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BERF B AL A BBk, FEAT By BB A
B A P B D, X BRI MR A
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P BE AR 8 7K O M DN BHF 5l O D A0 e
2007—2014 AERFFE G 5° BRE HHEK 1k A5 2.42
mm, HAET, REHA L7, NEHEREXAEL
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20 22 20—30 4F4R,  SEEAFHRBIHUAOR HIFR |
EIRBIREAR H, Iz RRge T 5, 1k T R
Gl AT 1931 FEEETGAT AR X
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AT 3x10° ha A4 HIAEER s 1935 4F58 — ik “ KR
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(SCS) , WL 8, £ RIFGHLR, PR
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G55 M HbR R KR, AT AT AT LA 2 R Y
F 1120 ke/ha F/INRAE SR FEAE LT ROBEE RS )R
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— AR ERNY (iR s+, HARR
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A EBEHE R IT, 1963 4F 3 E 4 PEBFVE B b 1L 51 R
1%, 1973 4F . 1983 4FEF1 1986 4E 43 JlikH] T 5% .
20% F133%, 2012 4F 70% R EHL. 2016 4 65% 1)
FOKHE ., 2017 4F 67% /N 0T T DR RS,
A BN 20 22 60 AEARFF A, FRER. g, W
KRN, ELPG . BTRRAE | A5 P4RFAEE K 9y 4y >
AR HERHEROR , JFFEE T B IX )2 4 I
o, BRI 20 228 80 4R AR fR KA R s 9k
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LR PHH 60%—65% (A4 H ST T A4 v
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HRM Tt D/ e B Ry A E R AR
PLELVY | BUAREE SRy AR 1Y i S8 N DR e A 1 T AR
W T 70%",

HEAZ /D Hb P, MEL2E 5K,
ST E B BOEOR Bedfe T IR B, ARXE T HoAl
TG EORN T, AT IR R EROR 2T R
TR SRS 2L s [R2D A5 & B XAl . 4505
FiAE AT B P AR R iR SRk, B4R
e I T .

3 RIFIEMERAERERICHE EHIRRY

0]t
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2o 60 ZAEMIIRR . AMTBEIU R T LARE AL 5
DGR E B R AR R EROR AR SRR
(no-till ) . MR (strip-till ) | FEAT7 35 21/
PR (ridge-till ) , DAKBEEHHE (muleh-till ) 53
HHHE (vertical-till ) %5 32 ZEHARBE Y,

FA A BAEWERIEY S E R, BRI

(D Rebecca T. Conservation Tillage. [2021-08-15]. https://www.nal.usda.gov/afsic/conservation-tillage-afsic-find-it-guide.
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(1) HEERFFE4E. EXE. B, PR
I, R RE IS AE S B, RRR EOR- KGR E,
1996—2010 4F 3 [F £ ARFAF b7 F KB FHHEIFR 80% LA
F, 1997—2006 4R T2 AS VR AR (K SR i AR
f1997% LI 12, FRERTERE RN, AR, R
MR Fp L KR EREFE TORZE D, MR FOKFSFF R
K, ABRG—FARF AN, PRI FTTF 46 J 42 X K
FER TR RL/N . R TRIE R AL X 55— KA
Yy, REREEEE, BT RIS, HA/N
PR ML IXAFE RS- FOK R AR . FEIEMESRIF T, B
AR ARFERT, BN T PR B ERAR A S X

(2) KRB ERFHATIE)D BR%—. FEEEH W
1 FRFIMEATIE R 30 9551 (76.2 cm ) , 24 7 FOKFIHE
TR 95% LA 2, SRT, F AR IEA b IX B oK
FATEEICE A . ASEN AR ALbIX | 10T PU kiR 43 b
XAE4S em AiAy, IL T b HLIX —#h 55—60 cm,
MG R R RS > M X 2k 60 em A AT, AL
T4t DR BB B VTR /3 M X 65 om 224 o ATHE K AE
TAEAT )G B — AR BOA RS A RE AT, AT /N
DD LA SE AN B i ——FEFFBOA R I ATl s 1]
T L, — A b DX b A B A2 b XA A B A
CREMR AR FHERIALAREE ) X I 1 —— S Hih b4l
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FRXEREACR . i, 17EE/N HAGE— 2R AR b [X
SR PRV E RO I Y ) — FE AR

