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Abstract: As one of the national key research and development programs, the “ North Meadow Degraded Grassland
Treatment Technology and Demonstration” project ( 2016 YFC0500600 ) mainly focuses on the problems of intensive

interference, complicated degradation mechanism, and the lack of restoration mechanism and effective treatment
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technology, which the meadow and meadow steppe ecological systems of China are encountered. Based on the strategic

requirements of “beautiful China” , “green development” and “ecological civilization” proposed by China’s 13th Five-Year

Plan, the project puts emphasis on the research of grassland degradation restoration mechanism, restoration treatment

technology and the ecological industry technology innovation application, develops the comprehensive treatment technology

featured with replicability, portability and systematicness, as well as the new eco-industrial technology, and puts forward an

overall technology solution regarding the grassland treatment for meadow degradation, providing a strong technical support

for the harmonious development of China’s grassland animal husbandry and ecological environment, and the stable income

increase of the herdsmen.

Key Words: meadow grassland, degradation and restoration mechanism, treatment technology, ecological industry

1 3|8

LR L S5k EHLEI R I T B = 4R
o FEEFREIRE BRER" F )5, BT
VA2 o g Az B AR 2F A I A% T O Y ok
Y 197S E BRI Z WA B REME 5 E
wEPR T S, EE TR E SR
Rl 620 AN LUKk 4% g T R TR
IR LIRS HLEI I, 25 B WM &5
MRSRAE IR N T AR W 7 | 39 R A
HEMEHRITTRAEMKE WIS
Pl el A BT O REMOIR A R A A
WS RS TR B (A A K 5 i e AR
Uy = S A N R /I I i T L ol 1
g0 12 2283 YA S g AR 5 B [ 4
WK 2 4 b TR b 5 f) 5T 3 B o R AR
Bt ) R B 22 6 i R K A G R R AR L
R R S LRI B S T E
Rl P G T ) o 3 Ak 5 R G B I 9 L
89, 5= WS R G,

B VA PR ARBFIIA T 19 g bt | By 4 [
SRR G B % - S K 43 8 4 45 5 1 i I b, IR
KA BTG 24 B iy o Bk A5 [ A 3 o i AL 8 9E | #b
& PR kR R kobg Aok e A SE T oY
MR AR T 20 (22 H i BT ik R
b, PRI T A AR AR S RS HE H bR, FHb KR
WM BT R R RELE IR, B LA
YRRy BETE S5t AL B | 38 SR B
2 0 TR B B AR B A B RS 10- 13, 16, 20,2600 g
FEH I IR R R B B F RS W55 5 H Ry
Jith, DA BHAE EME AE RIS S K A A it R K 2 R

BB ER A X N (EV LT S e IR o 2 iR
] IR AR K R PR S A SCAR HE LS

PAF B ol M B B 57, RO K
AR A A e R S R ARAS IR A . 2 A BR
FA AR b A S5 TN R BT 44 R
R ) SBT3 7 > T g
7B R R A B OO R Ol B, AL G TR &
Rl ZR L IAI R 22 AR AR
FEHARIKEN T, [ PR A f B A B2 AP 10K T
e BB AT R, TR E B B0 A 5
W AR RS, E A ERZEPF TS B iR ZL oh i, i
BT R G2 B R, iR A5 R R A S F O
K R SRR S8 X, Al 2 1 48 7 O B Y B e
JEURT R

BT B B R SR, R LR A2 AR A SR ST LR A
BUBR-PRISZ B - 22 Ge VR F 9T, 5 ] 22 2 B 52 Sl
HULERZRE ZREASRERE, BIHRS
PR ARES T E AL 2 A0S AR, SR A
BWE 5 RAEBGEAHLES A REDL )y Ff
) B LRI AR 2y 5.96 ACHT , Je b T MUK AR 7™ )
o R A M, AR B T A
AT REHB R TR ) SR, AR ORI AR ) D RE AT B A 2 2
SR A A DAL AR T DX R S A )
AT N2 o0, B A R FBLE A2 2, i
LR e AR R FOUURAIE , ) e S iR AL
FEREREARAL . o — 7 i, A R B AR
DR, A= KA 0850, (e B IR A2 i BT
HATARK K 185 3 ORI A 25 18], TG AR 2 7= F AR
BT X AR R B S IR AR (HJE, HATAE
TR 16 B B A T BEANGG P58 Lk = L]
X ) 2 A M ) A o v S O B, R L

