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Research on Yield and Economic Benefit of Different Rotation and Straw Re-

turning Methods in Black Soil Region of Central Jilin Province

JIAO Yunfei, LI Ping*, YANG Xiuhan, LI Qiang, PENG Chang, GAO Jichao, ZHU Ping, GAO Hongjun*

( Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract: The result provides theoretical basis for popularizing suitable crop rotation mode and straw returning
method in the black soil region of Northeast China, and balances the economic benefits of crop rotation and corn con-
tinuous cropping. In this study, three straw returning methods and two crop rotation modes were designed, including
maize and soybean, and the differences in yield and economic benefits between different straw returning methods
and crop rotation modes were studied. The results showed that: (1) Under the condition of straw burying and return-
ing to the field, different rotation modes have a significant impact on the yield and economic benefit. The average
yield of maize—soybean and rotation cycle planting (T;) is higher than that of maize continuous cultivate (T,) and
maize—maize—soybean rotation cultivate (T,). The two planting modes of maize—soybean rotation and maize continu-
ous cropping make the economic benefit of maize and soybean better, while the cycle economic benefit of maize con-
tinuous cropping is better. (2) Under the same planting mode, the way of straw burying and returning to field (T,) can
significantly improve the yield and economic benefit of maize and rotation cycle. (3) Under the experimental condi-
tions, it is suggested that the policy subsidies for planting soybeans should be no less than 3 347 yuan/year-ha and 6
242 yuan/year-ha respectively when the planting patterns are maize—soybean rotation and maize—maize—soybean ro-
tation in the black soil area of central Jilin Province.

Key words: Black soil area; Rotation; Maize; Soybean; Economic benefits

I %5 B #3: 2020-11-03

ELTB 5 M HEASHF AT H (20200402103NC) 5 7 M4 8 KR £ 300 (20200503004SF ) 5 7t A 4l B B2 A8 TR 728 ) 5 475 H
(CXGC2017JQ008)

PEZ BT = K(1990-), %, i+, 22 A0 1 IR V5 Y 5 1E 16 1 92

BIEE .2 ¥, @, BIFSE B, E-mail: liping_0813@163.com
Fuk g B MBS 5L, E-mail: ghj-1975@163.com



630] e KA AR AR L DOR R AR AR RS AT 5 R 7 B 28 5 R 7 47

AABEEXEREEZENRE AT, B
JE A DY KR T 2 — R R 5 TR T
AR BEUR AR TR R A DR R Rl A=
Fr R E A, ARk B AT
IK T B i g 0 Tl ) DR e J ol b T R A
A KRG TR AR A EE 22, Rl UK E
R, T AATT X R S 0 7 SRR R A, H i TR
KT AL 85% MM T E 11, B 7™ 8 gl i 21 [ % &
R BE 28 22 20 22 A7 AR G0 Al R 5 =02 R b il IX
+HE R RNz = H R, SR
VEY) 5 RABMEW AR, vl Al 2B 77 %) ik 2%
HNE 54 25 Mt AR B T AR W) 2 MM B
e R R AR S T RE 2 AR M 1 T RN A R
RO TR T K- K ERAERAILRIEX
1 32 ZERPAE B 2, HE T A B S0 VR AR 2T A
TR 3 A T AL, A T R AR e
IRAC A A X b A A S v R & J B Y
MR L

I E R R EAE R E BN ER, £
SHEEEMNHMEER TR, E—ERRNE
PRI RS FE 4 I B O R — T B R
0 1o 280 1 7 A A 38 5 X A A Bl AR
Fo R, E B TR b AR s X R
A —E R, JoaT R N R E Y
R RS R A AE A Y A0 sk 19 R AT DA gk A 6
e T 1 i ) T 2 SR HE I v D 1 R it P A 4
BRI R RN A AR AR

IRCEE U A cF S POR  (HILR T M s L
AR R A B IR K A PR SR iE
Rt AT LA " K X A A 7 ek N 4 R 2R 1 5
Mg 21 5% s FF AH OC F 9 = B4R h TR AR 0 1 X £
HEAK Ay A HURKR | A 3R A R 7 e S A R R i e T
A TR A FE I H 5 =X T oK R 5 58 R S0 45 4 1)
FEEEA R, A 5T B 57 oK - K R R K-
K - K A PR R A R 2 R R e B A
T SR RE FE AR H 7 X, RN K 1R R 5 RS FE R
S H B A B A7 % Fe S PR H
T2 2, LA 6 Hh o B AR X3 e VR A5 =X
A IR 5 2, S 4 e SRR R R (& TR A
AR 35 AA M % €5 1] R 2k R AR L B AR