(3) REHZ FHk 0 LA BF AR E ZAE

Q) £ B A3 LKL KR 1EE #IE (https://www.ers.usda.gov/amber-waves/2013/march/while-crop-rotations-are-common-cover-

crops-remain-rare/) o

@ £/ LA E K4 (https://quickstats.nass.usda.gov/?source_desc=CENSUS)
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Ho B S ZBIERE SRR FE SN DU AR
PSR — NIRRT MR R
At e I, HARFLRE MRS MR, 1
FRIEELGER AR AL L o e o B At . R A
TR A W R R BB R WA A e
TR B A B R 20 142 40—60 A U1E SR
B, BN RWTTE G R e HE Rl C 2858 4l
AR PR, AT ARG 5 AOR TR A S B
1550 H3E R S pHE R LA AR , LA A R T AR
IR FR, B R AP R E RO RGeS
FPERE A HE R = AR

FREE . ATH/NEAGE— | Bz S PERE S bkE
FHL, PLE =R EB RN T R E AR AR
PERFVEEORHET 5 BT RMERE , do i [ S st i £
PEBH A REAE TR [ i e W

4 FERILFRIPIEFERABNRE

4.1 REFRIPUEMENEIRRER

FE DR 2O R 20 4D 60 4F
R, BIETLEE R IR/ N L B 20
20 80 4RAR, BRPTAE AL EBEN R T i/ N i
HOBR R E AT U 20 4D 900 4FEAR, LV
W RHEBEE R T R TR AT R 1
BUB AL PR B Ve B 1 R B 5246 T 20 HHE42 90 4FAR .
1991 4, dEfl R ELOLRERE . ILPEE K
PUREE AL GAE, FRIRHLAL R PEBHE RG0S,
JeE ARG | b T DO IX T
T 2BMF-4C # PR AV BERERIBL, JF T 1999 4£TF
RAERdL . 1T NS HOR . B AR 2t
X TFJRAURAL S PR g6 R e 2005 4,
RS “BOREGBHET L, R
157 BRI HERE LR E R BOK .

@ 12 8 W T HRH RALAF A A T3,

4.2 EMERIBIZHEIHRIPEHERN R EIRER

HRE BRI TR T 20 28 70 4R
KU, 1983 AE ARG RO B BEHHEDRB L T TR
IR S0 H, I A R . AR EE
RAEFTGRIL, WA ERS G T 35281k
RAEPER R F A ELEERT [, 1997—1998 4Fi%
FIBAER T oK S84 T B e 2 s B IR IR A AR L,
FALAA | GBHER . ATRIVRIA SRR HiHR R
BT HEEAERIA YRR B, 17 IR HE K
VERNRAFHEZ , JFAES AR A I8 TH MK A Ny
THARB R,

5 REMFRAERILRIPIEFHFIIRRARER

5.1 IBICHRR S KHASS IR R il

2001 4F, P ERREBE AR IR 5 R0l AR S ST
B B SKIGE-BIF 5 A BATE AR TTOR VD1 2 RO it
50 b T i R AT 55 340 T ORAP PR B AR S48
RIGEICIRE, FERICE A XE A e E
T H A PR R 0 S