http ; //www.ecologica.cn



22 14 Rt A5 AbT5 R R A RO B R HRTE 3

A IR e B 1) B dB AL B b 3 PR R AR 2R | il 24
T ARy R ) R i A 7 I B m A A R
K,

T EC LI R R 2 Fh BT AR B A 5K
SRR E M 22, B R AL -1h B AR AL - 735 BE Y
FESZAEER , HARA S5 R 7 T B0 U152 al A7 19 A 2500k
SIS SRR R PR R 28 B A R A
AR, ARSI H 35 IR FAE 5 A B A s A 2K R 5
RS M AT BAR ST, JT Ji AR 236 BE R ™ L 1 &
R E BRI 5 5 ORI, o 3R B B0l 5 A 745
BTN A J A RARE SRR ST H

2 IHEBR

SR B T A 3 e R ) e A 2
RGP R BB RS £ 52 2 WK B
LA RGH BB B Z 5 IR, D = TR A o 56
[T R ES I 3 a0 s Rae SP W M ey g i D AL
SRR K, 3 T T A IR AL S AL PR R A2 I B A
AR RSB BIH NI AE = A5 T B, A
AP ATRS A RGN R ZE IR BEEOR SO B AR S
PR $ B A IR A B G B R E ORI
B RO 5 A S PRI A R W RS e HE U
PRAEOAR S

Bl F b < 38 o % b 75 e 38 1k e 7 A8 L A
Fas AR AL SR HLH S B IR AT,
B A BB SR A 25 R R P A B AL, 47
ZICH @A MU AE AR L [R5 ) 15 918
PEHLER LIRS GG R R RN F]IR L 2
Ff R A RS T AT RS, R AR
ZUIREVERYE R, $1 1 3 ) 1B 1k A Y AR ek
A2 G, DL R A SO E BB S 3

BRBAR Sl XA BEOR AR PEAT 4,
N RBARE UL E ARG RER T A2
FEVE S HEE PR 4 o A SC B MR R, O e ) 1R AL A
Mo A A RN ZE 5 ik DR IEHOR SCHEE [l I 5200 7% J&
e [ e ) et A VSR DX S R B B, DAY
TEVUR BRI BERID FABCF I T 2R X 45
SR DX IR PR e i) i D X B IR e DX 2 e A PR
SR BREOR 57 4% DX A K 2 3h BB R AR v 5
[[FE S

I T F A T H AE T 58 5 FOAR BT A i) il
b MBS 2S5 R G MR R SO AUl R 4k
KRR S, 38 4 0 A2 28 FE O A SR Y
R BRI , B A A5 5 2 T ik
K SRR P B AR 3, A7l B JZ 1 SR A )
b DX AT 7 28 e AR, B AR 2 e R AR ™
MBARNRZR 5 AR, fie 7E A8 Ty 5 fa) 55 3 X 380 HT
el BB B AR

3 FEHRAR

(1) FFXF Rl 2R 7 ) AR 2 RETE R i A
TR OB R BT R BOK, 578 2 J0H H
AR ARAL AL [ T A 75 e i) 2 e ) e JE )
IRALHLRE S 1 B, SR A 5 9 5 PR S K P AT
AR, it 2 ) a2 A e i ) R SV IR SR B

(2) B RSANRIE AR JEE B AL 75 e ) 5, o
LIRS UL A AR TS A B R G hER
THEEIEPEBOR R, B A AR HIE Sl PRSI 52 | 7l
LR AR | R B R I HROR B
J e AR AR R 3G BE B AR R, B T L &
GEtE AL 77 R AR R A BRI R

(3) SRR A A2 B B e b T R ) P Tl Rt 46 B
AIF e A Joi 2 77 MR ) s A A S 2k
FRPAHA B I A S WO 8 PR A5 A 257 4
R FRESBEERGEE RN HREE
X PR R X O AR 7SS, B3 )
A IR Ak TR AR RT3

