEXR BT, A=M, AR, /N
M 5 SR RE R RO GRS O WP VT RE, £ 4E

. HO PR I

Typical steppe B, /NEAE
5 ) 5 BB B BT S UK R UhTIE A WA
) R 5 A %ﬁ?}i@iﬁ BTN PRI S VKB B YT AR m AL
Meadow steppe EEE
BRI IR Typical steppe A S P4 UK IR VAR Y AR N VA R 2
FE BB A Desert steppe il THE ST UKL A AT BORBRIR B R VDA T IE
Hifi) K Meadow steppe TR K0S AR WAL T
LB f) Salinized meadow S L B L SACH S VAT TR 00 | e BV B, St ke
PTG 57 HE R Savanna HRIEMK LT BIEwS BT AR R

R4 5 Temperate grassland SHPG 2= AL BRI

®

G M AU, P10t

B it A A 20 R T I T ORI | 3 A AR R R, 2 M AR it AR AR R B R, B
LI it U R R AU LR T R B R 4 a (IR M RUR E AR A 11 a
PEPEARZERUR AR I B 25 R A Y s NS TR R, BRI 12 a, AR BR AM R 3 & R
AGB B MAR, BRI 100 kg/hm?, FIEECEE o ZEEMERS NS W52 2k T RE R i E A T2
fifp - SERRAL'S . @ U it 2% 4 b it A AR A 7 O R SR A A R 2R N SRR AL
o S FE ) bt A S b BT FAAIG SOC, FE R BRI AL R AR VAT O F A Oy = it A 5 ik
W AVEI A, 3 RO o B BRI ) 55t RO X R 128 A0 G fE Y s K R 4 4k
3 a JiSE GRS AR AGB 4251425 37% 1 23% , S E AR 7 R 3B AR
3.6 JEM

Bt 4 5 E B i K s S AL HE IR A VE R R COTE TR AR B K o B B S A% Ry A E
T HERD TR A, BINEEE YR R R IR R AR I, S R AME RS A NS A
BB AR R R AN R MM RE A AGB 4R R E LA g Stk - R R A L R
VEWE R VS P WA R EOR XY 5] BEAR B, B2 R B IE ZREE R e PE s NS B TS R BB O, HE I S
HEAEZH A $2 55 AGB 33.73% ' QUEMEI I - He/K /3 A4 A b /K IERE A, NS -5 B, B 22
Hb, AR 18 C N A B AR R e R 5 S A T T I A e T VR R A RN S5
C .N.P S TEIHICINRE S A E@%@iﬁ*ﬂi-ﬁﬁﬁz[%] o @(%@i{@{%( Infiltrating irrigation ) ,?iéji%ﬂ?(%@i{%{%
PRALT B g s LIS DAA SR AR, ORGSR 1 1 R Tk A B b ) R B, AR RV AR ) 2R
LT
3.7 kkE

KSR D3 A A R B R, B AR K e o AR TR B sl b A i R
R AR X

KBE B ) S 4 T IR . D CBRAE IR X G IR K 73 RN %50 R IR A0 58 4 | BOAS BE VA 28540 . Rk
oAb A% 2= TR A3 2 B KOBESS 1—2 a, HOR = 5 T BRI b A, 24 A ORI D, — AR AR R 2 Y
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SR Y S AR TR RS R, bR B s
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