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Study on the Effect of Maize and Soybean Rotation in Southeastern Inner
Mongolia

DING Su-rong, ZHOU Xue-chao, LIU Ying-chun, WEI Yun-shan, LI Feng, WANG Yan-chun, ZHANG Xiao-rong

( Chifeng Academy of Agricultural and Animal Husbandry Sciences, Chifeng 024031 ,China)

Abstract: In order to solve the soil ecological environment problems caused by the long-term continuous cropping of maize in
the southeastern part of Inner Mongolia, based on the 8-year field experiment research, the impact of different crop rotation
systems on the yield and economic benefits of soybean and maize was analyzed. In this study, three crop planting models were
set up, namely continuous maize cropping (MC) , maize-soybean rotation ( M-S) and maize-maize-soybean rotation ( M-M-
S). The yield and yield traits of soybean and maize were measured in autumn, and the output value benefits of different
models were compared and analyzed. The results of the study showed that,compared with MC, the maize yield of M-M-S and
M-S increased by 8. 61% and 15.08% on average respectively, and the ear length, ear diameter and 100-seed weight of
rotation maize were higher than MC. There was no significant difference in soybean yield among different rotation patterns.
Compared with M-S, M-M-S had a tendency to increase soybean yield, plant height, pods per plant and 100-seed weight, and
the yield increased by 13.06% on average. In drought and flood years, the effect of crop rotation on yield was greater than
that of normal years. The average annual output value and cost of different models were MC > M-M-S > M-S. The benefits of
M-M-S and MC were the same and higher than M-S, and the production-to-investment ratio was M-M-S > MC > M-S.
Therefore, the M-M-S model in the study area has better yield and economic and ecological performance than the M-S model,
and is more suitable for promotion in southeastern Inner Mongolia.
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Table 1 The impact of crop rotation on soybean yield and yield compositions

) sk
B 4b 38 e o
2014 2015 2016 2017 2018 2019 Yield increased
Indicator Treatment Average
rate/ %
L/ M-M-S 110. 18 a 106.91 a 107.64 a 95.50 a 81.80 a 106. 10 a 101. 36 2.06
Plant height/cm M-S 104.76 a 102.90 a 102. 09 b 99.80 a 86.40 a 99.90 a 99. 31 —
HARRIERL M-M-S 66.50 a 46.16 a 72.12 a 45.60 a 48.60 a 42.50 a 53.58 9. 37
Pods number per plant M-S 72.60 a 36.56 a 56.30b 40.60 a 52.20 a 35.70 a 48.99 —
LR S TR e M-M-S 113.90 a 89.08 a  150.28 a 87.60 a 101. 50 a 74.20 a 102. 76 6. 56
Seeds weight per plant M-S 129. 50 a 70.20 a 117.45 b 78.00 a 111.60 a 71.80 a 96.43 =
A kL E M-M-S 21.74 a 22.53 a 23.83 a 23.39 a 20. 60 b 21.60 a 22.28 1. 87
100-seed weight /g M-S 21.56 a 2302 a 21.82b 22.18b 21.90 a 21.39 a 21.98 —
Piis = M-M-S 4440.22 a  2983.50 a 3700.53 a 2929.50 a 3331.50a 2707.79 a  3600. 44 13. 06
Yield/ (kg-hm ~2) M-S 3911.45a 2826.90 a 3343.85b 2511.15a 3329.40 a 2677.93a  3184.55 =

ARVNG FREZER BE (P <0.05) , F .

Different lowercase indicate significant difference( P <0.05) , the same below.

2.1.2 MEXRPBAFEMARENY 0 mER2 F UWAERERS D MSEAATER"EMN
ALE, BR 2017 AR50, HAiX B 4F 4y M-S F1 M-M-S &b &5,

R EK TR =T MC LR, 438 15. 08% FEAEXT K ™ B R R 2R A e A B[R] 3R
8.61% ;2015 F12016 4, M-M-S M-S 5 MC £K=  SLHEKER . B 2014 F12017 4£4) M-S Il M-M-S
HERIKII T BEKT(P<0.05), Br2015 440 AbEE: MC AbFEURE FEORTRT B b 3547 3 i a3,
FACFE PR A M-S > M-M-S, HE ¥ AR M-S HIM-S-S ZR™EHMRARERAEE.
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Table 2 The impact of crop rotations on maize yield and yield compositions

Wi eh s w0
—_— st 2014 2015 2016 2017 2018 2019 Average Yield increased
rate/ %
ik MC 21.20a 2119 b 17.93 b 19.10 a 19.00 b 17.90 b 19.03 —
Ear length/cm M-S 21.18a  21.9% a 18.82ab  19.60a  20.10 a 18.70 a 19. 68 3.42
M-M-S 21.30a  22.0l a 19.39 a 20.00 a 19.90 ab  18.00 ab 19.72 3.63
L MC 5.10 a 5.11a 5.01 b 5.20 a 4.00 b 5.20 a 4.92 —
Ear diameter/cm M-S 5.14 a 5.23a 5.04 b 5.10 a 4.20 a 5.30 a 5.00 1.63
M-M-S 5.14 a 5.18 a 5.14 a 5.20 a 4.10 ab 5.20 a 4.99 1.42
JER VAN MC 32,27 a 33.48 b 37.85 a 39.85 a 35.27 b 35.23 b 36.09 —
100-seed weight/g M-S 30.52b  38.18 a 38.49 a 38.45h  38.17a 37.40 a 35.73 -1.00
M-M-$ 32.82a  37.83a 39.59 a 38.30b  38.30a 36.37 ab  36.65 1.55
R MC 12484.65 a 10354.93 b 11802.85 b 16341.75 a 10113.00 b 10563.16 b  11943.39 —
Yield/(kg-hm ~2) M-S 12951.30 a 12698.41 a 14543.78 a 16199.55 a 12506.40 a 13568.93 a  13744.73 15. 08
M-M-S  12562.58 a 13140.75 a 13975.89 a 15283.88 a 11081.03 ab 11786.29 ab 12971.74 8.61
2.2 EEERASEKNEREE FRAE(Y;2015—2018 4EHIIN T 22.6% ~78.3%,

