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Effects of chicken-raising stereoscopic agriculture in orchards on
soil calcium nutrient and apple quality on Weibei Dryland

WANG Hao, WANG Yi-quan, JIAO Cai-qgiang, ZHU Fei-hua, ZHANG Run-xia
( College of Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In order to evaluate the suitability and sustainability of chicken-raising stereoscopic agriculture in or-
chards, the soil pH, content of soil calcium carbonate, content of soil soluble calcium and sodium, fruit density, shape,
firmness, soluble solid and titratable acid were compared between chicken-raising orchards and common one ( the control )
on WeiBei Dryland. The results showed that the mode of chicken-raising in orchards decreased the pH in surface layer (0
~10 em), but increased it in subsurface layer. Under the mode of chicken-raising in orchards, the dissolution rate of
CaCO; in 0 ~ 50 cm soil layer was promoted. The soil calcium density in chicken-raising orchards declined by CaCOs
17.75 kg*m ™2 in 5 years compared with the control, and the decreasing rate of soil calcium density in chicken-raising
orchards was CaCO; 0.259 kg*m~2+a~!. The content of soluble calcium in 0 ~ 50 e¢m soil profile was significantly in-
creased, and the fruit quality was also improved. To sum up, chicken-raising in orchards have made a positive effect in
improving fruit production currently. However, from the viewpoint of soil calcium loss and degradation, great concerns
should be paid to the healthy and sustainable development of fruit industry.
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Table 1

Soil calcium density in different soil depth of orchards

FHEEEEE Calcium density/ (kg=m™2)

0~ 50 em 38 JBE5 R

JLBL] Decreasing rate of soil
y < salcium density in 0 ~ 50 ¢
Treatments 0~10em  10~20em  20~30cm  30~40em  40~S0cem  0~S0em o peemian Ty
/(kg'm™?-a™")
. ?%XL%% 6.03A 6.70a 7.99a 6.98A 3.71A 31.40A 0.585
Chicken-raising orchard
opicEAR
HPHER 7.06B 6.77a 9.33b 9.73B 6.28B 39.16B 0.326
Control orchard
1982 4FACHT _
Farmland in 1982 8.07 8.41 8.78 11.43 12.26 48.95

T ORI TREPGA A TSR gz e L A fidindl . ARR/NE B

BRI BIFRALFRRITE 5% 88 1% /K T2 5 8.3, I,

Note: * Source from the Second National Soil Survey Data Set in Xianyang City, Shaanxi Province. Different lowercase letters or capital letters indicate sig-

nificance at P <5% or P < 1% lavel, respectively. The same below.
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Table 2 Five quality indicators of apple in different orchards

b R/ (grem™) R i /Pa AETEREIEY) /% A E R/ %

Treatments Density Fruit shape index Hardness Soluble solid Titratable acid
FEMGILE Chicken-raising orchard 0.86A 11.23A 14.52A 0.31a
X R Control orchard 0.80B 9.01B 12.43B 0.23b
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