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Rainfall Validated by Water-osmosis Membrane in Semi-arid Land

YaoJianmin Zhang Baolin  Yin Haishan
(Institute of Agricultural Resources of Shanxi Agri-academy, Taiyuan, Shanxi Province, 030006, PRC)

Abstract Throughout the controllable analysis of rain resource in semi-arid region, a new water-
osmosis plastic membrane was exploited based on validating small rainfall (<<10mm). It can im-
prove rainfall penetration into soil vertically, modify maximum soil temperature, and ventilate
soil, it can also increase soil temperature and block evaporation as conventional membrane does.
The patent No. is 97115761.8. In order to raise crop yield in dryland region, small rainfall must
be deeply developed. The annual frequency of small rainfall was 70% in semi-arid land in Shanxi
province, and the water of it equals to 100 mm or more, which has great potentiality of 4 tons per
hactare land for maize. The tests showed that: the maize covered with water-osmosis plastic
membrane had increased by 38.3% in yield, 1% ~4.5% in soil water than conventional mem -
brane, and 103% in yield than that of no-covered. This new technique can enhance agriculture
sustainable development in the 21st century .
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1992 ~ 1996
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(85— 008—01—11). 10 mm
70% . 0~3 mm 43% ; 62
50 mm . 1.
1 1992 ~ 1996
1996 1995 1994 1993 1992
(mm) %
0~3 27 22 32 26 27 134 43.22
3~5 5 3 7 9 8 32 10.32
5~10 11 13 12 8 10 54 17.42
10~ 15 6 5 10 8 4 33 10. 64
15~20 6 4 3 8 5 26 8.38
20 ~ 30 2 2 2 6 2 14 4.51
30 ~ 50 5 1 3 2 1 12 3.87
50~ 100 0 1 0 1 1 3 0.96
100 0 1 1 0 0 2 0.64
310
1997 1~9 : 10 mm 35
, 43 81.2%; 10 mm 96.5 mm,
275. 1 mm 35.1%, 2.
2 1997 1-9
( ) (mm) ( ) (mm) ( ) (mm) ( ) (mm)
0104 0.3 0318 1 0509 3 0728 3
0108 1 0322 0.9 0522 3.6 0729 10. 6
0114 0.7 0402 11.6 0527 1.2 0731 11
0122 0.6 0403 2.8 0616 3.4 0801 4.5
0203 2.5 0407 1 0618 0.2 0806 10. 9
0213 0.4 0412 0.7 0628 0.3 0814 3.5
0226 0 0420 4 0702 0.7 0815 1.6
0227 6.6 0421 1.3 0703 5.5 0911 35.8
0311 9.3 0422 1.1 0704 4.9 0912 3.7
0313 16.6 0423 3 0717 18.8 0917 16. 6
0314 0 0506 9.2 0718 57.7

275. 1
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.4 14 ~16 3d
17 .4 18 .
1.96 g/kg,
0.73 hm> 1 hm’
20 . (4% 1377,
100%. 6 23 .
cm- 20 mm. 60 g,
2.6
5cm 27 C,
4 18 9 17

57.7 mm,

9

, C )
[ — ; n— ; | —
. 3mX5 m, 55500 /hm?.
1 hm’ 1 125 kg 1500 kg- 375 kg, 4
“ 137, 10.1 g/ kg,
5.01 mg/ ke, 42. 69 mg/kg.
11 255 kg . 1 125 kg- 187.5 kg, 4 19 .4
52500 /hm? . .
, 3 14 10 mm
130 cm. 35 mm. 810 g, 60
41 em, 13 mm, 30 g.
7, 27
. 5 10 14
10°C, 1996 10 1997 9 335.6 mm,
219.7 mm, 10 mm 72%,
26.3%. , ,



3 27
. . 4 9
0~100 cm 7 , 2.0%, 0~10 em
3.2%,10~20 cm 2.5%, 20 ~40 cm 1.9 %, 40 ~60 cm 1. 6%, 60~ 80
cm 1.2%, 80 ~100 cm 1.4%, 3.5 10 10 em
2C~5%C, . 7 792.5 kg/hm?,
38.3 %, 133.5%, 103. 0%,

H

16.8 kg/ (mm “hm” “a),

11.4 kg/ (mm “hm” “a),

23.25 kg/ (mm °hm? *a),

b

9.9 kg/ (mm°hm’*a).

1 200 m, 7 000.5 kg/
hm?, 3 396 kg/hm, 106. 1 %.
3
( )
(em) 0421 0509 0623 0709 0723 0822 0921
10 2.7 7 2.5 5.7 —0.2 3.7 0.8
20 0.1 4.5 2.8 4.1 0 1.7 4.3
40 0.7 3.3 1.8 1.1 1.2 1 4.2
60 1.8 0.4 3.6 0.5 1.1 L5 2.8
80 —0.1 0.1 1.8 1.1 0 2. 4 3.2
100 —0.1 —0.2 0.3 1.3 L1 2. 4 5.3
3 : (D 0~
100 em ; (2)
3 (3) ;
;4 717 18 5 ,
; (5)
, 15. 7%,
102.2 % 47 ,
43 36.7% 41.5%,
7635 kg/hm’, 93.2 %, 43 66. 7%, 43
3.4
,1~10 192. 9 mm,
4 23 7 9 16 , 46.7 mm, 10
mm/ 15 28.6 mm 61.2%. 7 10 ,
20 cm, 1, 105 cm, 5
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130 cm, 9 . 8 226 kg/hm?,
13. 8%, 43. 7%, 46. 5%.
8419.5 kg/hm’.
,1~9 297.5 mm,
2 hm? 7 500 kg/hm?, 5625
kg/hm?, 25% ~42.9%, 1875kg 4
4500 kg/hm®.
4
H (1) H 9
20% 30% .
. 150 %, . .
. . . (@)
0~ 100 cm s 2.0%
2a . (3)
(4) 43 ” 43 2 43
( ) 2 [13 ”» « ”» 43
7 , 23.25 kg/ (mm *hm” *a)
. (1 : )
. (@ : .

. (3



300 ~500 mm .
300 mm ,
500 mm

. , 100 mm .
1500 kg/hm’, 267 hm’ 40 ke,
40% ~50 %. . 21
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