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Planting benefits and development measures of new agricultural greenhouse
circulation model in North China
—A case study on conjoined greenhouse pattern of “vegetable/fruit-edible fungus”
in Xushui County

ZHOU Yingl, QIUJ ianjunl, YIN Changbinl, LI Guichun?, ZU Junming3, DU Yanqin3, LEI Dongxia3

(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Institute of Environment and Sustainable Agricultural Development, Beijing 100081, China; 3. Agriculture Bureau of Xushui
County in Hebei Province, Xushui 072550, China)

Abstract Current facility vegetable industry development has been significantly improved in Xushui County of Hebei Province that
it has now become the emerging industry with high farmer income. However, problems gradually emerge in the production process
with the expansion of vegetable industry. Problems such as vast areas of sunlight greenhouses, equipment of relatively simple
infrastructure, backward environmental control, poor production management and low labor productivity have been all too rampant
issues in facility vegetable industry. Xingnong Vegetables Professional Cooperatives in Xushui County changed the greenhouse
structure and improved the two aspects of planting patterns via cleaner production, exploration of circular agriculture mode of
“vegetable/fruit-edible fungus” planting based on conjoined greenhouses of mushroom-house/vegetable greenhouse and opening up
new path to facility vegetable industry development. This paper studied economic benefits and development measures of
“vegetable/fruit-edible fungus” stereo planting cycle of agriculture. The research objectives were to determine the costs and economic
benefits of conjoined greenhouses, executing quantitative comparative analysis of economic efficiencies of conjoined greenhouses
and common greenhouses, and putting forward development measures for conjoined greenhouse planting cycle of agriculture. The
research method combined the normative analysis and empirical analysis. Firstly, the design structure and cultivation measures of
conjoined greenhouses were comprehended through field investigation and interview with farmers, and then the industry chain
structure and characteristic patterns of the mode were analyzed. Secondly, the costs and economic benefits of conjoined greenhouses
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and common greenhouses were compared by track monitoring and questionnaire survey. Based on the three years of research data,
the paper concluded that economic benefits of “vegetable/fruit-edible fungus” mode were higher than the other four ordinary
greenhouse modes. In comparison with eggplant, green pepper, tomato and towel gourd outputs of the four vegetables, the annual net
incomes of conjoined greenhouses were respectively 6.3, 3.5, 2.3 and 1.1 times that of traditional greenhouses. Because conjoined
greenhouse mode greatly improved labor productivity, it was worth the wide promotion in North China. Finally, development
measures of conjoined greenhouse planting cycle of agriculture were advance. These included establishing diversified investment and
financing mechanisms, improving subsidy system in production processes, building vegetable marketing systems and establishing
standardization of pollution-free vegetable bases.

Keywords Conjoined greenhouse; “Vegetable/fruit-edible fungus” stereco planting; Circular agriculture mode; Economic
benefit; Development measures
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Table 1 Infrastructure costs of the conjoined greenhouse in vegetables professional cooperatives

Project Material and labor cost Cost (Yuan)
1) : Building materials 38 620
Conjoined greenhouse 2 : Equipment 222
3) : 2 ) (3 ) Labor 15300
1) : Building materials 43792
Edible plant 2) : Equipment 20 150
3) : ( 3 90 ) Energy consumption 1980
4) : 3 ) (9 ) Labor 15300
n o (125m?) Building materials 19 375
Cold room I a ) (2 ) Equipment 5020
3) : (1 ) Labor 1500
Subtotal 161259
(10 ) Depreciation of fixed assets (10 years) 16 126

2011 9 s 2 The raw data was provided

by Xingnong Vegetables Professional Cooperatives of Xushui County in Sep. 2011. The same as the Table 2.
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Table 2 Production costs of the conjoined greenhouse in vegetables professional cooperatives

Production stage Project Fossil energy and labor cost Cost (Yuan)
1) ) Seeds, seedlings 3530

Vegetable greenhouse .
. 2) : Fertilizers 2493
Vegetable and edible

mushrooms 3) : Pesticides 140
production stage

4) : Electrics 38
5) : a ) (2 ) Labors 5400
1) : Materials 8 826
Edible mushrooms .
production 2) : (2 ) Equipment 100
3) : Electrics 4
4) : a1 ) (3 ) Labors 5400
1) : Equipment 520
Harvest stage Harvest 2 : (1) Labors 1 200
Total 27 651
1 2 : 1
43777 : 3.2
( 10 ) 16126 37%, ,
14 330 33%, ( ) ,
11 601 26%, 1 720 ,
4% 18 215 2011—2013
25 561 : ,
( 10 )y 5414 29.3%, ( ,
) 11 601 63.7%, :

1200 6.6% 2011 50 2011 ,
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Table 3 Summary of production efficiency of the conjoined greenhouse from 2011 to 2013

Vear Variety Crop}for Arezra Yield Market prjfe Production value ~ Subtotal  Net earning

rotation (m”) (kg) (Yuan-kg™) (Yuan) (Yuan) (Yuan)

2011 Cowpea 1 First 800 4000 3.2 12 800 16 830 26 947
Nectarine 2 Second 300 — — —
Lettuce 3 Third 400 1500 2.5 3750
Mushroom 4 Fourth 20 70 4.0 280

2012 Okra 1 First 600 210 60.0 12 600 157 900 114 123
Nectarine 2 Second 300 1300 8.0 20 800
Shallot 3 Third 600 1500 3.0 4500
Mushroom 4 Fourth 800 12 000 10.0 120 000

2013 Nectarine 1 First 300 2100 8.0 16 800 153 600 109 823
Grape 2 Second 800 1500 8.0 12 000
Lettucs 3 Third 800 1 600 3.0 4800
Mushroom 4 Fourth 800 12 000 10.0 120 000

,2011 The raw data was provided by the technician of Xingnong Vegetables Professional Cooperatives,

and the market price was the average price of fruit wholesale market in Laoting County of Hebei Province. Output data in the table were the actual
production of conjoined greenhouse and nectarine had no production in 2011.

x4 LREEAMEEREFIREFRITSH
Table 4  Statistic analysis of production and economic benefits of normal greenhouse
()
Vegetable Area Crops for Average product Market price Production value Net earning
type (m) rotation per crop (kg) (Yuan'kg™) (Yuan) (Yuan)
Eggplant 667 2 5000 3.6 36 000 17 785
Green pepper 667 3 7 000 2.4 50400 32185
Tomato 667 3 7500 3.0 67 500 49 285
Loofah 667 4 8500 3.6 122 400 104 185
SLSA =+ A 3 2
4 THE5%iE
4 )
e / _ 2 4
, 63 35 23 1.1 ,
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