®FEHA5 %

Bulletin of Chinese Academy of Sciences Tl

Volume 36 | Issue 10 Article 11

10-20-2021

Research and Practice of Conservation Tillage in Black Soil
Region of Northeast China

Man AO
Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102,
China

See next page for additional authors

Recommended Citation

A0, Man; ZHANG, Xudong; and GUAN, Yixin (2021) "Research and Practice of Conservation Tillage in Black Soil Region of Northeast China," Bulletin of Chinese Academy of Sci
(Chinese Version): Vol. 36 : Iss. 10, Article 11.

DOI: https://doi.org/10.16418/j.issn.1000-3045.20210816002

Available at: https://bulletinofcas.researchcommons.org/journal/vol36/iss10/11

This Science and Technology Boosting Black Soil Granary Construction - Science and Technology Implementation is
brought to you for free and open access by Bulletin of Chinese Academy of Sciences (Chinese Version). It has been
accepted for inclusion in Bulletin of Chinese Academy of Sciences (Chinese Version) by an authorized editor of
Bulletin of Chinese Academy of Sciences (Chinese Version). For more information, please contact ’
Icyang@cashg.ac.cn, yjwen@cashg.ac.cn.


https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/vol36
https://bulletinofcas.researchcommons.org/journal/vol36/iss10
https://bulletinofcas.researchcommons.org/journal/vol36/iss10/11
https://doi.org/10.16418/j.issn.1000-3045.20210816002
https://bulletinofcas.researchcommons.org/journal/vol36/iss10/11?utm_source=bulletinofcas.researchcommons.org%2Fjournal%2Fvol36%2Fiss10%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lcyang@cashq.ac.cn,%20yjwen@cashq.ac.cn

Research and Practice of Conservation Tillage in Black Soil Region of Northeast
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-ill
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.
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G55 M HbR R KR, AT AT AT LA 2 R Y
F 1120 ke/ha F/ IR EY BR FEAE LT ROBEE RS )R
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2o 60 ZAEMIIRR . AMTBEIU R T LARE AL 5
DGR B R AR R EROR AR S B ROR
(no-till ) . MR (strip-till ) | FEAT7 35 24E /b
PR (ridge-till ) , DAKBEEHEE (muleh-till ) 53
HHHE (vertical-till ) %5 32 ZEH AR,

FA A BAEWERIEY S 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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IR ARHERI A BRA TSN, A 20 ZR AN
U= o ZER R R ILTT IRA B 75T A,
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MR ERARTEIR AR IS A AR

(2) REATRAHBEZLHBARE 9B, B
PR 330 H SRR AR R e A R B, Bk
ARAE ARG S R A o A ZE AR EL A 5 bR
HoIX, FORFEHEGE . REAFROK, HORMETEE . e
YA R BHEBE SE AT i B L DB R SEA I
2014 445, S SUHNm AU SR HoARHE T B T
GEAEATRATHE B BRI, S AT e
0L RS FEBCEMER S, 2015—2016 47, FEFFIHTT
HURIHTE AT THLA B, S — ik T S A A T bk
AT T ) B, FEASA TR AT a6 S AR 1 Hh B
AFGAP PR VELE R B | AR T 25 0K 3 7 M T
B K, AR ERAR R Y AR B

(3) #HHAEHARME X a9 3 k. FERITREATH
SR AR AR M THEN . KR, KK 55
EREFFEATRCR 22, S B R RS R, DICE
KIG P RORATRE S, R, —28 54 R
RPREAEAE A LIS, = AR R
PARBARARAE . 56 SCHT T 2010 4E7E LR ELAR B
FARBFT S PR T B E PRSI 2% RSN R
PR AR I, 2012 4F AR K 2K E AR T
—BEREFPIL, BRI R E SR AR R,
HIR A 2 BEHLEAE L BORAS BEAR ——FR E P A 7 HE
IINATEER 2 B R St T W ) 1 S MEA . 2018 4F, KX
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5B R 2 R 1 T A EROR . RS E

Vi AT AT 55 B S A SRR R i S [, X
S TR A AT SEAT A FEIE B RS IR, X AT
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BHENL, KPR 256 5 i 15
PR AR, BT, WAL HH, g
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B, FEFF a5 2B 0D FEE R AR ARV B A AR AR i it
DX (2015 4E 24 ) , FHMRAEE X ARERILIXAREE
X (2020 4EZF4 ) BT TSR,