2004 4E A, B BE R AE S Al A 2
FEITIR S SCAE T E R B R VLA A S R G
FEFHNRLE LB T T i T 4 B RS AT 0 A B
AR i

2007 4, IR BE UL BN AR S A 5T T 5K
RBIFFE AT ATE RO B 3 G S T R PRV E R AR B
FURIEEEM, S LA R E SIS R .
L AP RIANE  ZE AR TR A /N
DRI W, AR TE AR T W 0 5 R DX T — 1
W B A 7 SR . I TR E AR AL X R -
PSR DA ERHEROR T S B e S H
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BB R LA A R B AR b 25 Rl 2R S
FEITIE SRR BE : 2008 A BHE FHLEEHLA i 52
2009 4FiE L HAARE RN ZE A SHAUN L REE %I
I QU ES P Nistei o 12 IR N5 g N e s e | ES N KT
FeAK, TER A N RIBUMHES T P o8 36 ) 92 3 7=
k. BT, BRiE MR R AU A R 5 A s i
IR ARHERI A BRA TSN, BF 20 ZR AL
U o ZER R R ILTT IRA B 75T A,
A SE BRI T ARGK 5%10° ha LB, ©CAARIEHIX i
EPFEFHL. = PR B R LAY P AR g
MR ERARTE TR AR LTS A AR

(2) REATRAHEEZLHBARE 9B, B
PR 330 H R AR R e A R B, Bk
ARAE T ARSI 1 A K . AR E B L A5 b e
MK, FORP=Hhm . FEFFER, BRI 2H8 . fefl
YA R B EBE TE AT i B A DB R SEA I
2014 445, S SUHNm AU SR HoARHE T B T
AT B BRI, ZH A T e
0L SRS FEBCEMERY S, 2015—2016 4%, FEFFIHTT
HURIHTE A THLA B, — ik T S A A T bk
AT T ) B, FEASA TR AT a6 SR 1 R B
AFGAP PR VEZE R B | AR T 25 0K 3 7 M T
B K, AR ERAR RV AT B

(3) HHHAEHARME X093k, FERITREAT
SR AR AR B THENE . KR, RKE 55
EREFFEATRCR 22, S B R RS R, IR
KPP BORAFRE S, G, —28 54 R
RPREAEAE A LI SZ , 7= AR R
PARBARARME . 56 SCHT T 2010 4E7E LR ELAR B
FARBFT S FHEH T B E PRSI 2% . RSN R
PR AR ML, 2012 4F AR K 2K E AR T
—EREFPIL, BRI R E SRR R,
THIR A 2 SEHLEAE L BORAS BEAR ——FR E P A 7 #E
IIATEER 2 FR St T Il ) 1 S MEA . 2018 4F, KX
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5 A AR B2 2 1 T A EROR . RS
Yo A5 A TR FT 7 55 BRSO SR BR 3k k|,
AEATHE Pl UEAT RS FRIE B . RN IR, X AT
FESEAT RGP IR R 5 AR, AR 457
BHEDL, KPR 2L AR iy 150
PR AR, BT WAL EH, LR
2018 4F 1.6x10" kg/ha, 2019 4F 1.7x10" kg/ha, A%
T P S e e R . 2019 AETFAR, XA AFEE +
MBI B KR R R BRI b S A R SR B
VEEAR, iR R AR S AT, Tz F R
RIS 2 2020 4F, SHI0T . #bk, BIRIL3 A
A A TS HEATHAIEHE . HAT, ZE
FABHENLE S8R T A% AR 2 P A B A 5
WAbA

(4) RATE 224 P BARGE LRI, BIE
TRAP R E ARG R T A BOR IR . bR, 2
e [ TR AR D PR AP PR E R R . T
HARNBUBATIE, (B TG 2RI, IriEfisy)
11, AR RGOINA] o UL T S PR R P 26 224 Db
BORTE T MRPG R T 5 AR R DT AR
HAT, TERAMRIEE . WS ARER, ZERGARAM
ARTEHET AR, ARTEAR PRI B, R AT AL A
DHHERID T R IXAFTE R K BT RBORAE | JEAERE i
W TR 2R, 2020 4F, G SCHT AT A5 35 s 4k
My AR A A B O R A R B TR AR A PR B A AN S
N R, fifk. e THEARERR, Eid
VRS B HLR A bt 32 T 2BV BRI R R B i W]
B, FEFFA a5 220D PR R AR AR YS B A AR AR M it
X (2015 4E 24 ), FHbRrPEfmE = X AR AR
X (2020 4EZF4 ) BT TSR,