1 #M#E5F*

1.1 K XEER
T2 56 A7 T 5 MR 2N 2 08 T 5 BH 3 B AR 2%
S o i byl Rl = L N S e w3 il g |

W AR VTR Y . A8 Tl KB M2 R
fige | 4F [ 7K &t 450~650 mm , 4E <0 5.6 °C, T FH
11 125~140 d, A3 2B 2 600~3 000 °C-d, 578 K& it
1 200~1 600 mm, 4 H JBEF[E] 2 500~2 700 h, i %
FF 4R AT 0~20 em - 2 4 35 FEAC B AR Pk i A5 ML
20.9 g/kg . 4= & 1.196 glkg . 4= # 0.429 g/kg . 4= #f
22.06 g/kg AR 113.8 mg/kg HASHE 23.4 me/kg . ik
R4 185.5 mg/kg . pH H 6.4
1.2 KIe# et

HE Y oK RO B R 985, M A % Ok 6.2
TT RIS B R T2 Ak B 99, M % EE Dy 22
TIRRIN L, B4R F 4 A T AR, 10 A B Ajilk
M, B EL N, KO AL,
1.3 RIIFIT

I LH T 2016 47 10 A , R HBEAL X 41 %31,
W EREE  ER-KGRIE . ERK-FEXR-KE
FAE RS AR RHALA e HR L ORI A 2 A
PERLF 3 B As AR 30 B Oy X3k 6 M Ab 3, K E
F BRI (£ 1) 3IRER /NN 157 m?,

1 AEALEMERARBEFEHATN

A AR ARt FEAFE T2
T, TS R
T, I B
T, E SN r BHLE
T, Tk R T A BHHLE
T, k- kR A e
T, k- KK TR B

FHHELAA H : E KRR S |, 56 F RS AT R iR WK A
FFR B (K BE <10 em) , 28 J5 FH B G B S AT R 6
% 20~30 cm 12, P B BIFEACRES S AR
R R ARG 355 S i A

JEBE L - 7E TR WOIR IS, S FE RS FF R R AL
Tl FF A T (K BE <6 em) , SR I ) HE #F ML 5 FF
H5EWR SR AE (RIEL 16 em) J5 HHE
B AR R ZER LR A

B35 A W EORWOGR G |, K A 1 40 08 -l
THb R, 5 AR B =R ET AT ML B 40 em
oW, SR FH G BRI — Uk M 5 A AR L it AE R
BURAE M, I HLB& AR 2E 47 TR (A R 21 =X
TEARHL) , TR BE )4 30 em .

2 Ah B R K 2 J K G Ak IR it A O L 2%
2, 50 DR M B R IR L B R A T A B R
R AR AR



48 B | | A A 46 4

F2 EXRMRKEHBERER

Tedy  ARIEE T (kg/hm?)

B
#Fe N P,0, K,0 i
— WP E R E AR
Ex 220 102 102
(26-12-12)850 kg/hm? , AN AL
— MR 2 A

60 60 60

Gl

N .
(15-15-15)400 kg/hm? , A3 AL

1.4 MZETHEMFE

PRI AE < 3 ) T K R LR AR v K
Oy E BRI R B v i, IR T O A i
o R AR R O T B O S k(1011
T, EAR-R GRS (T) AR R NP 1 2
Perr = (B R R+ R 5 ) 25 EoR-FEK-K
SRR (T, T, T F A E W P 3 & 55 7= ik =
(B —AE E K+ 50 AR LK R+ =4 R
FRE) /3,

SRR BV = B E - AR, H
SABSORR ERAIRCEE /R o R e R 5 N e )
FERD T AN AR 2 HE R SR R AT AL R
USRI /NS E NN L U N N TR
R Eooy/ G A A