AR XAED A TN LA FRRRRE BT EKE; 2019 425 2 HA R, J8 T F K4,
F7289.3 mm, K1 71. 0% K AAE 6—8 A, BAEMA  ARIEAFD , RIFBKFEE RFA A S 24
RECAEBMBB (X 3) . SEERKTFEM  BokomiEA—BBE, SEETETRE N
H,2014 SRR A H AR I T 14.0% )8 T Blo 2014 4F 5—6 A REACR W MAEMY Y 1.5 5 4
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Table 3 Distribution of rainfall during the crop growing seasons in the experimental area from 2014 to 2019 (mm)

4 H 45 Month =¥
Year 4 5 6 i 8 9 Total
2014 1.9 46. 1 98.0 14.6 38.8 43.9 249.3
2015 38.6 16.5 86.5 95.2 79.3 32.9 349.0
2016 14.1 52.1 60.9 182.1 160. 3 46.3 515.8
2017 0.4 19.9 52.5 95.2 171.9 14.7 354.6
2018 0.1 7.9 84.0 119.9 127.4 16.9 356.2
2019 15.0 76.4 36.5 50.3 100.9 12.6 291. 7
4y
o 16.0 31.2 62.9 96.0 46.5 36.7 289.3
2.3 ZFHEiEm W, RLAS Sl 0, BT 2014 4F i RAS B AR, K BN
2.3.1 BAEN RERGFHEFEAGE E  FEREASHIN 8 75571 12 7507 -hm ~*, ER KA

i (FERT R T B K7 BB BE AL PB4 ) (R T
HEARE AR 24 TR (T TR AR S 3 e A A
LERAE) BB P | ) A8 B T A AR A (R
4) o 2014—2019 4, BRI K A 7 il A 4 i 45
P, R 2014 AR5 i 78 X B IR A AR 52 52 [ R b

R TRATE 3 99556 -hm >, 2016 F1 2017 4EA: =
BRA f e, PR 3R 5 T 78 DX K 0 5 - o3 [ =, B
ANEY TR T SR AT R R O R G 0 A AR, i
TE AR B A 7 AR 1 30% ~50%
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Table 4 Soybean and corn production costs (7T+hm )
EE| Ay %iﬂ 5 Al R ve2] H I‘?J%IE W gk i Hit
Tien Year O Seed  Ferilzer  Sow  Pesticide 00 ligation  Haest T T ol
preparation management drip irrigation
R A 2014 1200. 00 450. 00 900. 00 1050. 00 450. 00 1575. 00 900. 00 2250. 00 0 8775.00
Cost of soybean 2015  1500. 00 450. 00 900. 00 1350. 00 150. 00 1350. 00 750. 00 1350. 00 4950. 00 12750. 00
2016 1350. 00 450. 00 1275.00  1275.00 300. 00 1500.00  3900.00  1200.00  4950.00  16200.00
2017 1500. 00 450. 00 900. 00 1275. 00 150. 00 750. 00 5700.00  1200.00  4950.00  16875.00
2018  2475.00 450. 00 1350. 00 1200. 00 300. 00 1350.00  2430.00 900. 00 4245. 00 14700. 00
2019  2475.00 450. 00 1350. 00 1200. 00 300. 00 1350.00  2430.00 900. 00 4245. 00 14700. 00
TR A 2014 1950. 00 750. 00 1875.00 1050. 00 450. 00 1575. 00 1800. 00 3300. 00 0 12750. 00
Cost of corn 2015 1500. 00 750. 00 2400.00  1350.00 150. 00 600. 00 750. 00 1800.00  4950.00  14250. 00
2016  1350.00 600. 00 2550. 00 1275. 00 150. 00 2025.00  3900.00  1800.00  4950.00 18600. 00
2017 1500. 00 600. 00 1800. 00 1275. 00 0 900. 00 5700. 00 1500. 00 4950. 00 18225. 00
2018  2475.00 600. 00 2625.00  1200. 00 300. 00 1350.00  2430.00  1500.00  4245.00  16725.00
2019  2475.00 600. 00 2625.00  1200. 00 300. 00 1350.00  2430.00  1500.00  4245.00  16725.00
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Table 5 Soybean and corn prices in 2014 —2019

(FE-kg™)
TiH
2014 2015 2016 2017 2018 2019
Item
KREME

4.8 4.8 4.8 3.8 3.5 3.5

Soybean prices

Corn prices

2.2 2.0 L3 I: 5 L3 1.5
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Table 6 Benefit situation of different rotation patterns

i H

MC M-M-S M-S
Item
it
11944. 38 9807. 68 8433.51
Yield/ (kg-hm~?)
e
o 20234. 54 19484. 86 18134. 55
Output value/( 5G » hm ~2)
JlA
. 16212. 50 15475. 00 15106. 25
Cost/(JT » hm2)
BYE
B 4022. 04 4009. 86 3028. 30
Benefit/ ( 5G + hm ~2)
WA Bl
1:0.29 1:0. 32 1:0. 25
Cost: Benefit
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