2015 4E 24, AU N REURF . Hr RO R
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s AT ORIPERMEBOR BT I I B yidte)

6 WA KA EME AN RBUTEI REH
B2 EECHRIPIEFHERET St

2002 4RO ES (B “RolARAH” ) FEPEL
HeJLANARAL 8 N 033 B St 1 R PR HOR 7R
HETIH 5 2006 4F 75 bR RGO PEBHES AR BY
SEIRSCAE,  [FBA WBOR ST T ARMU T H AR L5
PE4r (1000 Ji/4E) o 2009—2014 4F, FHHE £k %
BERE R LB 80 2 58 3%, LB L B K
£ 5465 O ——RIERHE RN R 1L GERFE A,
TP P E RGBT B R
“EH”

MR HESE T AR B FRICT RS E AR . BRI
W EACPE . BRRINXEN, A AR
TR R E R AR RVE B 5 [, 38 BE R
PR AR RIEHLEEC SRR AR SR, B IR
IRTEARFIZRJE LR BB TE WA M E R 4521 . AE
PR b, ARG SR IR, HE T R
W EHLETI H 2 2% 457 2ImAb, 7R EfE 45 T R
AU, DA RHEST B T R B AL RIS 48 R g5 S
TAERMES TIH R, (354 6 JTZICh “Hik
JA PIAT R AR R LR YA B TN AR B2 1.8
Ti—22 770, ARG T ARREANE . A LA
B, B GO I H I SE 10 - 1A Uk EE, Pish 8
T 2 AT B R S, BURIE ) T % SOk
PHEBURE, &7 THE SATRCR . 2021 4575 R4 {1
PR 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 AR BORME B I

® &4l R RHMIT F4

Bl e AR b 35 R0 AR SIS TR Ml A R
TAESE, TEHMAERR L SE @ T P ER
BECR PHEREVERE R IR o DR . HARTE
RGNS 6, T — 8B TR 5
GBI AR, FAI TR Z RIS 3
FRARBHER, AR HE T AR AL R A b FORBAE ] 11
BUE, ARACR A AT R R 55 T B A R B
o

7RO B AWM 15 4F, HE— B I0E T34
PEBFERR A Rt 132 ah , AE T 3ERIE R & Kt
W E A BRIRCR . BRI EL S R Lk 15 AERE AT
FAH I E BRI,
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 ig 5
7 0.5%—0.7%. +IEAPLT RIRCRBEE R L
P 1 AT K, R FT 4 i 30 FH A e )l 300 o 41
P HUR R B AR . it T + g PR R R sh s
BRI, MiffeEsn)s, 2 IR 8—
12 4F RSP a8 . PRI, AERS PR 5 S pFE R
Sy, 3 I AT TR B T R A LB A A v
figsat,
72 BHEZEMENLER D ESENMF D HEN

AE

BB EZNPTI T R B A7 o AHE R
o WEFFRIA AR E R AR B, AU
G351 60, 40, 150 kg, 4 5HIAH 2 b A0 it FH o
f125%. 30%. 200%. FEAFH 3R AT B A E
Yo ARGk, FFFERERS TR B IR
PHZOBR, EeRRHERANT, SR LHeRS
HEHI 2007 4119 1.21 ghkg B N3] 2018 4R/ 1.37 ghkg, 41
MR 1.1%; LI & NSCERRTAY 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-V-HHEHEA 1.2%, A . B, #
FOERHZ M PR R, FFFRL G H A TR n -
HER TR AR RS 77
RABERTIRET R B AL FR,
THER AR A . A RE . HUSER ] SR BE L BRSR
ORI TE PR RN A At . BRI AR R, N 2007 4
#2018 4F, HH)2 MR A i H 104 mg/kg I
% 112 mg/kg, #HZ LHEARBEM 8.5 mg/kg B
#)20.9 mg/kg, IHHHZHEIHAIM 149 mg/kg HEN
191 mg/kgo FEFFE TIHIE AN T 45550 PR
i, 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
Jeo G2 SARANIRE, REATEE SR S AR 13D R IR 4
BT E A T R, RAFE R T LR
TIURL K AT (> 2000 pm ) FTE AL, B0 T IR
FasEtE, o T IS . 5L BEALEEAR L, A
FREL S S AL B S AR IR LR ZIE O, AR T ks + 5
TR RALR S A, I 2B G A 5
B BH T 0T B AT AR HEVE ) A ORI R 2F3% . K
S FBRERE, LIRS SR AR
RBHBELMRSGLEAY SR X TFHER
BHVE, FEFFBE S5 S BRI T KR L IR S Wi A 1A
B RREEGE M2 REMESR L, DIl BRI
4 HUA T2 0K 10 J P SRR A AR B RS A B S A3
BTG £ . JUHORREFRE 6 SR R T ek
Bl B FAE i, A RS FE 25 B 5 K ke 05 45t
H40—60 %, i HLZEVEAUA 3—5 k. i REAE 1Y
IR R AR TR E . Gk A, X RS
K PERE AT R AVEH . LI R 2Tkt
AT ARG TR RS FEE o5 ek E R ST e B