AT A R ARSI R kS
by AR A
1.5 HIFELESHH

R 6 K5 % Excel 2013 5 Origin 9.0 #E17 %
LT

2 ZRE55H

21 AEBEEHEHAXTEYFENZMN

PR o T A SRR WY FE RS A B B Oy o
AN ) T AR 2 T B OK 7 S48 T, T, b 25 14 7™ 6%
M8%, T,MT, EXKFERARE, KE7ET,
BT T, A (P<0.05) , A ] oo 45 =X % 46
JEH = B W e R R 8 Ol T
T>T,. 5 EK-FERK-KGIRAE(T,) N EKEE
(T) B B8, K- R EAERI(T,) o) i 3
P EKRPE REFFY ™,

P P& AT AS RS FF A O 200 ok 3 K
OB AR A — R, EOKIE
VERE 3 rp RS FF SR IA F 7 20 oK ™ B AR AR i
3 9% , H 2% Sk B g K. AR /ERI
RS AT B R 5 20 (T,) oK 7= i g 3 8 TR AT
BERF (T,) FAS FF 8 55 (T,) 38 B 7 =X, 20 9 38 7=
13.1% F113.2% ; $& /E Ji B 9 /5 AT B3 A8 1 7 =08

16000 - OTETEAT-OT T A Ts

14000 1
a
12000 - [ ] b
10000
8000

6000

ZFFTE (kg/hm?)

4000

2000

0 b

B1 2017~2019 A REIEMFEFEHFT X
TEYRNEFTE

e i e o 2 AR R AR AR R rp | A5 FF B IR
FH 7 U RS FF A I B S FF e B RS 7 55 4
J5 20T DA 2 R0 R OK A AR S -2 7
22 BMAMBFHESH
221 RAFENAN

AR A AR G RN AR AR 2y B T
(B 355 P RE it FH ) L i3k L % T A BB (4 35 S FF
B UAAT R B ) 3K M (BLEE BBE BEAR A R
ORISR A A L 2017~2019 4E A [A] 4b B £
KZE KGR AR R A A SR W, AT
PR B A5 E S A [ 5 AR A8 X0 A T 301 34 WA
o T,>T,>Ty, T, 8T, AT, J A 43 530 38 i 23% Fi
39% , F E Il oK ZE T AL 5 A BUAS a2 R
SR NA R 1345, R RIS 5 A B RA 1)
48%~49% , (i = 2= F K E AR A A Il 25 T
R —Z R OR AR ERI

28 3 ) A, TR AR P T, 8 T, #6 A R AT A
FHLFI A% b B8 AS A B 3G 0, R OK 3% VE RS A B A
FH Ab B (T,) Bl A 55 8% FF N 38 B Ab 28 (T)) 34 i
10% , I3k 3] 22 5 B & K1 =R AER U, T,
A58 T R0 T A 3L ) R i o A Y S 398 o, S A
b 3T, K AR B FF TR B (T5) IR #1755 Ak 22
() 185 5% F120% , %6 AF J& 1911 15 i A 38 hn 49
16% , H 22 ik 8 oKV B2, M FAE R
RS AT B A FHE K ZE AR AR JR I P o7 2 A
By
222 ZFA B S

T KR K G A B S L T 3 A, 2017
42018 4 F1 2019 4F £ K A 4% 43 514 1.60 TG /kg
1.65 JG/kg 1 1.74 TC/kg, K LM #6435 4 3.6 TT/kg .
3.6 JC/kg Ml 4 T /kgo 2017~2019 4 T 2K FlIR 5 A 5
Mrag g F TR, 52017 4EAH FE, 2019 4F KA
KA 5 LT T 9% F111%.



630] e KA AR AR L DOR R AR AR RS AT 5 R 7 B 28 5 R 7 49

&3 2017~2019 E AR E A EIEME B A 56 /him’

Tl E b iy e K2 gl otk FEFTAL 2T i A
T, 780 2340 350 350 1000 200 750 5770

T, 780 2340 350 500 1000 300 1100 6370

- T, 780 2340 350 500 1000 300 1100 6370
T, 780 2340 350 500 1000 300 1100 6370

T, 780 2340 350 500 1000 300 800 6070

T, 780 2340 350 500 1 000 200 150 5320

NS - 400 950 350 500 600 0 0 2 800
T, 780 2340 350 350 1000 200 750 5770

T, 780 2340 350 500 1000 300 1100 6370
AEEI2017~ Ty 590 1645 350 500 800 150 550 4585
2019) T, 653 1877 350 500 867 200 733 5180
T, 653 1877 350 500 867 200 533 4980

