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Effects of ecological restoration methods on soil desiccation of
apple orchard in Weibei Dry Plateau

YUE Zhong-na', HAI Jiang-bo' ,SHANG Hui', LI Jun-ping®

(1 Key Laboratory of Crop Physi-ecology and Tillage Science in Northwestern Loess Plateau s Ministry of Agriculture ,
Northwest A& F University ,Yangling s Shaanxi 712100 ,China ;2 Agricultural Technology

Extension Center ,Long County ,Shaanxi 721200, China)

Abstract: [Objective] The study aimed to explore changes of apple orchard soil moisture and photo-
synthetic characteristics in Weibei Dry Plateau due to different ecological restoration methods. [ Method])
On May to December 2012, taking a ten-year-old Fuji apple orchard which located in Liangfu,lLong County,
Shaanxi Province in Loess Plateau as test object, eight treatments including nudation (CK), straw mulc-
hing, film-covering ridge, microporous gradient catchment, straw mulching + film-covering ridge, straw

mulching + microporous gradient catchment, film-covering ridge + microporous gradient catchment, and

(ki H#IT 2013-01-29

[HE AT P4 Bl H R BF I & J T30 (201 INXCOL-17) s 615863 F1-4 91 F R 4 7k B a8 U B 54 R (2013AA1
00100902)

CAE# ] AR 1987 —) xR BN A BT - 3 BE S ROR A B BETSE . E-mail: yuezhongnal 206@126. com

Cill i 18] MR VLI (1966 —) . 53 L B P B AN - i 2 001/ 3 00 6 %8 A8 AR B WF % . E-mail: haijiangbo@126. com



% 2 3 T 6 45 - T8 Jb R I A T8 Ak A 318 52 0 RO 5 223

film-covering ridge + microporous gradient catchment + straw mulching were conducted. On the 30th of
each month from July to November,orchard soil samples in depth of 0—2 m were collected to measure soil
moisture. On the 30th of each month from August to September, measure photosynthetic characteristics of
fruit tree leaves were measured. [Result)] Average soil water contents at depth of 0—2 of all treatments
were larger than that of the CK. Film-covering ridge + microporous gradient catchment+ straw mulching
had the highest content with 9. 83% increase at depth of 0—1 m and 7. 91% increase at depth of 1—2 m.
The second best treatment was microporous gradient catchment+ straw mulching with increases of 8.55%
and 7.40% at depths of 0—1 m and 1—2 m,respectively. All ecological restoration methods significantly
increased the photosynthetic rate (Pn),the transpiration rate (Tr) and the stomatal conductance (Gs) of
apple trees. The best treatment was film-covering ridge+ microporous gradient catchment+straw mulching
with increase of Pn, Tr and Gs by 18. 46%,0. 90% and 52. 94%, respectively. Extremely significantly
differences were observed between Pn of all treatments and CK (P<C0. 01),and between Tr and Gs of
treatments film-covering ridge + microporous gradient catchment—+ straw mulching and straw mulching +
microporous gradient catchment. Pn, Tr,and Gs were linearly positively related to soil moisture. [Conclu-
sion) The combination of microporous gradient catchment and land cover technologies could significantly improve
soil moisture,and affect photosynthetic characteristics of fruit trees. The best treatment obtained in this study to re-
duce soil desiccation was “film-covering ridge+microporous gradient catchment—+ straw mulching”.

Key words:apple orchard; Weibei Dry Plateau;desiccation of the soil layer;mulching treatments;micro-

porous gradient catchment;soil moisture; photosynthetic characteristics
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Table 1 Monthly rainfall amounts in apple orchard from May 2012 to December 2012 in Long Country,Shaanxi mm
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Month 5 6 7 8 9 10 11 12 Sum
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Fig. 1 Layout of microporous gradient catchment in field
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Fig. 2 Changes of soil moisture by different ecological restoration methods in apple orchard of Weibei Dry Plateau
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Fig.3 Vertical distribution of soil moisture at layer of 0—2 m in apple orchard of Weibei Dry Plateau by

different ecological restoration methods
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Table 2 Effects of different ecological restoration methods on photosynthetic characteristics of

fruit tree in Weibei Dry Plateau
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