1210‘2021&-%36%-%10,5}1

SR S /RN T
7.4 BHBZEEMGINTIESKINEREEE

Fof MAEA L, BRATAREE ZGRNEER
T F e 30% A L, MR AR A EAKA0% A B AT
B ERAEF YR LHOK A R I, R
FoBRAL BT i 3SR R TR L EE . E R
JRZERAAN, WA, RS RE, XU T
A TR S A R R K A B R T RE T
AT RUEED R Ky K, BA SR KRR
B
AT R E XM F RGN T LMz E A
FHAAR L. 2017 FERMEZET T 50 Z RN
. HRLBAEAE A R E S K R 4%, X
FEHSZI T EOKARRG . MRS R S A E R Y
TR LY N 18%, PRFE T RAFIORINE, T LIS IO b
IKEAE T RSB Rl TR ARE T /5 199 R4 i
£
7.5 GRUEMHER ARSI TR R REREIAF A,

RE TR AR, NATE. BE

5L, BATE Z S ERICH ) 6 F)
BY, VDAR S ARG MMEM T £ 2017 FRIRT B
FAHRIEFE D SBIE 24 1000 kg/ha, ZUEF] R
15 4.7%. FEAT B T SRR — I M REAS 5 M T
FRIE . VIR SRR RASAT . PR | BRI |
BRSSP, ST FORIERRIEAL RS 1AL
BRI . R, ZE R AT A A pL
HUE, LA BRI TE AR RN 95 3 A . AR A
FER IR R R A 55, B A WTA] 1548 A 1650 I8
(R 1) o FEF-RIE, #BGPHE b F RBE
KA TN 1000 kg 75, ATk
A 14007T, P AR A 3050 7T

ES
=
;':

8 RIFIEMETE RIS BIFARRIIR)E
2019 4%, LR EGA R ZE 6 [ 55 B LA
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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 i R B RREE HUKEIZR a1t
R 100 400 440 900 1650
BIZEE 1100 1050 440 900 3490

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

HLEEAVEM A&, AP, . A, 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 ECGRER A BV R (AR AL R A b AR 4 MR AT 30 )
(2020—20254) ) , IFRIFEH T35+ 3] 2025 R4
PEBE S AR S 1.4 420, o AR bt X3 B X 4
Bt S ALY 70% A4, T8 Uy 58 3 1 AR AP 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
O XA B A RREA T R RITAE,
iz G AR . Hor, BRI ) 32 24 U2
RS . DR, AR ERHE R AR R
JUHEARAGE , 2020 A AR AR R S T
F12.69x10° ha, {HHfE] "PIFFENL R ThSE . HE) IR R
HORA R HOR KA QHTA L],
8.1 MZHR

WL M RARIAE AR | BOR BRI 1o g
PR ERARTE R AR FAEAE R AW, &R
Jest AR it FEFFAE 35 LRSS R R N IR e
BHERN G IR T 228 . AR, W RS, it
TR P E R AR A S S AR 2 - s 5 R H AR
WAL NNy, RIPPERHE S G T KU A ™
AR, MR ARAL e X RARER L X, FEA
AN LG, AR B ARG
1T M BUR B AE ) A OCEUR AR AE — 7 R

— A ELRHLFR T TZE R HE ) 7R AR R R, T
PP FEARMES T IR HE T PR BRI AR | RS FF
PRI AR . AR 2 A B AR A AR R R
WAHG—MR], X PEGREE T #E) A 0
BAVERE AR AR IR HMUG £ B R A SC R AR 2

PRAPPEREE R AR &7 T A A 2R 4 X 32 1
FIUEI T H9AT Z A 3000 3 SR E AR . R
KRG — B, REid, Fibs e, EX
b K XA, BRI R S R R
AR, PRIPR AL,
8.2 ALHERI(IZRAT

