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Soybean Planting Patterns and Benefit Analysis of Huang-Huai-Hai Region
ZHANG Bing,LI Dan,ZHANG Ning

(Economics and Management College of Nanjing Agricultural University, Nanjing 210095 , Jiangsu , China)

Abstract: Huang-Huai-Hai region is the second largest soybean producing areas of China,which planting pattern is very rich,
such as winter wheat-summer soybean, winter wheat-summer soybean intercropping maize and winter rape-summer soybean.
This paper use energy analysis , nutrient balance and economic analysis method to evaluate Huang-Huai-Hai region’ major soy-
bean planting patterns from the perspectives of economic,ecological and social benefits. Results suggest the winter wheat-sum-
mer soybean intercropping maize had the best comprehensive benefits, and is worthy of popularization in Huang-Huai-Hai
region.
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Table 1 Meaning of evaluation indicators and their weights

— B bR TAERR TRbR A AT B
Primary indicators Secondary indicators Meanings
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BRI/ T B2(0.278409)

S %/ % B3(0.030133)
AT Z/ % B4(0.121606)
IR PE S/ % B5(0.053117)
WAFIFHZE/% B6(0.182032)
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Al A2 A3 W;
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Matrix 2 ( Ecological benefit index Al)
Al Bl B2 B3 B4 B5 B6 W, W’
B1 1.0000 0.2500 3.0000 0.5000 3.0000 0.3333 0. 109685 0.081963
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B11 3. 0000 4.0000 5.0000 5.0000 1.0000 0.47927 0.07768
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Table 2 Economic benefit indicators of different planting patterns

GRS STE &R SFEL R AR R BB JEASFI TR
Economic benefit Output/Yuan Netprofit/Yuan Labor productivity/%  Production cost rate/%  Investment output ratio/%  Cost efficiency/%
CP1 1380.74 459.69 534.62 191.91 299.38 63.89
CcP2 1045.03 281.80 337.80 173.54 356.87 46.80
CP3 2056.76 728.50 684.36 221.94 328.47 78.61
CP4 1584.61 530.22 527.25 187.21 290.28 62.64

XJF CP1 . CP3  CP4 (W4 SR I /2R AL IR TR V2308 1 P31, i T CP2 SRR T T80, IR L RUE 8
The data of CP1,CP3,CP4 is the mean of Hebei, Shangdong, Henan and Anhui province,the data of CP2 is from Anhui province.
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Table 3 Standardization on economic benefit indicators of different planting patterns

SRR HOME VR AR BAR AR Ei S AV BEAT IR
Economic benefit Output Net profit Labor productivity Cost of production rate Investment output ratio Cost efficiency
CP1 0.33 0.40 0.57 0.38 0.14 0.54
Cp2 0.00 0.00 0.00 0.00 1.00 0.00
CpP3 1.00 1.00 1.00 1.00 0.57 1.00
CP4 0.53 0.56 0.55 0.28 0.00 0.50
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Table 4 Energy output of different planting patterns
A RE I = BE A7 e

Main product of By-product of Total output

o | e b energy production/keal energy production/keal  energy/keal
HE 5 s, 5 25 R L 19 BEA S A B4 s, DA cpl 2313317.70 2470140. 95 4783458. 65
e 1Y AR B A T AR B A = g o, T R AR S &R cP 1779056. 50 1426940. 32 3205996. 82
ST ERE T CP3 3495030. 20 3733646.63 7228676. 83

CP4 3323393.95 3456305. 53 6779699. 48
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B HY RE B 3 = T CPL AN CP2 55X, DL CP2
i, CP3 Sy Wi (UG # R 44.35% , (F£4),

MBS = REZR 158, CP1 Fl CP3 [l il R = fE R
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The data is caculated from the formula E =K+ AW ,K is from < Ag-
ro ecology > (2008 ) , AW is the actual amount of the crop’s output, the
data is from 2009 cost-benefit compilation of the national agricultural , and
some from measured data.
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Table 5 Fertilizer production

rate of different planting patterns

T R

o T P S i
Fﬁﬁb$$@ﬁ%(%§5)o rate/ %
AR AP AR AR 2 4 S 30 55 T 2 T FE R TR CP1 14.85 85239.00 5.86 11887.34 3.29 7073.50  45.91
i A I R ES Al CP2 13.13 75366.20 4.80 9750.77 1.72 3698.00  36.10
T R T 22 28 S0 L X 225 3 CP3 23.17 132971.88 8.25 16749.19 4.10 8811.42  45.60
CP4 23.17 132971.88 8.25 16749.19 4.10 8811.42  42.77