B0 SR AR TE N A, I H it T — =
B IR REZR AR AR B2k . < — N RARYERL 2= 1)
IS N S LT L IR 2 T BE IR ks % NSN3
SEEOR TR R 37 FOR 5 4R R 2 = At
FEJZ K B A WE 5 N 28 R DGR SR, T AR Al AH AL
FHE SR — A« =B SR A = AR 2 A
5 EUA SRy T AR 1) FUBR sl A A 50 - AR R Al e 15
PR FUREZ A, ARFEIT H 2H BF 1S b 55 4 30 0L 5
V-6 5T A D R ) B b R AR HL IR ST AL 5 7E
PRIZ RT3 B R 17, 68 1) O R R A 52 56 e
FLIIAT 35 G5 AL DUJR B AR A8 B 20 A8 T
Jit SRt P A XA T R SR DXl A 2SR B R I
B IR, I IR HY e 3B Al R BEEOR (R
AR 5 BRI R JT AR R AR

http ; //www.ecologica.cn



36 &

O AR =07 WAL O EEEOR S A IRT,  FAIR R AT Rk R S AR AL, T H SR
IFAE LR DR AT 7 AN, B B S AL T RERER LA 1,
JJs AR AT A 557
i
ommmRaT L L BORRRA | | PR |
M) ¢
- [ mmemew | [ mhmunz
ﬂ [ '
i AR COESMANE | RS
5 - 4_ ITTTTT T T 1 i
= + R SHAE moL B 7 | BRSNS
= - REAAE TR k| AL
o LRI g L BATE o8| . masoki
ﬂ - SBALTFAl b BT S B | - ReRsEEg
D S L ,
| migg | 1 ) xtim |
e — =~y TTle—————— -
ﬂ, ( T BB A AT 5 A BRI R )
() '
B IR || BRI i || mmerR | semtx
% BAER | EAEE | wmEe || Wi || (b
& A
X < RS>
5 XA HASR: ce® >
" - AP RSLHA - BHASE R
o - WM ASDLRA - RS . BAUE
% - EHRETEEA - AR E . AR
- BRI RA - HREIHT - B
N - ERVERREA A - REMIITR < PR
e
ﬁfﬁ)’ fER |
IR ( Jo7 44 5 A R A B AR ROR 5 P AR ]
B LA AREOLHA EERILIA
# Pl - TR o IR A
A - PR - BERFA - AN
5 - PRI AN - TEIR A - BB RS
- o > < ks >
= [ adrbmEas: )
% AR LA )
O T S
- « WIRBARG AR R SRR S BT
- TR KRR R SR - AP LGAYRE
B1 TWESEEARBE
Fig.1

I i) 1 A AL B AR B2 ML ) R R R, 5 3
AR b EERTANRIR AR E B R ) R F AR AT

B b IUH Rl s Zoo R e M A2 e Pl g i mgss & 2ot AR S

HRUWERT, 677 Fofa) S ) 5 i aR AR AL B K ik
S, IR I SR AT PG R R | 48 3R

JE MBS 1 T B RIS [R] X A R 41 5 9 v 7
N TR AR (B0 i T 5 0 5 G SRR

http ; //www.ecologica.cn



224 JEARAR

8 U7 R AR AL R YA PR SR 5

S NN VAR | = s N | S e B L s W | A 2 o
JR AL Ty ) b A 2 R O 7l B AR S A,
— BB IR A B S RO AR, A
BT AEBEFEBOL B ARB AR, 1K
WA AR T R P b AR A
AT H T REAS [ AR B ) A SR B S
FEN AR AR BRI, 37 TR [ ) R L
PR Z IR FREE AR R . T H R A 85 s R
FESIK- s MR I RE ), WH LS 5 N B
B bR M, RV X K SR b A 7 T 4R
20%—30%-$7§F£ikﬁ7|i$§ftﬂjﬁﬁ ﬁﬁi&k?j‘gi
BHOIHZ TR 10% UL b, REWRIHZ 53035
PEm 20% LA I, i Ui AU 5K BE W 4 {?.‘fxﬁum%mm
20%—50% ., i H BARAE 5 W AR 7 R ) 1R Ak
4T B Hie B 52 20% i) 1B AL B Ml (24 1.2 12
B (HHL R R 20% 1, AT 28R AT E 240 Ty
T2 330 J7 HE A K& I T B oK, ok B
A SR RO B AR A R B R R R
AR SHE
£ 2 3L ik ( References) :

[ 1] Bradshaw A D. The reconstruction of ecosystems. Presidential
address to the British Ecological Society, December 1982. Journal
of Applied Ecology, 1983, 20(1) . 1-17.