T, 653 1877 350 500 867 133 100 4480

P 2 T RS AT BHEAE B O SR, KT,
MT, W8 AR H i & & T T, 53T,
15 6% 9% ; K2 T, B 8 T, 71 10% 5 5k 52
YEF N &, T, 28 55 804 55 T, T, 43 il 3 14%
M17%, It B8 2R R EKE T,MT,Z% A8
F, RPEKREELFRGRESTEKR-F
K-KGRME, EX-RERIELTRESTE
K- T oK-RGIRAE, B AR E T 225 B E K

25000 - 20000 - 25000 -

580880

B 20000 | i o | 20000 |- R
g B Er A at Fiad
B L 8 'EY L
. 15000 E , Ez 8 15000 8 E g b
g = /10000 - a Eg ‘. t
10000 B s iig i 10000 |- & E §; v
N ny U |
2 g i 5000 |- g E? E &b ] i i
5000 ] AN ’ H? E 5000 H:f% BIEN E;
& ] i aaaa ’ E? H g i = ::
: oy AN AN |
o i R . g@ R WL iy
BA  FE SNME A E SFEEE RA  E SRS

B2 AREREMBEFEETXNED(EKRAKEB,
RIEAMCIMETRA -EMEF U m®

T, &P AE B8 T 30N 9% , HL 2% 51k 3 g 3 K
S, SAERAERRR, BT T, LB R A T, M
T 43 51 i 25 19 40 189% F1 10% (P<0.05) 3 K & 2% T,
285 B0 5 BT, RN TS 43 0l 3G 10% F 8% , %6 AE T
WIS L3085 0 TSTST,, H2EF k3 &
KA (P<0.05) . F AT TE EKEMEL E E KK
SRR AT B IR A AR Y TR
FEAIE RS AT e Bk 25 34 1

D2 S E R i T [N - NI
() [ 2 %R I (2017~2019 47 Ff 4l R 52 40 >4 7 000
JC/AE - N U) P BRAT RN I S R AR S
HEAE R 2 UF 8 55 R T R, FE L TR A ER 11T

BRI A K R MU A AR AR VR A S R
KEVE R TR M, v IR, ER-KE Rk
B oK - F ok - K G AR R R Al K & T
N 535 R 3 347 U/ - S BURN 6 242 JT/AF - N B
AT LLVE I, FEA RS 45 00 T BLA K 50 BE % 7
RS R R AT oK

3 HkbE#k

ENIE AT L IS Ty SR e W A TR o
HEIR AT i R e R AR, o ok
o7 i R % S5 5 W B 3, X 5 AT A 5 4 R
— B, JE PR AT R R St A AT RH LA T AT R A
[0 S S N e w0 ML e e 2R
VR SRR AR Y B e 2 A B FF A FH A a2 0
T K A RE A R N R A 5 R B
50% 4 F1 75% > 14) K FF 18 FH 5 XA 9 38 7 f ok i
SR I A R 4 i A e DA 3k 3 dp G 7 AL
Sl FEFF I H AR ep 8 N R b R, AR
P FAR B S L S R B R AR A
IR 5 W A5 4% 1 ff e ELAA 1 S =, O i s
FFIA F AR B 52 M, X F RS #1348 H 9 F 2410 7
HE— A

AR B, AR AR J7 TR 77 i fn s
VR 25 A B E O, Tk - KR E R MR T i
ERE R KRG LRERIN T,
T 7 2K 34 AR e 38 AR X X 22 T 85 2 1100 B2 15 5 i o
BE ER-KERMELTF RS T ER-E
K-KREfE BREHZESBEKT, SHE
FAFTORE S S R — B A ER- KRG RELE
K-FEK-KGFAEA A RE A R 22K



