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Effect of smallholder farmers’ management behavior on the canopy densi-
ty of apple orchard

ZHANG Jun-na, WANG Chong, ZHANG Dong, YANG Chen
(College of Resources and Environment ,China Agriculiural University , Betjing 100193, China)

Abstract: The effect of smallholder farmers” management on the canopy density of apple orchard was studied by follow-up
survey of 60 farmers using boundary line analysis method. The results showed that the canopy density of orchards ranged from
0.49 to 0.93, the differences in canopy density under production conditions of smallholder farmers were comprehensively caused
by many factors, including characteristics of farmers, cultivation management and nutrient input. The key factors affecting orchard
canopy density were farmers’ age, planting years, tree age, applying dosage of nitrogen fertilizer and the ratio of basic nitrogen
fertilizer to additional nitrogen fertilizer, their contribution rates to orchard canopy density were 12. 72%, 5.33%, 4.29%, 3. 79%
and 3. 68%, respectively. The fruit quality showed significant differences in orchards with different canopy densities. The canopy
density of orchards was significantly negative correlated with single fruit weight, content of soluble solids and redness of fruits
(a”), and was significantly positive correlated with fruit gloss (L") and yellowness (b ). Therefore, it is of great significance
to regulate the production management behavior of smallholder farmers and to promote the transformation of canopy orchards for
improving the quality of fruits and promoting the green development of local apple industry.
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Table 1 Content of survey questionnaire
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Fig.1 Relationship between production factors and canopy density of apple orchard
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Fig.2  Contribution rate of productional factors to canopy

chensity of apple orchards
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Table 2 Canopy density of orchards and fruit quality grouping
D, (n=13) Dy(n=18) Dyu(n=16) Dyp(n=13)
2%
T HMH U F-H{H JL F-H{H JLH F-HH i Fl

A pH i 0.56d 0.49~0.60 0.65¢ 0.61~0.70 0.76b 0.71~0.81 0.88a 0.82~0.93
HRPE (g) 283.34a  258.31~316.26 289.47a  256.02~303.99 277.76b  254.06~320.98 281.86a  241.75~304.67
b S| 214 0.84a 0.81~0.89 0.83a 0.77~0.87 0.83a 0.78~0.87 0.84a 0.83~0.86
MEAE (kg/em®) 6.21a 5.65~6.84 6.33a 5.69~7.17 6.07a 5.44~6.89 6.21a 5.44~6.69
ARG (%) 0.22a 0.19~0.26 0.23a 0.20~0.26 0.23a 0.19~0.26 0.23a 0.19~0.27
#eEFE C AR (mg/kg)  21.80a 16.70~24.70  22.80a 16.70~28.70 2.20a 17.30~28.10  22.80a 17.90~27.50
EEEIEY & ® (%) 13.14a 11.58~14.39  13.04a 9.80~14.19  12.60b 11.31~14.29  12.96ab  11.59~13.95
L* 62.71b 54.33~67.21  63.91ab  59.32~68.30  65.95a 61.82~70.95  65.49a 57.58~71.94
a” 14.99a 9.83~23.16  14.35a 9.21~22.07  10.75b 7.01~17.32  11.34b 2.01~17.79
b* 23.64ab  19.40~27.50  23.22b 19.08~26.52  25.25a 22.57~26.82  24.22ab  18.20~29.29
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Table 3 Correlation analysis between orchard canopy density and fruit quality indexes
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