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Abstract

The black soil layers in the northeast of China undergo serious erosion. In order to seek an effective

way to control soil and water loss in the area, the practical experiences in conservation tillage in the

United States were introduced for analysis including the general situation of development, effects and

challenges encountered. Popular modes there such as no tillage, strip tillage, zone tillage, vertical

tillage, mulch tillage, and ridge tillage as well as the related implements were outlined. That is helpful

for understanding conservation tillage itself, handling residue management, deep chiseling and pest or

weed control. That may also serve as references while making reform and innovation of tillage modes and

selecting tillage soil protection measures in the northeast of China.

Key words

518

T 1 25 b 3t DX B b B 2 567. 12 7 hm*, 2
i 4 EHE LAY 21.08% o Iy Bl P A A A 3 Bk, 4
i EARIR X, KILOR B REERAS
A = B TG B AR L B oK R K H
Horp B K T 2k EOK R R Y 50% LA E i 2R
YN S 40 e B NG 2 e = L A £ B O 2 W 1

W e H 3. 2009 - 11 -03 &8 H . 2010 -05 - 15

Conservation tillage, Black soil zone in northeast of China, Soil erosion

g 2 1l B MK 9T R DR 4 2 i A )R, 2 3 3R B
TR AR AE 2R G0 A0 BRSNS B, I ) 1R OF
T IEV ML XSt R 47 PR A A 2 Sy B R L S 2

{3842 o
1 XERPEHEG SR

7635 B AR 37 M BEAE (conservation tillage, faj FR
CT) ZH8HEFh I 30% LA I 0 Hb 324 1E W) 1 5% B8 ) 7

s b — 7 EF R R B H (2006 BAD11A08 2007 BAD89BO6 2006 BAD02A10) il 3% A48 BH 4 % JE 1R ¥ BT H (20090711)
EHEE N WIE, 202, WA B0, EZNFAR RS AR KO AU AL DS, E-mail ; jiahl@ vip. 163. com
BIRAEE : B, 802 8 A R0, 2SO 6l 5 AR B E £ R WF 5T, E-mail : chenglma@ 126. com



5 10 9]

BUUEER AF . BT OCE R PEBEAE 20 M A AR AL B b DB 3t R 29

i LA 3K i — VIR R R GE . AR XU ™
X, U4 7 56 S 0 AU 9 3 A0 1121 kg/hm )
NI RE Y B IE R — IR R g 1
PG A S a4 AP sh 48 . P il A R R FH R
R, ] A S AR AT B e SOMUBR R B 7R R AT
S 7] PR JIERL A A B A 3
1.1 EXFER

PR PEBREXT 2 2 R R 0 - 5 R
TErs o VEY SR BA 47 25 HH a) b 3% mT DAAT 2L B 1k 4= 3
IR R, 7 S [ R D % 2 2 AR R T AD A
AEAT R 50 ~ 100 mm [y £ 58K, AR B AR H /N 2
FA% BBk A A4F R b - 583K 32 v/hm 1 SR FH 4 37
PEBEE R 2 vhm® (U R 6% o A 47 BE VR
D A LT OB SR B R s A A 2 A,
REAR K T g, 0 K U K 5T A 47 M B A 0 TR 0 2>
SR By I KA T B HE R, 9 KRR e B S X
BT A PR (SOC) il L3 HLETHE AN, w] B
Vel R PRI B R S — B BT a6 A
PE”, BT LA 26 B B R B8 U O 3 R R AR 37 B AE &R 4
HAVEVIER B YA (CRM) .