X 2 4 ARG T . PEE A BT R PR
AR KRB, AN EI L THE 2 RO,
FLEAR F P Bl i, AR LU X AE 1
£ B FHADATR X o HE) TPy BAlT, vy
7, PR PR ERAR 5 KRk 5 95% DA 1o A8
WX A2 TR A B AR S B3k 5 R A% Fh
TR 1/3 L b T Hedr Bl ks . O
NG HEARAKT R )RR B R . RERER
B3 @ M A G A —— R AR R
HE SEEMRAEA; @ MFEA— NS TE
B, PR ANA R G AR IR, e A SUA 3l
T AR, ARG REAHRZ M, #in i
PHERHERARREHE 1R B & B =4 B4
F AT IR
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8.3 AR LIF LA 2

ARACCRYPERE DT 2 1 SAEWF T SR a [F) 25 H 3
Jola BEEOH R TR BRI R, RIRSAT AL 5 S b
/NN TR AR CE R o NN R I & Y (g
MH AR RS AT 8 o 25 B RO, W i e e A
PHERL, T SR B L RO E L . SH0A
fFi A 25 DS A IS L R, SE T LIk
RO S RO R R B AR (HAAREIL T,
1A S IR 22 ORI 2—3 Fh A5 BREE, A
A — A AR 2 T BB B o 2R EOR
FRAAYIE FL XA e, SR E 2—3 Al
AREE, B S BT 1—2 P AR 4R
I RE AR TG FLAE ) XA o A SRR A 251X
AL 23 P AR R ER S, DT fRr
PERFEEOR BRI | IR
8.4 RHl. REKAFRTEEAR

PRI PR EER B —Bh L%, Bl
o 2 AR AP RERE | R | EACT L e HRE B
i W, DR EILARLG MR SiE, £
MERA AR R, A RERIERERCR . HIk, &
BREGRIL, KZE ., T, MREZARLHENL,
WETE ORI R EER G A HORIR R, D) T T EAM
RGURRTTE

HEAN, PRAPPEBFVEEOR T 2B E A SR R AL |
FAFBHEDL, L HRRCRIAL; X LEHLH B 2 —
LTRSS HLEERE, FRRALR A . K
Pl KREGE, DIRHLUSEEMA . LUK EOR K
&, AREBRUEMI PRI PR E RO B RS

9 RIFEMEN A RMRERE

PRAP R B R 5 4 S L 4 5 A i e o
LR RN ER, ZHR SR SR, B
WBRAFSFE RS G, BAEdLIE . mSEI . R IE
SRR ST AME)T RO, O T R R A A R R
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J i AR T ST, AT 3T 20 AF R IR ST R
K, REGGESHE AR BB EFEA R
2, BT RIEBUREHE W5 AF . b RN B A
AL 2007 AF LUK AE W MAE BT TR U L
VEEARRECENE (PR BRI ), K
PRI R E R AR AE AR IE R - X st $e it 7 8
BRI

TR PEREVER AR TR R L 2R i )2 N
K xR ERICR A ™ . ARSI e RGP IR
TR, © TAH A B4 AL LEEBML, 25+
BFFe — I, PR AT LA R LR X
Pl oK, GERSEAR CEET  SB—Jrm, e
TR, $EE IR 2R, BRI R
71, REREEFIKT . @ 5% A bk KRR L = 69
fe k. PRAPEBMER RS, AT LUHBREUIRZ
HosR T IERE B RE S, IITSE I E KB BiPi s . bt
SR RE F7, B30 AR b Hb DX £ A8 7= 03 0 ¢ 1) 7
71, REEZRE, @ BEKBRAESTIT. (R
VEZELE RSN SG , Vg . /K AU A s G
N L O R S el NN B SRR PN
TR, XEUK R R BRGS0, R 2R
HBUFEERIR. @ # 80 TSI B 2. st
VESRATT , LS sl bl AR H A HLB0 fh i,
(7 A AR FH AT n 3 oA ML BT H e, A BT
AR FH -G e

I RR 2 BEAE A [ SRR i, KLk
AR LR SRR, 202144 7, HEF
Az Ty, BARIIE (X) , FRT B
THAE” BHE M, T TR LA S H TR
HlR, A RAT HERER AR BT, HEgh 4k
FHVEROR B P S AN

SE R

I FEHFR RLZEGEFAA 2 RBRZ L%
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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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