2015 4E 24, AU N REURF . Hr RO R
R B T R I B, R AR TR
BRI R RIEHE TAE. 2020—20214F, 454 “HA4H
€7 BHEai, PEBAR SARILE (X)) AR



FALEH EIPMHHERRNFR 5 X8 _

[hasey

s AT ORIPERMEBOR BT I I B yidte)

6 WA KA EME AN RBUTEI REH
B2 EECHRIPIEHERET ity

2002 4RO ES (B “RolARAH” ) FEPEL
HeJLANARAL 8 N 033 B St 1 R PR FOR 7R3
HETHH 5 2006 4F 35 bR AT TR PEBHE S AR BY
SEIRSCAE, [FBA WBOR ST T AN TR AR L5
P4 (1000 Ji/4E) o 2009—2014 4F, FHHE £k %
BEE R LB 80 2 58 3%, WL AL BRI K
£ 5465 O——RIIEFHE RN R IE SERFE A,
SR P E RGBT B R
“EH

MR HESE T AR B FORICT RS PE AR . BRI
. EACPE . RRINXEN, A AR
TR R E R AR RVE B 5 IR, 38 BE R
PR AR RIEHLEEC SR AR bR SR, B iR
IRTEARFIRJE L HACE BB TE WA ME R 45 2R . 1E
PR b, ARG SR IR, L HE T R
W EHLETI H 2 2% 457 ZMAb, 7R EfE L 45 T R
AN, DL RHETT B T R B AL RIS 48 R g5 S
TAEFMES TIUH R, (354 6 JTZICh “Hik
JA PIAT R AR R IL R YA B TN AR B2 1.8
Ti—22 770, ARG T ARREANE . A LA
B, B GO I H I SE 10 4R 1A Rk EE, Pish %
T 2 AT B R S, BURIE ) T % SOk
BHERUR I, S5 T4 BUATRCR . 2021 4E35 A 4
P E R T RLA 2875 T H Y.

7 RIPIEFERARTE RN B AV KEASC R R

2007 4%, A ERRSEBE DL BH B AR 254058 B sk il
RS, A M FU B BORME B I

® &4l R RHMIT F4

Bl e AR Jb 35 R0 AR SIS TR 5 MRl 1A R
TAER, TEHMAERB L SEI T P ER
BECR HEREVERE R JE " o DR RL Y . HARTE
RGNS 6, T — 8B FORREFFE 5
GBI AR, FAI TR Z RIS 3
FRARBHER, AR HE T AR AL R A b FORBAE 2 1Y
BUE, ARAC R A AT RS R 55 T RS R B
o

7RO AW W4 15 4F, HE— L I0E T 154
MEBFERR A R ) 132 A, AE T 3ERIC R &kt
W E A BRRCR . BB EL S R L 15 AEFRE AT
T E R,
7.1 BEERMEBREH TIEENRIRER

2007—2018 4, 11 4k#FZE (0—20 cm ) +IE
BT 22.5 g/kg N 24.0 g/kg, X140 iE 5
7 0.5%—0.7%. TIEAPLT RIRCRBEE RS L
P 3 AT K, R FT 4 i A0 FE 2 R )l 300 o 41
PEAHUR R B RCR . adxt + BEa HLT R R sh s
BRI, MiffekEsn)s, 2 IR 8—
12 4F RSP a8 . PRI, AERS PR 5 S pFE R
Sy, 3 I AT TR B T i R A LB A A v
Figsat,
72 BHEZEMENLER D ESENMF D HEN