PR3PV BE A X 8 04 R B M 5 e R K AL
Mo SCHRE3 TN A 398 3k 5 3 | L Bl B R I b &5 4 55
J5 T 5 58T B O3 38 M B EB AR 4 4 i n Bk fR B
PERES GG RBA L, 0 ~ 15 em BEZ N FH L0t
34,7515 ~30 em WHFZ N A T A BRI H
9t BH L BRSBTS 1 L L B N
B Kk B SRR T S R R
A DRI PR3P P AR 1 P LA o 4 3 L B B2 9 3
"rZ—

[ By 4 EHEVE AL 0N, R4 P B 7 2 B i
% S IR B A= 7 R0 PR S5 AR AP D R R 1) P R R R
PR FE AR, 2 L 1 R T ]
1.2 kRIEX Y EE

1934 4F- 35 [5] 50 T /i 4] 1) 28 XU 28 A PG 350 I 4 A
M KA o 1942 4E S E {1 R R R (B h
HAREIROR R ), BT R TR HERE .

1982 4 U3k, 43¢ CRM [ i 25 2 i ff 9 v
fEfE B0 (CTIC) R E X AR T BHR R
(NRCS) i3 2 5 SLHEAT Y, & NRCS 76 & 0 — 11
1E B G0 KT i 5 B B R AR W) B 4 28 Y 1 o A 8
1. R NRCS X AR 0 i 1 2 AR L
735 RE U5 1 48 RS 0 B 45 o o A IR R A TR AL T
Bro Bdlageitor 5 A bt (B &R EE
BE) B AR BB DB (RDT, st 2 5% 88 W) 3
TR LN 15% ~30% ) T2/ 15 Gk (3R 5% B
WHEREN15% LT ) o TR CTIC ) 50

6B 55 B ORI MERRVE 09 R AR AL . S8 DR P PR
Y T8 RS W K, 1965 4208 2.35% ,1979 420
16% . 1985 4 i) £ i % 42 1 (FSA) |, SEAT 0 7 4
HEREY) = AN . 1996 4 4T B B 57 1Y &% 3 R
S FRR A H B, 7 G B M b 8 AT 3R 35% , X BB
RRKHMES) T ORI A K e, 3 1998 4 1 A 2]
37.2% , [ if 98 > Bk vk (RDT) 10 Ak 26% . Z 5 S
fER G, AT RE S A B PO B S R A K
2002 4FEH ik 20% B S 16% , 288 1% i 37% .
2004 4F TR Wi 25 R 43645 4 573 7 hm’ B b i
FAR e B 3K 419 0 PR3P PR 1E B A ph ok
HAEY) & J& 3 g 52, 2007 4E CTIC il A 48 i1 45
S A 23.8% S HE 17.2% , 228 0.8% , i
A9 HE(RDT)21. 4% |, BT Lk 2007 AELR 45 PE B 1 DL
A 41.8% , i S 48 98 /0 #F RDT A i i 2, ) 3k
63.2% ,

TRAPPEBE R N S I ) R G, BAR 50 Z4E
KOG EEATE W — 2 OR AP P B A ) B Ay vk (A B
WAL BOR TEA W IR A K &, 2 22 BLxE G4 Ve B A
HIUSE 4 BIF 58 A AN BT 1 BB IR o R R P M A A 4% ol
B Z A0 SRS A TR B I, A 7 PR s )
BN CASE it o H AR AE 0 0] A < DR AP P BF AR S5 1
T H ) R M i D 5 e B A L I N HE K 4
(1) b 5 SO AT, T AR FE VS CHRAIR (HE K R GT | - HER
SN RORBE 2 B BT SR BE R LB
FVF 2R . EAE BRI S Bk, 1 B4R
FRFEAL IR 1 A7 7E 23 52 W 2 4 FOK AR K, FR O AR
A RN o T3 Ah 7 B R AR R AR W, T
FRIRAL PR, 4 38 25t B0 RT B O R0, A R T il e Sk
T, N EKEEBUE KRR E , P A LA
B

Xof S 2 i) A 7 A A [] W A5, A0O6F T 2K B R i)
(1) 25 P I 98 4510 2 BRI 1Y o X FEEBHE R 1y 43
RHEWAARE L. B2, 0 KR HHE T %
1) 25 o ) B, 6 8 28 % 1k R0 R I AL 2L 4 T i 9 R
JEH