FLAAIG A AR T AL AL R 9.07% (£ 1) . A
PR, CP3 il CP4 FAF=45 s CP2 [ BAF= 7K AL
N CP4 1) 52. 46% ; N i R ORE , 4 FhFREA 1Y)
B ABAE 50% LI, b CP2 AR 3 d i, ik
$]70.01% , CP1 YRR NS5.21% (£ 6) .
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Fertilizer production rate = total output energy/ (N +P +K).
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Table 6 Ecological and social indicators of different planting patterns

R I Ea A S N F %R P R %R K Rk g L= RE2E " [HIES
, BT e . . . N . e .
Ecological and N use efficiency P use efficiency K use efficiency  Fertilizer production Commodity
Total energy output/kcal Yield/kg
social benefit /Yuan « kg ! /Yuan - kg~! /Yuan - kg~! rate/ % rate/ %
CP1 4783458. 65 30.96 78.50 139.72 45.91 565.48 55.21
Cp2 3205996. 82 21.46 58.67 163. 84 36.10 313.53 70.01
CcP3 7228676. 83 31.45 88.29 177.75 45.60 591.90 72.30
Cp4 6779699. 48 22.89 64.26 129.37 42.77 597.62 63. 81
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Table 7 Standardization on ecological and social indicators of different planting patterns
ABRRELHEE e . . s AR
EEMMSRE e g NRREGE  PREGS  KAmRgs  EFUCHE s %
Ecological and o > = Fertilizer . .
. . Total energy output N use efficiency P use efficiency K use efficiency . Yield Commodity rate
social benefit production rate
CP1 0.39 0.95 0.67 0.21 1.00 0.89 0.00
cpP2 0.00 0.00 0.00 0.71 0.00 0.00 0.87
CP3 1.00 1.00 1.00 1.00 0.97 0.98 1.00
CP4 0.89 0.14 0.19 0.00 0.68 1.00 0.50
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Tablel 8 Comparison on economic benefit of different planting patterns

EUE VR Fi gL AR A PR AT TEES AT IR b 3 €
Output Net profit ~ Labor productivity =~ Cost of production rate Investment output ratio  Cost efficiency ~ Economic benefit
CP1 0.04 0.15 0.02 0.06 0.01 0.13 0.41
cp2 0.00 0.00 0.00 0.00 0.01 0.00 0.01
CP3 0.11 0.37 0.04 0.16 0.04 0.24 0.97
Cp4 0.06 0.21 0.02 0.05 0.00 0.12 0.46
2,42 ARAAMAMBEXESP2AEFMN [ CPL>CPA>CP2, Mo, CP3 By AR 150 0

B M A5 B , R AR 2 R 22 B0 55 4% 4R b
AR L S AR A B , T AT A ] A A 5
PSR SAGT . ER9 ATLUE 4 FhRREREL
YRR G A A A &R R Il CP3 >

0.98, 1 CP1 & 0. 22,3 & T CP2 ) 0. 05; CP3 ()
PRSI SRR B 1,97, 8 T E 3 FRiE
W
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Table 9 Comparison on ecological and social benefits of different planting patterns

SRR NEB=RER A5 [T S SO Ry €
J He N N N ) "He S
NFIRGE  PRREGE KRG N N ‘ .
Total energy Fertilizer Ecological Commodity  Ecological and
N use efficiency P use efficiency K use efficiency Yield
output production rate  benefit rate social benefit
CP1 0.09 0.13 0.06 0.01 0.48 0.77 0.74 0.00 1.51
CpP2 0.00 0.00 0.00 0.05 0.00 0.05 0.00 0.14 0.19
CP3 0.24 0.13 0.08 0.07 0.46 0.98 0.82 0.17 1.97
CP4 0.21 0.02 0.02 0.00 0.33 0.57 0.83 0.08 1.49
2.4.3 RRAHBK S SHAF N FUIIEAR  EQEITHE CPL s RN P25 R BT

VR, B LB AT I B 22 PR 30aR | AR SR a Ak 2%
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& CP4 .CP1,CP2 83 5cfi% ,{U "} 0.03, CP1 5 CP4
LR A AR M ZE AR, AR CP1 YA 2580 43 1L
CP4 A4 1570 1 0.2, {H Ry T CP4 1235

1=l

TAAR ST, N CP4 1Y B4 15 70 W & T CP1,
AT CP2 B2 Ik i S I T B Rl R AR 2, A 2%
MR Sk s e iR CP3 BR T HA BRI 4 5F
L E TR W ERe SRON €l D WS Ry Y €l o - o
i, e FME A R AMERLEC (R 10) .
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Table 10 Comparison on total benefit of

different planting patterns

BV ROV €0 Homas LA

Economic benefit Ecological benefit Social benefit Total benefit

CP1 0.41 0.77 0.74 0.50

CcP2 0.01 0.05 0.14 0.03

CP3 0.97 0.98 0.98 0.97

CP4 0.46 0.57 0.92 0.52
3 Zi5iTie
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335.71JC, AR CP2 Rk A= 19 4 5 5 M 55 AR
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