50 B | | A A

46 4

YEY LA W 5% BR 0 8 21 i Al R v i
A E RS ECE R E I — AR,
AR T K 2250 4 HE Ak 2 A g A, A
AR AT BEXHEW 0 7= A — E R . A5 S
T RRER I RA—B I EKk-K G5
AR ERBREEN &, A5 E K-
TR - K L H AR AH LA B I K G A R, X
VR AN B K- K- KGR AEL T
MEmERFES T ER-KRGRME. XEH TARIR
HEXR-KERIE . ER-ER-KRERERGTF
4392 2018 4 1 2019 4F-, 2019 4F iy T 5 % J [H]
il K T 7 e 2R R [ (32 2018 4R 16% ) , 53
HE AR A W 4908077 9% , IR L R R T K- K 5
BAEXT K E F 0 = 5w B3 W, B 2017~
2019 F454F F ok R E M A% AN TA], RIBE FOoK -
KEOREFREES T ER-EK-KERAME,H
S T PR AR A B KT (T,<T,) , RN
HRZFHRE TR EES .

gh 4 IXIRH SR AR P S PR A O, K I
TR R SRS I A I R T oK
KB ARG 2 XM R AT 6 i e /R A 0 R
AEEE N, AR AR, WRINARA K4
Wi, ER-KGRAELTF I H B K EEFRF
L E K- E K- KRG RAELT R H BT E
KIEAE, PR, 8 WUFE 75 AR A R R R X A it
B AR MR N k- KRB RAEM B K-E
K=K 5 A s AR K BRI S IR T 3 347
TC/AE - AN WURL 6 242 JT/AF - Wi, [RIE, i FHAE
T Z FNFS FF a8 H 7 2B i i 5 2 — A Y
TAE AP TE R IR AR ST, T SEBLAE S AU
B E ML B RS E L HbREK

CEPd ¥

ik 2z — . & T A A A A B BT ] BT VAR B2
2010(4) : 59-60.

RULE R P WL R REEAE D SO0 R AL ok
A FH A HEK RRAE 14 52 [1]. 7K 4 PR 24 4R, 2015,29(4)
195-200.

AR R OB SR XOR A A R s A AR
S A A IEL]. A BURAL AT ST , 2005 (5) : 340-343.
T3 R ESE S0 4 M. b 50 o B Al Bl 2 3R 1R

#,2010:35-36.

XJGSF, E A, XN A RS 0045 H P R A R
HEZE [ B ST (. TR Al B 2%, 2019, 47 (17) : 318-323.
e I = NIl | - a5 R e TR R = B e
PR 5 IX K, 2017,38(9) :89-97.

[ 71 # P, JERR M W, 5% B X ROk 5 RS R )
PEASE SR 7 i AL 85 LB (D] bR Olk Bl 2%, 2020, 24 (4)

[1]

[2]

[4]

[51]

[6]

