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Soybean Interplanting in Orchards: Production Status, Development Potential
and Policy Recommendations
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Abstract: Looking into the development of soybean interplanting in orchards can help in fully tapping the potentials of soybean
area expansion and yield increases and provide a reference for realizing the policy goal of stabilizing grain output and
increasing oil production. In the context of food security goals, this paper uses three perspectives in organizing research data
on the current production scenarios of soybean interplanting in orchards: Regions, types of orchards, and crops in orchards.
At the same time, this paper analyzes the development potential, dissects the real-life dilemmas in promoting soybean
interplanting in orchards at this stage, and articulates some policy recommendations. Results indicate that, in 2021, at least
153 700 ha of soybeans were intercropped in orchards in China, mainly in the southwest and northwest regions. Soybeans were
intercropped in apple, citrus, pear, and peach orchards. Moreover, the interplanted soybeans were mainly used for green
manure and seed harvesting. A cost and benefit analysis reveals that profits for soybean planting are generally low and less
profitable in the west than in the east and in the middle, and that interplanting soybean is less profitable than interplanting
other crops. Second, soybean interplanting in orchards provides comprehensive benefits, such as a short-term expansion
potential of about 733 300 ha. However, with better control of arable land use and gradual fruiting and sealing of young
orchards, the area will stabilize at about 466 700 ha by 2030, with an increase of about 699 100 tons of soybean production.
However, developments in orchard intercropping soybean face challenges such as limited long-term development space, low
comparative benefits of soybean cultivation, a low level of intercropping mechanization, difficulties in interplanting production
management, a lack of intercropping infrastructure, and the disengagement of the soybean processing and planting sectors in
the region. To address the issues in the application and promotion of soybean intercropping in orchards, the necessary
initiatives include optimizing the soybean intercropping layout, increasing focused financial support, strengthening technical
research integration, enhancing agricultural machinery operations, enhancing the regional competitiveness of the soybean
industry, and strengthening technical guidance, demonstration, and promotion.

Keywords: expansion of soybean area; soybean interplanting in orchards; current status of production; cost benefit;

development potential ; policy recommendations
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Source ; Survey data from the Plantation Management Department of the Ministry of Agriculture and Rural Affairs of

People’ s Republic of China and National Agro-Tech Extension and Service Center in 2022. The same below.
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Production scale and trend of soybean-orchard interplanting among seven

regions in China from 2019 to 2021
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Table 1 Production scale of soybean interplanting in orchards in different provinces in 2021
B CTEES ENTICEEyNE) S EER R SRS
N ) b AR L o ) b AR L
R KEHH MR kL N KEHH AR
By Percentage of By Percentage
Area of soybeans  Percentage of Area of soybeans  Percentage of
Province orchard Province of orchard
in orchards/ soybean area in orchards/ soybean area
area/ % i area/ %

F hm? in orchards/ % F hm? in orchards/%
BEVY Shaanxi 63.40 27.49 9.13 1P Shanxi 3.20 1.39 3.03
PUJIl Sichuan 46. 80 20.29 6.54 TLFR Jiangsu 2.67 1.16 1.49
11F Hu'nan 35.48 15.39 4.44 WL Zhejiang 1.25 0.54 2.35
H JK Chongging 16.48 7.15 2.77 ¥t Hebei 1.16 0.50 3.69
B2 Guizhou 14.33 6.21 6.26 i@ Fujian 0.73 0.32 2.88
Z® Yunnan 13.72 5.95 5.53 175 Shandong 0.73 0.32 4.77
I IT. Heilongjiang 6.83 2.96 0.35 J" 7K Guangdong 0.46 0.20 8.20
W4t Hubei 6.50 2.82 3.20 774 He'nan 0.41 0.18 3.16
I Guangxi 4.30 1.86 10. 85 Jt5T Beijing 0.31 0.13 0.31
Hl Gansu 4.10 1.78 2.56 Ak Jilin 0.17 0.07 0.22
YLVY Jiangxi 3.99 1.73 3.34 K Tianjin 0.15 0.07 0.17
iLT Liaoning 3.44 1.49 2.71 AT Total 230.61 100. 00 87.96

SR TR L 4528 T SR TR 4 SR P T AR 2, ok U 2021 AR R RS ) 12,

Note : The proportion of orchard area is the ratio of orchard area in each province to the national orchard area,the data is from China Statistical

Yearbook of 2021.
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Table 2 Area distribution and main patterns of soybean-orchards interplanting

it X A

Area distribution

()