AE

BB EZNPTI T R B A7 o AHE R
o AP RIA AR R AR . B, EEUE
G351 60, 40, 150 kg, 4 BIAH 2 b A0 it FH o5
f925%. 30%. 200%. FEFFH 3R AT B A E
M. ARGk, FFFERER S TR B B
PHZBR, e ERANT, SRR
HEHI 2007 45119 1.21 ghkg B N3] 2018 4£ 1Y 1.37 ghkg, 41
MR 1.1%; LAk & ASCIRRTAY 0.38 g/kg 4N
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F]0.46 ghkg, FFYHEIE R 1.8%; T IHEH S EH 20.9
gkg HMF 23.8 gkg, AE-P-HsElEA 1.2%, A B, #
FOPERHZ M B PR RN, FFFRL R IE TR n -
BRI AR RS 77
RABERTIRET R B A FR,
TIERAR A . A RE . HUSER T S BE L BRI
SYPTEPE RN A At . BRI SRR, M 2007 4
#2018 4F, M2 MR A i H 104 mg/kg I
% 112 mg/kg, B2 LHEARUHEM 8.5 mg/kg B
#)20.9 mg/kg, +IHHZHEIHEIM 149 mg/kg HEN
191 mg/kgo FEFFE IR AN T 45520 PR
W, IR R T IR, BN T ISR AN AR
e
7.3 BHEBERMNE T TEEW, EAT LEE
YIThiE
FEAT R Z MG LA RIAZE, HhEK
Jreo S SARANRE, REATEE SR S AR 13D R IR 4
BT E A T R, RAFE R T LR
TIURL K AT (> 2000 pm ) FTERL, B4 T IR
FasE e, o T RS . 5L BMEALBAR L, A
FREL S SRR B S AR IR BUIRZIE R, AR T ks + 5
TR RALER S A, S 2B R A 5
B BH T 00T B AT AR BEVE ) A ORI R 2F3% . K
S FBRERE, LIRFRER AR
RHBELMRGELEAY SR XS TFHER
BHVE, FEAFEE SR S BRI T KR L IR S Wi A 1A
B RREEGE M REPESR L, DIl BRI
4 HUA T2 0K 10 J P SR AR B RS B S A3
B £ . JUHORREFRE 5 Sk RN T ek
Bl B FAE i, A RS FER 25 57 5 K i 05 45t
7 40—60 %, I HLZEVEAA 3—5 k. IS REAE 1Y
IR R AR TR E . Gk RS, X RS
K PERE AT R AVEH . LR 2kt
A ARG TR A RS FEE o5 Bk E R ST e B
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LR S/ R T
7.4 BHBZEEMGINTIESKINEREEE

Fof MAEA L, BRATAREE ZGRNEER
T F e 30% A L, MR AR A AR A0% A B AT
B ERAEF YR LKA I, TR
o BRAL BT Y -3 SR TR L EE . E R
JRERAAN, WA, RS RER, XU T
A TR S A R SR K A B R T RE
A T RIEED R Ky oK, BA SR KRR
B
AT R E MO FRIFAR N T LML K A
FHAAN L. 2017 FERMEZET T 50 Z RN
. HRLBAEAE B R 2 S K RN 4%, X
FEHSEI T EOKARRG . MRS R T AL ER Y
TR LY N 18%, PRFE T RAFIORINE, T LA IO b
IKEAE T RSB Rl TR ARE T /5 199 R4 i
£
7.5 GRUEMHER ARSI TR R REREIAF A,

RETIRFBXR, NARTR. BrEg

5L, BATE Z S ERICH ) 6 F)
B, AR 9 R A FH AR T F. 2017 AERUW B
FAHRIEFE S BIE 7 24 1000 kg/ha, FUEH] R
15 4.7%. FEAT B T SR BOR —CHE M REAS 5 M T
FRIE . VIR SRR RASAT . PRI | BRI |
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R RHSENMRETLXIERON (B T/AE)
Table 1 Analysis of no-till & conventional tillage’s cost and benefit (Unit: CN'Y/ha)

HHERTC BEEEM FEih N His B RREE HIUREIR &1t
R 100 400 440 900 1650
BIZEE 1100 1050 440 900 3490

Er (1) ARSI T 2R IAT, FARERAERCIEFTEAF. XA REF;