2 HEFRILE ok iR K &

KRR (AR ) R4 b 3R T S BE  A
AAEAK Ty Ry H Iy MR EL S AN I AR, 32 F)
PR B Bl A HE LAY O AR DL RO AR B B 4 Ok B
%

AR AU SR 4 2 e 18 K 1 b AR T R B 1 A
S H R ILFE AT B8 . LA R R 1
JEIE AE 60 ~80 em Z[H, EE FEWAEK LT
HIA ML (3K 5% ~8% ,$£% 10% D) |, 2+ i



30 gk Bl ¥

2010 4

1) 10 £5) 5 73 80 B A Rk A BURL S5 4, Hoh 5 K
WUNFLBRE, I F] R SR 0 LK PR X R AR K iR
fE T T KRB SR

RIBEXOA = AHERM S, Bt &
KBTS, R E SR B T EAMAN
HZEm, oK Rk 2 H i s s ESSEEH
AL . BFH I — i 3° ~5° K 500 ~2 000 m,
[N B S A O S TR 1| 2 S R - ] 2
DIEFIEXERTE 6 29 JH M5 KAKM; &
FERNZ, TAEILE S R ER, il &, 55
U4 [ K i 2R 18 T A, BROR VLA K i K T AR
112 05 km® 54 MR 25% , Hob B
KIALS. 67 J1 km®, i B A AN 51% . BA)2
FAEWRIEHE 0.7 ~ T em'®' 3 60 ~80 em J5Lf) M
TZHFET 720 ~30em, G T EEC TR,
T HEA BT B4 LA 0. 13% 3 2R3 98, NI IR 19 7% ~
10% FRER 2% ~3% o K30 LLSE /N 4 7 L R0 2R
L BRI Al A FEBR 2 AR R AR I Fn A 245 4 T 5ok,
87 - AR A M 2 R O AL It a0 S ) L RO
b S5IFREIBIAE L, T B 40 4F A9 58 4 ih | 4 3
BERFH 0.79 g/em’ B AME] 1. 06 g/em’, B FL R B i
69.7% T [%% 58. 9% , Al :7K i B 57. 7% T K& 5]
41.9% I+ B 80 4EJ5 , =Hifs bR ik — 2 %Ak, 23 il 2
1.26 g/cm’  52.5% } 26.69% , 1 3 it & 1B fb ™
&=,

R E R E LS RS B R R
LEE TT RIS 2 FIK R R P e A 2008 485 78 78 e
TLAE N MR S AR A6 JE 4 XK 4 3 2k FE S A B T
P o a3A 28 E AR PEBHE U M & 5 J5 1 A5 TR
PEFFE 2 AR L 2+ KB LR 4P 1 A RGOSR

20 AR AR L & & 06 # & B 1 E TF R R
FEREE MBS R o T TR et EOK TR
ZEAT o BA A ACREBAE DA S B R AR A T 0 o 47 ol S5
ZRHHER A g T o A R B 5 RS AT A
i & A A ) (B 2R A6 SE AT DR 47 VB 1R 19 2048 2]
10% , FH 7 H 1 & 55 i RS AF A R S = 10% , Jir
DL A DXCERAE AR AR A T ORI PR o A7 A8 1 [R) 3 iy
JeJE RS R R H A TR AE - FE % i X BRI H Y FS FF 2
HAER RBA RE R AR . R Akl
BUA A A 5 i $E RS FF 8 14 5 20 115 .10 F1 5 em % Ff
KB, - A iR B0, 45 R R T, HA RS A R i
B S em DL HEAT IR HEIA F A AN 52 0 R AF B 7, X
TR, L XE DL AR Y . s iR A 2 5
b 1 I AT RS RO o (FUR B KR RS A AR H T
PR B 1 e SR TG VR R A R L, T DL A
AR GERGEA e, FK, Z2BORAS 351, 3h

Db /1N , TRAS PRIXGE | S8k = 515 1 S FH AT 5 19 S B4 b AL
SR EBENLE . 5 = B LR BHE R A
PR RIPPEREAE , B 2 a6 204 BT RSO ) 52 R
8T HPU, B Z 0 ORI EE A T B S 1 A
WA s B BIL

