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Study on the Effect of Reducing Fertilizer Input and Increasing Efficiency of
Grain - Soybean Rotation Technology: Based on the Rotation Location Experi-
ment and the Analysis of Household Survey in Northeast China

CHEN Hai-jiang' ,SI Wei' , WEI Dan”,LI Yu-mei’

(1. College of Economics and Management , China Agricultural University , Beijing 100089 , China;2. Soil Fertilizer and Environmental Resources Institute,

Heilongjiang Academy of Agricultural Sciences, Harbin 150086 ,China)

Abstract: At present, the agricultural production in Northeast China is facing serious ecological problems. In this background,
this paper used the rotation experiment and farmers’ survey data to empirically analyze the effect of reducing fertilizer input and
increasing efficiency of grain-soybean rotation technology from two aspects. The results indicated that; Consistent with existing
studies, grain-soybean rotation technology could increase the yield of maize and soybean, reducing the amount of soybean pes-
ticides and maize fertilizer use. In particular, the soybean yield of the rotation was 325. 65 kg-ha™' higher than that of the
non-rotation , and the maize yield was 803. 81 kg-ha ' higher. In addition, the rotation saved 42 yuan-ha ™' for soybean pesti-
cides and 117 kg-ha ™' for maize fertilizers. In general, there is indeed an ecological function of reducing fertilizer input and
increasing efficiency in grain-soybean rotation technology. The research in this paper provided a scientific basis for promoting
the adoption of grain-soybean rotation technology and establishing a reasonable rotation technology subside standard.
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Tablel Comparison of yields under different cropping patterns in Nenjiang (kg-hm ™)
My H-EH-8 "% F-E-5 H-E-E E-E-%3 E-E-E
Ver Soybean-soybean Wheat-soybean Wheat-maize Soybean-maize Maize-soybean Maize-maize
-soybean -wheat -soybean -maize -soybean -maize
2012 2053.35 3212. 05 3340. 78 2048. 4 7177.33 7114.52
2013 2023.29 2129. 84 9112. 13 9102. 57 2085. 18 8750. 18
2014 2729. 37 4032. 00 2626. 35 13786. 84 2808. 00 13009. 83
2015 1802. 90 1873.20 3044.25 1901. 70 10495. 06 11046. 10
2016 1743.95 2948. 56 8023. 57 9726.78 1901. 72 7890. 97
2.1.2 FHFEREXARENEFXT = Z2k s AR UT 2012 - 2016 4R K& 7 5 AR W T R

M HER2 WAL KRR R B - T -
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Table 2 Comparison of yields under different cropping patterns in Qiqihar (kg-hm™?)

Aoy o8- E-E-% F-U-% g-FE-F

Veur Soybean-soybean Maize-maize Maize-soybean Soybean-maize

-soybean -maize -maize -maize

2012 2232.50 13625. 10 14653. 00 2279. 00

2013 2137.50 13708. 50 2361. 50 13990. 50

2014 2096. 00 13647. 00 15970. 00 14595. 50

2015 2032. 40 13233. 00 2145. 00 2185. 00

2016 2002. 50 10203. 00 11224. 00 10345. 00
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Table 3 Analysis of variance of soybean yield in rotation and non-rotation farmers in 2016

MR FEAEL
Rotation or not Number of samples
AEFAELR P Non-rotation farmers 200
#AEAR F' Rotation farmers 254

kst — Mgt MeNon-rotation ~ MeRotation

I FrifEiR PR
Mean/ (kg+hm2) Standard error Standard deviation
3398.37 73.07 1033. 43
3724. 02 70.79 1128.19

-325.65°""