[ 8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

14-18.
Liu X B, Zhang X Y , Wang Y X, et al. Soil degradation: a prob-
lemthreatening the sustainable development of agricul ture in
Northeast ChinalJ]. Plant, Soil and Environment, 2010, 56(2): 87—
97.
WA . S B 5 AR A B Wy e 1 0T 5 0E R i St (1.
o AR Al 41, 2018,26 (1) : 57-61.
TR, M, XA, SN S R X R R
SRR WEFEL)]. R BREA, 2021, 40(1) £ 39-44.
TRREAR, GEAR I , A I, 45 . A FHORR S 50 1 1A 2 19 A 72 4
i 5 H R PR L] K T PR EFE AR, 2011,31(2) 1 46-51.
Liqun Ji. An assessment of agricultural residue resources for liq-
uid biofuel production in ChinalJ]. Renewable and Sustainable
Energy Reviews, 2015, 44: 561-575.
ERNR, AT 3, sk 5 A RS AR R S R PR AR L
FA R X R BRI A 2 0 D], AL BLBRA 4, 2016, 47 (3) -
131-137.
Sandeep Kumar, Atsuqobyy Kadeno, Rattan Lal, et al. Long—
Term No-Till Impacts on Organic Carbon and Properties of Two
Contrasting Soils and Corn Yields in Ohio[J]. Soil Science Soci-
ety of America Journal, 2012, 76(5): 1798-18009.
BRI RIRM, AL &, A RS AT AN IR FH AR SR K
Tk 2 S0 HE TR B BT A 1 5 (). ARl B SR R A 2
2015,34(11):2228-2235.
Ukt AL W, G OE, T KRR SR IE AR S
Sy AR EAL LR IE(]). 15,2013, 45(6) : 1017-1022.
BT R EE L SRS S AR DX KRR R A MR ACALEE L
FARAABETEHE )] AR TR, 2016,41(2) :44-49.
SRR SR, NN IR X R KR A A R
& AR B AR BN R, 2019,27(5) £ 123-129.
EFM, O, R AR RS AR X A KRR M SR A
B WA A5 ML), TR X RE5E,2019,36(2) :331-338.
FEIEAL, 2Rk, Kk ok, 45 . KRS FF 4 0l BeBF A
S A R RE B S B X RO B R s ()] AR L
el FH,2018,43(6) : 16-19.
RRMG X o, B AF R [RS AR M5 =06 E K
i e b SRR AL BT AY B2 R D], AR AL ARl B 2020, 45(6)
64-67,77.
R C Dalal,D E Allen, W ] Wang, et al. Organic carbon and to-
tal nitrogen stocks in a Vertisol following 40 years of no—tillage,
crop residue retention and nitrogen fertilisation[J]. Soil & Till-
age Research, 2010, 112(2): 133-139.
TR IR AR, SR AR IR A /N S TR S A e 1Y
T KA PN ST (] HE I HE K, 2000(1) 1 9-11.
XIBKEE AT ¥, 5Kk W, S R FRIE I S0 A AL T e i
X LA 2% S 7 e N A B R S (D). e A R
¥, 2016(6) : 68-73.
Xia L L, Wang S W, Yan X Y,et al.Effects of long—term straw in-
corporation on the net global warming potential and the net eco-
nomic benefit in a rice-=wheat cropping system in ChinalJ]. Agri-
culture, Ecosystems and Environment, 2014, 197:118-127.
SRR, BEAE R B M, A RS AT L O A AR S IR Y
SENAZER)). LA R, 2018,46(23) : 36-40.
(F#%597)



630] JEV IR 4 AR AR A X R MR 04 B 3 ARAR A R 22 57 40 i 59

FF 30 R 35 J7 95 0 IO ABORH IO 38 R DR O R T R HIR
B 7 ¥ K AR A SR T W e A e A LA AR
B8 24 i A A A R R A B T )
AR TT 5

S % UMk :

[ U] VRJEE . 35 MRAR X KRS AR (1 % 24 B K 24 5 B 3 F 55
[J]. F Akl Bl 1979(3) - 64-68.

[ 21 M, & B, AR, 55 50 a8 28 B R Bk = BE X — Ak
IR ERCR A SE ] ZRAb AR R ,2020,45(2) :32-35.

[31 FWemi,skmeil, FLEE, 5 KR A0 I8 & 2L LA X By ia
HI 51D, 35 AR BEF |, 1996 (4) : 43-45.

[ 41 S, FAER, 5k ) (%, 5 . o5 M B 36 T oK I 1% o7 FH A
50 B H2E 47, 1977,20(3) : 253-257.

[ 51 #HAE, THWM, S, 45 056 % AR 55 15 KRS (ki
HIWFFELT] A B, 2001, 27 (4) : 45-46.

[61 i, XU . o IR o R o S R O H 0 e g ok
H B A RCR ] B A2 E 4, 1962, 11(4) : 409-413.

[ 71 maE, b I, 5k, 45 . FH A OP S0 1) U5 % o5 IR i
B 6 A 4% O SR [0]. P A BB iA L 1997, 13(1) : 6-9.

[ 81 ZEmAHE, & B, sKE L, 45 ARG & o IR 8 Xt T oK 0 o

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Y 2F AR ORI 35 RO B2, 2015, 40(4) £ 48-50.

W H 8 RS AR AR 30 o B T R Ak

ISR IR AR B FE ], 35 Mgl B, 2007, 32(6) : 39-40.

R, B B, IR LD, AF ORI BT S R I i R e 11 0

R S RS0, AR A4 RN, 2019,44(5) :34-37.

F S I B G e N T = o O S L U TS

HI 9 5 2R 0 B 0], AR bR B 24,2019, 44(2) 1 19-22.

BRI LR, S E ARG X AT 1k

% 5 HE ST, AR, 2013, 38(5) - 48-50.

R KR AR B P AR W A SR AR S K T [ R B

A WMD) & 7 - 5 Al K%, 2011.