HLIEAVE M AA . AP, e, R, FH. BRFE

(2) PRI HHAE A MG LAY, @

Note: (1) no-till mainly including residual treatment, conventional tillage including residual cleaning, deep plowing; (2) conservation tillage direct planting
with no-till planter, conventional tillage including ridging, planting, fertilizing, pressing, cultivator, and so on

AR RSB 5T E R B AR A T S AR L
AR PE RV E IR B /R 3 . 2020 4R AR AR AT |
W BCGRER A BV R (AR AL R A b AR 3 MR AT 3h )
(2020—20254) ) , IFRIFEH T35+ 3] 2025 R4
PEBE S AR R 1.4 420, o AR Jbth X3 B X 48
Bt S ALY 70% A4, T8 LA Ry 58 3 1 DR 4P M B
VEBUR SRR IR | FOARBE A R F R N A &
2020 4F 7 A 22 H, AP S A5 ICTE & bR B 4T 45
L ZOAELEEE A AU, SR I S i U 5
TR XA B A RREA T R RITAE,
iz G AR . Horh, BRI ) 32 24 U2
WFFER. DPRB. AR ERHE R AR R
JUHEARAGE , 2020 A AR LR AR R S T
F12.69x10° ha, {HHfE] "PIFFENL R ThSE | HE) KR
HORAE . BRI QHTA L),
8.1 MZHR

WL M RARIAE AR | BOR BRI 1o g
PR ERARTE R A2 AR FAEAE R AW, &R
Jest AR it , RS AR 35 LRSS FE R N IR e
PHERN G IR T 2208 . AR, WS, it
PR E R AR A S S AR 2 - 3 5 R H AR
WA LNy, RIPPERIE S G T KU g ™
AR, MR ARAL e X RARER L X, R
AN LG, AR B ARG
1L M UM B A A OCEUR AR AE — 2 R K

— A ELRHLFR T TZE R HE ) 7R AR R R, T
PP FEAMES T IR HE T PR BRI AR | RS FF
PRI AR . AR 2 A B AR A AR R R
WAHGE—MR], X PEGREE T ) A
BAERE B AR AR IR H UG £ BB A SC R AR 2

PRAPHEREVE R AR &7 T A A 2R 4 X 32 1
FIUEI T HAT Z A 3000 3 SR AR . R
KRG — B4R, REid, Fibs e, EX
fib o K XA, BRI R ST R R
AR, PRIPREARFRL,
8.2 ALHERI(IZRAT

X 2 4 ARG T . PEE A BT R PR
ARMES GBI KRB, A EE e 2 RO,
FLEAR F P Bl i, AR 1L DX AE 71
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7, PR ERAR 5 K3k 5 95% DA 1o A
WX A2 TR A B AR 33k 5 R A% Fh
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8.3 AKX EIFH LA E
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Research and Practice of Conservation Tillage in Black Soil Region of
Northeast China

AO Man' ZHANG Xudong”™ GUAN Yixin"

(1 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China;
2 Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China )
Abstract  Compared with soil degradation of black soil of other areas in the world, which caused by conventional tillage regarding
as ploughed with residue return, soil degradation in Northeast China caused by rotary-till and residue remove or burning is more
serious. Conservation tillage with residue cover and no or reduced tillage is one of the most important techniques for the protection
and utilization of black soil. This paper briefly presents the derivation and definition of conservation tillage, and its main techniques in
the world, as well as the issue of application and extension in China. Over the past 15 years, the expert team from Chinese Academy
of Sciences (CAS), together with Jilin Province’s agricultural sector, universities, local academies of science, and other related units,
overcame the barrier of demonstration and extension of conservation tillage in black soil region in Northeast China. They developed
high performance no-till planter and strip-tiller, and proposed the techniques of wide-narrow row no-till, strip-till, ridge-till in Northeast
China. This innovative application of conservation tillage in Northeast China is called Lishu model, and the effects of its wide extension
in Northeast China is prospected.

Keywords black soil, conservation, utilization, conservation tillage, Lishu model
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