3 EERPEMERE IR

S [ (4 P B A A X S PR T L R
U AR R B 2208 TR B AR5 L . AT
A S MR MR S 2 S B
% Zo3ed ISR W A BB W s R B A O
WS (% 5 P B 1 3 P R S 00 45 25 4 5 18 XHAT
o — B RS P ) T 3 R MG R B R
T A5 304 O 2 HER S T AR T R |
S 7K b B A A T e A

CTIC B3 25 K IR MR AR R 40 S 3 4153,
RIS B 495 2 B TR B ) B A 2B
53 813 A7t A A R A B I T 2 R
16 15% ~30% ) .

3.1 &#

45 B 41 WA 5 5 000 B S B 3 1
BB /4 R R 50 3 3 A AW BR B 90 B 36 1
AT G A A R L) B S R R BL (1 2)

\,
(R L A
Fig.1 No-tillage sowing parts

B2 iRl
Fig.2 No-tillage planter
MWL B (B 3) V1T B w9, B s TSR 4T 38
T HEATRE A (BB LA T F ) 25% ) o X R
5% [ N fee A AR AR S FEA RIER A
A b B R LU AR GE R A
G B9 R R Ml i8] B AR 57 3h AL S



5 10 9]

BUUEER AF . BT OCE R PEBEAE 20 M A AR AL B b DB 3t R 31

K3 aE i

Fig.3 Wavy coulter
A P8 AR M ) 2 b R HE O R . B
i ) e T A A R S 4R e, R B 9 K B o R K 4
Bl K . T RS A A ) O
| 5 FH R) 2E P B AL £ W RO B M, 3% 22 S B = AR
J& A LT ALBR B & A GE K PR, 7
B

WFFEFN S B R BT TR B aRE 00 T e bk 2™
i PR 5 I HE KOS UF 5 B Fb O L 5 SRR AT 0 A A
B I =111 N (A (1 21 B e | vy O e Y
RO, AT, BRI AR,
IRAF A AR 520N , BRI IR 52 mm = . X RS Ol
o S Ve NI A S RTINS by by NS 7 R A
A HEE AT 4B 55 W B T s e 4 R bl 1°C
iAo BOKEMERT, B AT L3 55 ) ] i 25 46 5 b
KRR
3.2 £

TERBE G E L — 4 FNENEE SR
TF, BOE #EH 98 20 em (IR 10 em [ RFE 5500, SR N E
2% 7.5 ~10 cm FHI/NE  RAERE R E @ADL T
P3N 2.5 ~5 em, $EFh e bRV, fr R E & &
BREY o NEOREIE F 7E S5 B B DLW AS A B A T
Bl ERIMEGE S R Gk BHE R R T
ARAE RN 250 N (3403l 5 H T 30% ) . BKR
FMHEY) 7 i T A5 A e AR R . AR R
MG Z o R Ry S Bk 4 K b i 52 5 18, b R oK
A, BT AR AR R AT 268, 0 IR B R oK
BOHEF PR RSB

SRR A DR A B AT ) i A AR B ok 2
B 5 KA R R AL B R 5 25 I A T ek % 3 5 i
VEPRLFR 5 T LA SR A s ORI AR 42 T B B 1Y
174,

TT5 B B 28 70 BEAE A S 5 (B e B AE —
APLER b Wi ERIAT 48 o L 98 S R R AL
Vi B — BN AR, BATR S ) 11 ~14.7 kW,

TTIEERA (B 4) AL IF5R B Py JF AR e 1 a7
TERR YR S AR SR C h E 2, B [ A B AR AT
T8 BR A8 A 805 75, b [a) Y T 8% B8 W A5 T 1) 1

rtko MHPERR (B S) 57AR % il b ST (B 6) L IR
AN LU £ AR AR L o R D B
e BRI AE 10 ~20 em N AL, Bk
TR RN FHEHE TR IE

K4 17K BRA

Fig.4 Row cleaner

BS  BEERA
Fig.5 Tillage assembly

K6 ]
Fig. 6 Mole blade

— X 15 8 0 T WA B AR A R B g 1
HARAE T2, [ AN 204 21 £ L

B A% Tl R e A A 5 0 E B 2%, O e i ] —
P SEIE B Bl 10 A, 36 b LA A BL_E A 2 e
fEpas

it IES 28 9« A e 0 e it A e 9L A L
JETEAKEE (K 7)o KK il 1 10°C A B it
RIE (G R  BATR K e 17 .

