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Calculation and analysis of the potential productivity of sunlight
greenhouse based on the empirical model

KANG Xi-yan''?, WEI Rui-jiang'*, WANG Xin"?, ZHU Hui-qin’
(1. Meteorological Institute of Hebei Province , Shijiazhuang , Hebei 050021, China;
2. Key Laboratory of Meteorology and Ecological Environment of Hebei Province , Shijiazhuang, Hebei 050021, China;
3. Meteorological Bureau of Gaoyi County, Gaoyi, Hebei, 051330, China)

Abstract: Based upon a progressively revised empirical model, the microclimate observation data was analyzed be-
tween October and May from 2008 to 2011 in the cucumber sunlight greenhouse, located in Gaoyi county, southern cen-
tral Hebei Province. Potential productivity by photosynthesis and light-temperature in greenhouse had been estimated.
The results showed that photosynthetic potential productivity values in the greenhouse of one crop period were 63 803.7 ~
130 556.2 kg*hm™2, which was higher in general years and lower in overcast days. When photosynthetic potential pro-
ductivity value was very low, the greenhouse production would be at risk. Light-temperature potential productivity values
in the Greenhouse of one crop were 54 691.1 ~ 59 683.9 kg-hm~2. The average temperature correction coefficient was at
least 0.8, meaning that the restriction of temperature on photosynthetic potential productivity was not obvious. The photo-
synthesis potential productivity during the whole crop period reached most in May and least in February. The light — tem-
perature potential productivity was highest in May and lowest in January. When optimal light and temperature conditions
could be satisfied, the actual yield of cucumber in greenhouse had reached 17.9% of the potential yield, suggesting that
great potential in increasing cucumber yield yet remained to be fulfilled.

Keywords: empirical model; sunlight greenhouse; potential productivity
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Table 1  Estimated values of photosynthetic potential productivities of cucumber in greenhouse

N H4r Month A

Year 10 11 12 1 2 3 4 5 Sum
2008—2009 $844.0 7044. 1 5692.2 5570.3 4654.8 10755.4  11555.0  13009.4  67125.2
2009—2010 8500.7 4691.2 4515.4 4891.6 4161.4 7906.1  12601.7  16445.6  63803.7
2010—2011 6195.2 6900.0 5307.3 5115.2 4052.3 12995. 1 12576.5  13610.9  130556.2

T4 Average 7876.6 6211.8 5171.6 5192.4 4289.5 10552.2 12244 .4 14355.3 87161.7
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Table 2 The temperature correction coefficients in greenhouse during cucumber production period

METTIE BB A2 P T AT T I, AR
P

AEAS A} Month 4

Year 10 11 12 1 2 3 4 5 Average
2008—2009 0.893 0.979 0.869 0.812 0.900 0.745 0.807 0.687 0.837
2009—2010 0.973 0.852 0.659 0.571 0.830 0.945 0.962 0.822 0.827
2010—2011 0.978 0.968 0.844 0.584 0.709 0.913 0.967 0.924 0.861
FH Average 0.948 0.933 0.791 0.656 0.813 0.868 0.912 0.811 0.840
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Table 3  Estimated values of Light — temperature potential productivities of cucumber in greenhouse

Ay H 4 Month A

Year 10 11 12 1 2 3 4 5 Sum
2008—2009 7898.0 6893.9 49438 4522.6 4191.0 8008.9 9327.7 8936.8 54722.7
2009—2010 8360.6 3998. 1 2977.6 2795.3 3453.4 74721 21213 13512.7 546911
2010—2011 6062.0 6676.6 4481.9 2985.2 2871.3 11870.8  12164.6  12571.5 59683.9
T4 Average 7440.2 5856.2 4134.4 3434.4 3505.2 9117.3  11204.5  11673.7 56365.9
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Fig.1 Monthly variation curves of sunshine hours and average temperatures
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