[ 2] Caims]J, Dickson K L, & Herricks E E. Recovery and restoration
of damaged ecosystems. In Recovery and Restoration of Damaged
Ecosystems. University Press of Virginia, 1977

[ 3] Diamond J. Ecology: How and why eroded ecosystems should be
restored. Nature, 1985, 313. 629-630.

[ 4] Didham R K, & Norton D A. When are alternative stable states
more likely to occur? Oikos, 2006, 113(2) . 357-362.

[ 5] Dik J V, Stroetenga M, Bodegom P V, & Aerts R. The
contribution of rewetting to vegetation restoration of degraded peat
meadows. Applied Vegetation Science, 2007, 10(3) : 315-324.

[ 6] Dobson A P, Bradshaw A D, & Baker A A. Hopes for the future
restoration ecology and conservation biology. Science, 1997, 277
(5325) ; 515-522.

[ 7] Eislee M C, Lee M R, Tarlton J F, Martin G B, Beddington J,
Dungait J] A, & Misselbrook T. Agriculture; Steps to sustainable
livestock. Nature, 2014, 507(7490) : 32.

[ 8] Gillson L, & Hoffman M T. Ecology: Rangeland Ecology in a
Changing World. Science, 2007, (315) . 53-54.

[ 9] Halassy M, Singh A N, Szab6 R, Szili - Kovaes T, Szitar K, &
Torok K. The application of a filter-based assembly model to

develop best practices for Pannonian sand grassland restoration.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[24]

Journal of Applied Ecology. 2016, Doi: 10. 1111/1365-
2664.12618.

Hobbs R J, & Norton D A. Towards a conceptual framework for
restoration ecology. Restoration Ecology, 1996, 4(2) : 93-110.
Huhta A P, Rautio P, Tuomi J, & Laine K. Restorative mowing
on an abandoned semi-natural meadow: short-term and predicted
long-term effects. Journal of Vegetation Science, 2001, 12(5):
677-686.

Hulvey K B, & Aigner P A. Using filter - based community
assembly models to improve restoration outcomes. Journal of
Applied Ecology, 2014, 51(4) . 997-1005.

Tannone B V, & Galatowitsch S M. Altering light and soil N to
limit Phalaris arundinacea reinvasion in sedge restorations.
Restoration Ecology, 2008, 16(4) . 689-701.

Jones M. The improvement of grassland by its proper management.
In Report of the IV International Grassland Congress, 1937
470-473.

King E G, & Hobbs R J. Identifying linkages among conceptual
towards an

14 (3):

models of ecosystem degradation and restoration

integrative framework. Restoration Ecology, 2006,
369-378.

Klimkowska A, Van Diggelen R, Bakker J P, & Grootjans A P.
Wet meadow restoration in Western Europe: a quantitative
assessment of the effectiveness of several techniques. Biological
Conservation, 2007, 140(3) ;. 318-328.

Klimkowska A, Elst D J, & Grootjans A P. Understanding long-
term effects of topsoil removal in peatlands; overcoming thresholds
for fen meadows restoration. Applied Vegetation Science, 2015,
18(1): 110-120.

LiQ, Song Y, Li G, Yu P, Wang P, & Zhou D. Grass-legume
and productivity in

2015, 394 (1)

mixtures impact soil N, species recruitment,
temperate steppe grassland. Plant and Soil,
271-285.

Lindquist D S, & Wilcox J. New concepts for meadow restoration
in the northern Sierra Nevada. In Proceedings of the International
Erosion Control Association, 2000, 31, 145-152.

Metsoja J A, Neuenkamp L, & Zobel M. Seed bank and its
restoration potential in Estonian flooded meadows. Applied
Vegetation Science, 2014, 17(2) ; 262-273.

Norman H C, Ewing M A, Loi A, Nutt B J, & Sandral G A. The
pasture and forage industry in the Mediterranean bioclimates of
Australia. Options Mediterraneennes, 2000, 45; 469.