ZE B P R 2 fe AR, {EL B i RS SR A
FEGF 2SI A D B o AR Bk /0N 22 IRt 17 1 WA AR I
A ROV, I B2 ATV R



32 & oAk HLOM 4R

2010 4

7 kR T L
Fig.7 Anhydrous ammonia injecting machine

1R 4% 5 45 LA b S #0466 b L 0 % 6 ML 22 7
K. F RSB R b . BOR S
JHULE 1 338 1 T 5 o

W &k B, A ROk 3l ) iE B 20 em G
10 em R BB 25, AT 8035 A KRB F = A0 T
FIEAT L S HhRE R B IRF W BEE . 1T B
PEA — 5 3% A T 2 0 AT 2 ) B9 Bk o 1 =
3.3 H#H

AR — IR . FIPLER HE AT — 75 A 4 Tl
X:15 ~25 em i, 10 em &, Jf 38 FA 8 R AL R 2
(K8) A —E2 ~3 A s & 77, Fif |5 % 7125, 4 mm
B, 13 AN, X HERR AT R OR A B AR R R
PIFEFE s J5 2 A8 4% ) 50. 8 mm 55,8 NI, 1 25 #%
Pl 22 76. 2 mm Xf BRAG E, How i A, 8 5
FTH P b HAN RS i 1R 3l JIHE IR E
J8 R AR

Kl 8 A HFIEMAL
Fig.8 Zone-tillage subsoiler

LB % 1 e S AL AL BE N S B 1 1 T
F - 3 1) 4t S B 7 6 B AT A CHE G B 30% ) o 2
[l 2R 3 4 4 5 AL AL BE A0, 13 20 ~ 30 em PEAL
TR AL 2, T S AR A K TR A 7 3 A
JEJZ T S em (4 9 TAEGREE AT 35 S0 em) , B3R AR )2
AR THEK o 35 E ARG A Bk i 22 | 5 B
PR 4% FL VR B AR AP T 935 (]9) o

I 1/3 BBk A, MR A T 15l A, 7 14 48 1%
R R T B, R TR AR BT R
Hofts 23 FH 1 FH 5% B2 W 25 AT LU b b B AR i L
K Ay BT B S R B R R A L

ES R S LN
Fig.9 Zone-tillage planter

AIAERK R AT

(A B L AR 5 22 4F A2 2% S, it 2218 K OROKE
HAE AT s MR B BBt
3.4 EEM

IR A B0 | BK K AE 5k B ) 82 i 1 3 L, 7 A
AR Skt 3 A9 TR AR 5 (18] 10) IR 33 ~ 35 em DU
FIR AR )Z (B 11 RAE R R 1 Bl o TRAS J5 1
B IR R 98, K AT B ST HE A - R i A
B, AR e M BRI PR L AR K e B 2 AR
Koo 2004 AR A I A7 K f H 5 v B PE A A
BHE X LIRSS, 25 50 3 Bl BHIE AR B A — 2 (1
BB B R . 2008 4F R 2 MO 7 KA I R
W AR o R

B 10 T PR R AL -

Fig. 10 Vertical-tillage subsoiler

K 11
Fig. 11

3.5 BEMIE

475 ol T A o ) N — 0 A U By 4 S o
(F12)  FEfE S 4R AR R TR, fE M 3R (R A £
H) AR EF 50% LB 5) A AR Bk B W 1 R

& HAFEDL

Vertical-tillage machine



5 10 9]