Province

FEAEA

Main pattern

LA X
East China

AELHbIX
North China

ferfiih X
Central China
AEFEHLIX
South China

PUREHL X
Southwest China

[LE|#: NS

Northwest China

ARAtHIx

Northeast China

WWAR VLG AR WL LR
Shandong, Jiangxi, Fujian,

Zhejiang , Jiangsu

Jemt KH e vy
Beijing, Tianjin, Hebei , Shanxi

N o A 2]
He'nan, Hubei , Hu'nan

JUUE TR

Guangxi , Guangdong

ES N0 R

Chongqing, Sichuan , Guizhou , Yunnan

v H

Shaanxi , Gansu

LT AR R IETT

Liaoning, Jilin,, Heilongjiang
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Interplanting soybeans in apple orchards,loquat orchards, peachorchards

SpEbd B AV kbl b A b S A SRR

Interplanting soybeans in apple orchards, pear orchards, apricot orchards, peach
orchards, jujube orchards,and cherry orchards

SR e AR e S ) S RO T

Interplanting soybeans in apple orchards,pear orchards,and citrus orchards
iR IS S e A T NS L RN RS R L E S L NI+

Interplanting soybeans in citrus orchards, mango orchards, banana orchards, passion
fruit orchards, and jujube orchards

ikl e e S e I X Iy 2 I (e R IR e NI
Interplanting soybeans in citrus orchards, citrus orchards, pear orchards, peach
orchards , apple orchards, kiwi orchards,and banana orchards

b B Rk be 2 b ARG Be ARk be AR b SE R RO E
Interplanting soybeans in apple orchards, jujube orchards, kiwi orchards, plum
orchards, citrus orchards, walnut orchards,and cherry orchards

e RS D NIFA

Interplanting soybeans in pear orchards and apple orchards
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Fig.2 Production use of interplanting soybeans between different orchards in Shaanxi Province in 2021
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Table 3 Cost-benefit comparison of different intercropping types in 2021

— s e (el YA T Sl
Bl WiH Total Yield per Output Materialized  Number of Pure
Total area/
Category Ttem R production/  unit area/ value/ cost/ laborers/ profit/
(J11) (kg+hm~?)  (yuan-hm~?) (yuan-hm=?) (d-hm~?) (yuan-hm=?)
LA X A East China 0.62 1.13 1813 8485 2914 69 741
B @ ) & Fp 4EdE North China 0.32 0.52 1619 5063 2291 64 -1718
K& #£1}1 Central China 2.83 5.09 1800 8010 2078 49 2520
Soybean #E£1 South China 0.32 0.31 975 8850 4470 57 390
interplanting in  J @5 Southwest China 6.09 7.80 1281 7601 1570 69 1201
orchards N gy Norhwest China ~ 4.50 5.14 1142 6315 3555 70 -2123
different regions o1 Norheast China ~ 0.70 1.29 1854 8865 2850 50 2550
of China At/ YIE Total/Mean 1537 21.28 1498 7598 2818 61 509
BePE 45 K [l S SFESRBE Apple orchard 0.77 0.81 1050 5250 3465 45 — 1365
PIRIERARE P58 Jujube orchard  0.08 0.09 1125 5625 2250 75 ~ 1875
Soybean HATFE Loquat orchard — 0.01 0.01 1200 6000 2400 75 - 1650
interplanting i 2 254 plum orchard  0.01 0.01 1050 5250 2250 75 ~2250
jf;;:: " Mt Citrus orchard — 0.04 0.05 1200 6000 2400 75 -1650
Shaans 258 Tea garden 0.05 0.05 900 4500 2100 60 - 1800
Province BibkFE Walnut orchard 0. 41 0.42 1031 5156 1178 57 -12
MEBEBE Cherry orchard 0. 01 0.02 1125 5625 4800 60 -3375
At/ 8{H Total/Mean  1.38 1.46 1085 5426 2605 65 -1095
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T s i FoE WA FH T EIRRIRE]
eS| WH A Total Yield per Output Materialized Number of Pure
Total area/ )
Category Item (7 ) production/  unit area/ value/ cost/ laborers/ profit/
m?
() (kghm™?) (yuan-hm~2) (yuan-hm~?) (d-hm~?) (yuan-hm2)
7G4 F e EK Maize 1.67 9.00 4500 4500 1500 30 900
EMREEY 18 Syeet potato 1.20 8.00 6000 9000 2250 75 1500
Interplanting TE2E Peanut 0.67 1.90 1350 10500 3000 75 2250
different  crops
FZ#4 Medicinal herbs  0.53 1.60 3000 6900 2250 45 1500
in orchards in
. . ER3F Vegetable 0.40 2.00 6000 9600 2250 90 1050
Shanxi Province
#F Millet 0.33 1.00 3000 6000 1500 45 1350
K. Soybean 0.21 0.32 1350 6000 1800 60 1050
£g 5] Mung bean 0.13 0.16 1200 7500 1800 60 1500
GiT/¥E Total/Mean 5.14 23.98 3300 7500 2044 58 1388

95 H AP 70 J6-d
Note : The average daily wage of labor is 70 yuan-d ~'.
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