Roberts L, Stone R, & Sugden A. The rise of restoration ecology.
Science, 2009, 325(5940) ; 555.

Roberts R E, Clark D L, & Wilson M V. Traits, neighbors, and
species performance in prairie restoration. Applied Vegetation
Science, 2010, 13(3) . 270-279.

Sandel ,B, Corbin J] D, & Krupa M. Using plant functional traits

to guide restoration; a case study in California coastal grassland.

http ; //www.ecologica.cn



6 A ¥ 36 &
Ecosphere, 2011, 2(2) ; 1-16. [35] ik, VEVPP, 26 EAE. BRI S R LA R R
[25] Schrautzer J, Asshoff M, & Miiller F. Restoration strategies for BLUA R S E e R Y8 G R BBESE. A AR A
wet grasslands in Northern Germany. FEcological Engineering, 12, 2004, 28(3) : 285-293.
1996, 7(4) : 255-278. [36] HEZe. s ROl AT REEE R R A S BIF ST o R o TR 4
[26] Seahra S E, Yurkonis K A, & Newman J A. Species patch size at W E PR AR BT 43, 2004.
seeding affects diversity and productivity responses in establishing [37]  ZOR. MBS mal fh B v 2 S LA W A E S HLBE. Bl 10
grasslands. Journal of Ecology, 2015, 104(2) : 1365-2745. AL, 1997.
[27] Semple A T. Grassland improvement.1970. [38] Ehaky~, BRBL Wbt MBS kS s, b E AR,
[28] Suding K N, & Hobbs, R. J. Threshold models in restoration and 1994, (4): 63-66.
conservation; a developing framework. Trends in ecology & [39] AR4kR, WA, IR R REM R Z 4. hERH A
evolution, 2009, 24(5) ; 271-279. 7, 2009, 31(5); 3-6.
[29] Tilman D, Cassman K G, Matson P A, Naylor R, & Polasky S. [40] KT, BB, AR5, 20 RASESE TR L5
Agricultural sustainability and intensive production practices. WA, BTIAEZS A4, 2008, 19(6) : 1374-1380.
Nature, 2002, 418(6898) ; 671-677. (417 FEZ, S0, LI AR RGN 1B AL 55 Y 5
[30] Valle M, Garmendia J M, Chust G, Franco J, & Borja A. . B S5 EH, 2015, 6. 22-24.
Increasing the chance of a successful restoration of Zosteranoltii [42]  Thi, XePEs. M5 FRR LR K & B ST . iR
meadows. Aquatic Botany, 2015, 127; 12-19. ORI AR A 30T, AR S, 1996, 5: 460-471.
[31] Van de Koppel J, Rietkerk M, & Weissing F J. Catastrophic [43] =EBRF, ok, EF5I, A5, Bl fh 5 e v Mk &2 R 25 ) A% =)
vegetation shifts and soil degradation in terrestrial grazing systems. BT, AR, 2001, 21(6) : 877-882.
Trends in Ecology & Evolution, 1997, 12(9) ; 352-356. [44] BHi, T PaAk . IR0 F R RE AR AL BT 30 AR I U5
[32] Wedin W F, & Fales S L. Grassland; Quietness and strength for a RE AT, PR AR, 2014, 36(2), 36-42.
new American agriculture. ASA-CSSA-SSSA.2009. [45] 4RWEHG, PAEHE, Frprss. NS SR B JFOR [P 52 S
[33] Wilsey B J, & Martin L. M. Top-down control of rare species B AR M AR SER, 2010, 34(1) , 39-47.
abundances by native ungulates in a grassland restoration. [46] slBTAT, REMEME, B2, v R Y R B8 e LG . B
Restoration Ecology, 2015, 23(4) ; 465-472. MR, 2016, 61(2); 165-177.
[34] Zhong Z, Wang D, Zhu H, Wang L, Feng C, & Wang Z. [47] A NRFLHTE L. [ R e . b R =R W
Positive interactions between large herbivores and grasshoppers, #t,1996.
and their consequences for grassland plant diversity. Ecology, (48] JAHF, WRth5, SIENLARMEIL O E 3 A0 JF P 5 52 k. A

2014, 95(4) : 1055-1064.

“Fildfk, 2016, 61(2) ; 231-238.

http ; //www.ecologica.cn