BUUEER AF . BT OCE R PEBEAE 20 M A AR AL B b DB 3t R 33

1% BB A DT 30% , LU /D K 4 i 2 A0 R
Tl 380 = 3 BIL T, I 45 mix ] 55 A 4 ) 1 A 1 A
Wi SRR B 288 AL el — R BHEALA, 40 1
B HR AL e A A A R B AL (R 13 .14) 55, FE 2
Flek R e R, R — BN AR, #2007
2 16%

B2 FEEAHENL
Fig. 12 Mulch-tillage machine

E 13 mielR 4]

Fig. 13 Turbine coulter blade

SRR
Kl 14 S CE{PANY
Fig. 14  Disk-turbine coulter blade

3.6 Z#H

B RAEB TG B, BB 6 PR JS 108 4 AR 5k
Y Bl AR IE A AR R T X e FEIE o A 15 B0 4N
K15 1Y 30 ~45 em I H#EAT ST 2 3 BHIK AT 28
JE , L AT AE TR 35 1 ek e ke 28 (3 TR YOk e Bl
A T 2 DU 4 4% P AT IR XE ) , 285 15 ~ 20 emg
Bk ERAEMHER 10 ~ 15 em, FRKE 7.5 ~
10 em , YO3R G REFEIE ATHEA/NT 75 em, FEFR I
L FAE R AL A AL (&L 16) (I8 50T 38 A 70 84T 96
B (18 17) 7 528 THOME 25 R PR, 3% Fh st il #580% ~
100% 1 FRF B 2 22 70 1L, R M S B T2 IR . 2R —
PR BRI K 2% B, 50 b BF R B 2B 8 Al ik

20 cmo SRS I AT HC A% GE B AN G B KR I A1 PR
ORI 1R 12.5 ~ 17,5 em @m0 22 LA 7
A RA T o bR R il BB R R
R A R TR B2 AL e K B IR 0.5 ~1°C L |
TeF 2 ~2.8°C, BRI I BRIE o H6 B HIL 620
THBRBE S W) I E A IR TE 2B P& o DB PRIFE P
FRPEAE 2B T AT, o 25 a0 5 A9 B 28 AR 2 R, N
167115 18 Fr /s i — X 48 7 A mplas L4
PRERAT BEZE 58, B AL &% 3 4 70 4% S0l BT & B
(e . FHHFHLCIE 19) e ATHERR K S 22 HE . WiOER
I 2OE MUV AT S B S e R b SORHL L
H2AEMR T IEE 218, AR EIE . T
TiE$ SR it Foft 13 BE AN BIL A 535 5, 32205 09 I I A 0k L, B IS

AF 1%
b e >R
& - ey o = Lt
T 23 = M X
- 1ML B -

Tk

HRp i
15 ZERF% B i n 90 o A s B

Fig. 15 Materials distribution before and after planting

K16 ZERHE RN L
Fig. 16 Ridge planter

17 ZE % Bl B K S 8] 28 5028 T B

Fig. 17 Horizontal disc cleaner attached to ridge planter

4 ZERiIF

S R R RGUR B T S B



34 & oAk HLOM 4R

2010 4

18 HEFhHLKE 28 = 1 %6
Fig. 18  Guide wheel of planter
FSEHEE
¢ [ (R BHE R G LR Y 5k B W T T 2
DR FRUE, B DARS AR IR B 2 /0 8 008k . FRE AR JE Y
PRAPPE B A0 07 32 1 7. — b R s ), D)3 Bl fR
AR AR B
T EARAAL G LT LN REE N AR 2R 4
PRAP AR 2SR RN 2 5 77 o 19 77 5K, T LA TE 7R 1R 5 2
AREEE T ZRAL A b X AL T IE VS A B AT IR
FH 7R A R o AR TR 85 2 B 32 S Y [ i, 7 FE V8 R A