BEIR K, BRI A, S T AR KRS AR BT 5K B

BB R LI ARl R GRS 5 8F5E, 2002, 18(4) :

312-315.

FRH B2 22555 0 M, S AR X AR A AR R b

AR BEFE]. 3 ARl B ,2007,32(5) :37-39.

JRUE  BRSLTS AR, A5 T R KRS AR R A B

WEFE . H AR 1), 2021, 41(2) : 36-43,53.

FEIEE o A fid R K . Logistic B8 R T 4% I #8440 K

i AR S A (. B HUAIR, 2006 ,43(2) - 177-180.
(WHEHB X ')

3333333 IFIFIIFIIIIIIFIIFIIIIIIFIIFIIIFIIFIIIFIIIIIIFIIIIIIIIIIFIIIFIISIIIFIIFIIIFIIFIIIIIIIIIIIIFIIIIIIFIIFIIIFIIFIIIIFIIFIIIIIIFIIIIIIFIIBIIIBIIBD

(E#F507)

[27]1 24036, 3R, ZRELAT K REMESME T Sk e 2
FEFEPEDTFE )] K AR FF 240, 2009, 23 (1) : 145-149.

Mo S, REHLE OB, R-EFRERFRTAILAS L
LAY 2 1 FFE (0], v B RO B 2%, 2010, 43(4) - 744-752.
7L I O QT E R 2P < (P TS e el 7 ST TN
AIFSEL ] B AR D R 2 274l (E AR B2 Ri) , 2009(6) - 56-63.

Rl 4, B 95, ) 3600, 45 RS A SR M i AR A AR AT
FVE AL TR, 1Al 2442 , 2009, 25 (1) : 43-47.
INTUNI, AR 22N AT, 45 /N - FOR R AR AR R i
AR 4 ¢ BB A A R 56 0F 5 0], Hh A 2438 412 , 2009, 25
(12):150-154.

JEVRSF i SCHE , JC AR, 45 K RS FF A8 T0 X 5% 4 oK 7=
W RLEE KoK A R R (7). A B 3R S IR R
2013,19(2) :321-330.

A RFIEE LS5, A ORI RS AR A T X K R
AR L R W R e B T P 4 5 7). ARl A BT R
2R, 2012,31(11) :2192-2199.

Bk ok B9 0E R RIRE R AR RS AR AR I X A2 1 SR gy
Loy i s )], 2 VR 3, 2016,36(2) : 215-222.
VKEE, THIRIIE , A% 75 . R 22 ) 2R G X R AR I Y
W) 37 : 5 F Meta 43 87 [J]. B 5 Al K 2% 2% 4, 2017,40(3)
376-385.

ik W, T, frocH, A RFF A R S AUIE R
AKRE i EE R R SRR Y E RS

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

A=A, 2016,22(4) : 877-885.

T D West ,D R Griffith, G C Steinhardt, et al. Effect of Tillage
and Rotation on Agronomic Performance of Corn and Soybean:
Twenty-Year Study on Dark Silty Clay Loam Soil[J]. Journal of
Production Agriculture,1996,9(2): 241-2438.

Wilhelm W W, Wortmann C S.Tillage and rotation interactions
for corn and soybean grain yield as affected by precipitation and
air temperature[J]. Agronomy Joumal, 2004, 96(2): 425-432.
Luis R Salado Navarro, Thomas R Sinclair. Crop rotations in Ar-
gentina: Analysis of water balance and yield using crop models
[JI. Agricultural Systems, 2009, 102(1): 11-16.

JAHEE SRV T, 4 R R IOE R R FIR
7R R 22 AR WY R R (). 5 MR AL R A e 4, 2015, 37
(3) :260-267.

Y K Soon, G W Clayton. Eight years of crop rotation and tillage
effects on crop production and N fertilizer use[J]. NRC Research
Press Ottawa, Canada, 2002, 82(2): 165-172.

L E Gentry, F E Below, M B David, et al. Source of the soybean
N credit in maize production[J]. Plant and Soil, 2001, 236(2):
175-184.

C A Campbell, V O Biederbeck, G Wen, et al. Seasonal trends
in selected soil biochemical attributes: Effects of crop rotation in
the semiarid prairie[J]. NRC Research Press Ottawa, Canada,

1999, 79(1): 73-84.
(AL 4 0 7))