T RORTE 1% K MR RE S T A

** represent significant difference at 1% level , the same as below.

2.2.2 M EREFGYm RTHSRSE
T AP AR, PRIt A0 4 X6 DR K B
SIRBTIAREAR BRI T 854 11, AR SRR
FUROKR ATy 2250 W 45 R« FOKFRL P AR £
FRGFH I H53R 3 RE, EREERLFEL
I 2R ARG IEVE B A P 88, 3 % AR A £ K
AL 25 25 i A O, [ Bt DA 1 5% I 44 i ZR It [X
KPR AEF AR BN F . WFEARERE,
2015 F1 2016 AEHSFPAE K A 1 R 408 F7,2015

AERMAE R R 2016 AEFRE FOK AR 1ol 257 71, 5
PR 665 1o Horb AR PR ORI (E
14 832 kg - hm >, B8 14 5 1 TR OK B 344
14 029 kg-hm >, M FARRAEL S AEL S R
KA ED 803, 81 kg-hm 2, I H G ETE 1% /K |
ZRWE(FRA) , SRR RAEAN GRS W2
PERAR IR G (R 3) , AL RR 1 5 4 i Ak
FH KR,

®4 2016 FERIESERIERPERBTHTEDSN

Table 4 Analysis of varianceof corn yield in rotation and non-rotation farmers in 2016

SRR

Rotation or not

HAL

Number of samples

¥iE bR
Mean/ (kg+hm=%)

i

Standard error Standard deviation

JE#AEL - Non-rotation farmers 408

AEL P Rotation farmers 257

Mot — Medgft MNon-rotation ~ MeRotation

14028. 57 310.52 6272.27
14832. 37 513.27 8228. 40
-803.81" "~
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Table 5 Analysis of variance of pesticide use in rotating and non-rotation soybean planters in 2016

RGRAE FEAEL
Rotation or not Number of samples
JE#AEA I Non-rotation farmers 199
AEAR F' Rotation farmers 254

Mgt — Medgfl: MNon-rotation ~ MeRotation

¥iE brifEiR bR
Mean/ (kg+-hm ~2) Standard error Standard deviation
353.93 20. 30 286. 31
312.09 14. 87 236. 96
41.84*

S PARRAA BRI S K 3 A—ZURh TR MR RAFAE RS s~ FRTE 10% K F PIFfERE 2R, T,

The number of non-rotating households intable 5 is inconsistent with table 3 due to missing data in some variables; * represent significant difference at

10% level. The same as below.
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Table 6 Analysis of variance of fertilizer use in rotating and non-rotation maize planters in 2016

JET AR HALL
Rotation or not Number of samples
AEFEAELR P Non-rotation farmers 405
AEA P Rotation farmers 266
WaEsgte — Bgefe BNon-rotation — MRotation

HfH brifEiR brifE 22
Mean/ (kg+hm=%) Standard error Standard deviation
1118. 06 23.72 4717.31
1000. 85 30. 44 496. 44

117.21* "

AR A A 7 A 25 1 e S48 M 208 G- hm ™2,
TS AVEAS P AR 25 1t P48 4 232 J6-hm 72, 5
AR IRI 2 B VA 7 A 245 il PR 9% R i 85 I 5
VELS P i AE 10% K- FAFEREZEF(ET),
PR, 7EAR P12 B Rk B VR RE B Il /b 6 K A 25

AR, XAl Re SRR KA C, B f
IF5E 2 WK S 1 28 S B2 I A T J B e 1
PRI, S5 20 5 0 VR BE A5 0 /D T R R LA P AR 25 1
i FH, W] RETS BEE— A0 3E 2 X ) B VR A i A
LT RINS

xT 2016 FERESERIERPERRAERAFTESH

Table 7 Analysis of variance of pesticide use in rotating and non-rotation corn planters in 2016

PR AL HfH bR b2
Rotation or not Number of samples Mean/ (kg+hm=%) Standard error Standard deviation
JE#VELR P Non-rotation farmers 405 207.52 9.75 196. 30
#AE4 ;7 Rotation farmers 254 231.94 12.11 192.95
Mgt~ Pgeft MoNon-rotation ~ PRotation -24.41"
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