K19 B h R L E 220
Fig. 19 Ridger of cultivator

BRI, A RERIE R . B &7 (20 ~45 em) i
HE, R AT SR A b o 56 [ 98 v i IXC 1Y O 7 1k A
B G0 S B R A T b 3R BT SR A AT I8 B 3L B R R b
T A %

J [ PR B AT 2R 48 R AR T8 5 ol FH R Sl SR 4t ir
PLANSE kI A B B AR AL H R S8, 316 T 3R L
A 7 3 R AL X A AR AR A A R LA
SO 2 R AR ARG O] PG, AT AR A B 2%
171 AT 3t ) B P M AUF 9 A 36 R 9 0 kS 5

TR RERSFF R E R AT R RIS L ok AE IR BRUN R SRAPERFE LA

2 £ x #

1 Daniel Walter, Paul Jasa. Conservation tillage in the United States: an overview[ EB/OL]. Institute of Agriculture and Nature
Resource, University of Nebraska-Lincoln, http: // agecon. okstate. edu/labranza/walters/conservation. doc, 2002.

2 Roy Roberson. Long-term conservation-tillage study shows benefits, concerns [ EB/OL ]. Farm Press, http: //
southeastfarmpress. com/news/030106-Naderman-conservation/index. html, 2006. 1. 3.

3 Voorhee W B, Lindstrom M J. Long-term effects of tillage methods on soil tilth independent of wheel compaction[J]. Soil
Science Society of America Journal, 1984, 48(1) . 152 ~ 156.

4 CTIC. National crop residue management survey[ EB/OL]. www. CTIC. purdue. edu/http; / www. conservation information.

org/? action = members _crmsurvey, 1982/2009.

CTIC. National survey shows more farmers choose conservation tillage[ EB/OL]. www. CTIC. purdue. edu. ,2004. 11.09.

AL, BEE. KAE T R YRR IS 59 M ] Jbat: P E R AR, 2005.

T, . PERBAIRE AR T]. TREEESHRE, 2004, 18(1) : 99 ~103.

Smith Darrel. Poised for take-off ( conservation tillage) [ EB/OL]. Farm Journal, http: // www. encyclopedia. com/Farm +

Journal/publications. aspx? date =200509&pageNumber =1,2005.9.28.

(oIS N Y|

9  Smith Darrel. Conservation now (renewable energy contracts) [ EB/OL]. Farm Journal http: // www. encyclopedia. com/Farm
+ Journal/publications. aspx? date =200603 &pageNumber =2, 2006. 3. 19.

10 Mike Miller. Vertical tillage practice offers the most benefits[ EB/OL]. Ohio State University Extension, Medina County,
http ; / medinagazette. northcoastnow. com/2008/04/15/ vertical-tillage-practice-offers-the-most-benefits/ , 2008.04. 15.

11 Natural Resources Conservation Service, USDA, Residue management-mulch-till [ EB/OL]. Alabama Guide Sheet No.
AL329B, http: // efotg. nres. usda. gov/references/public/NM/344spec. pdf, 2001. 8.

12 @lesc. BRIEHHE SOl w2 R R [ Cl /7 g Ik B A I 38 £ 18 12, 2008.

13 Jia Honglei, Wang Lichun, Li Chunsheng, et al. Combined stalk-stubble breaking and mulching machine[ J]. Sail and
Tillage Research, 2010,107 :42 ~48.

14 R, R, rRE, & QU RPERHE R A R ST ] A SR, 2004, 15(2) ¢ 335 ~340.
Yang Xueming, Zhang Xiaoping, Fang Huajun, et al. Conservation tillage systems in North America and their significance
for China[ J]. Chinese Journal of Applied Ecology, 2004 ,15(2) : 335 ~340. (in Chinese)

15 STULTR BRE R, bk, . b BARROL IXBHER R CHEE AR LT]. RPHL 4R ,2008,39(11) :59 ~63.
Jia Honglei, Chen Zhongliang, Ma Chenglin, et al. Key technologies for the tillage system in area of dry farming of northern
China[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008,39(11) :59 ~63. (in Chinese)



