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Water-saving effect evaluation of agricultural synthetic technology in well-irrigation fields - A case study from Sanhe
agricultural demonstrating fields, Hebei Province .PEI Dong, WANG Zhen-Hua, ZHANG Xi-Ying, CHEN Su-Ying,
HU Chun-Sheng(Center for Agricultura Resources Research, Institute of Genetics and Developmentd Biology, Chinese
Academy of Sciences, Shijiazhuang 050021,China) , CJEA,2006,14(2):180 184

Abstract Using the fuzzy evaluation method to Sanhe agricultural experiment fields, Hebei Province, the water-saving
benefit was evduated from three ways including direct water-saving effect, direct water-saving economic benefit and social
influence . The results indicate that the pattern of pea+ spring corn has the highest score,then the pattern of spring corn
and spring corn+ winter whea + summer corn, the synthetic pattern and have obvious water-saving benefit . Ap-
propriate adjustment of the agriculture structure can make obvious water-saving effect and economic effect . The results
also show that the synthetic pattern(deficit irrigation into little fields + straw mulching + notillage) has better economic
and water-saving benefit than the sange patterns .
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' Fig 1 Generd chart of evaluation to water-saving effect in Sanhe agricultural
demonstrating fields before and after the program performed
, 1
2
2.1
1 :
+ 1 + )
8% 15%, 65mm 80mm,
1 * ’ +
Tab .1 Andyse of direct water-saving benefit by the single water-saving measures
/thm"2 /kgm- 3 / - ? / -m?3 /mm
Measures Treat ments Yield Water use Production Economic Amount of
efficiency value benefit irrigation
62%, +
+ 15.4 1.94 18966 2.39 305
+ 11.9 2.13 18383 3.29 188 +
9.9 2.69 10842 2.68 75
3.0 0.63 15000 3.12 75
15.4 2.67 12300 2.13 75
+ 9.0 1.40 16706 2.61 175 51%
+ 13.3 2.33 15677 2.74 156
+ 15.7 2.04 19335 2.51 270
( + ) 15.3 2.10 18842 2.59 240 :
+ 15.8 2.17 19458 2.67 240
( + ) 15.9 2.23 19581 2.69 225
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Tab 2 Direct water-saving effect of crop field by the synthetic water-saving messures
/mm ,
Measures  Underground Pipe on Straw A little tilth Regulate Reduction
pipe the ground mulching  Corn straw and deep deficit amount of
mucdiing and scarification irrigation irrigation
a little tilth
v v v 110 150mm
v v 60
v v v 150
v v v 140
3 10 30
Tab .3 Average agriculturd product cost of 30 familiesin 10 villages
/- hm~?2 Product cost
Items +
Irrigation Fertilizer Pestidde Seed Cultivation + sowing Harvest  Tota
10 30 831.0 1411.5 153.0 549.0 804.0 450.0 4198.5
456.0 1387.5 103.5 360.0 249.0 150.0 2712.0
1287.0 2799.0 256.5 909.0 1053.0 600.0 6910.5
3 3 :
4 3
34% ( ) 51%( ), , 20% 17%, + 19%
9% :
: 4
4 *
Tab 4 Analyse of economic benefit by different water-saving measures ,
/ -tm? /[ -m3 /mm / -2 / -m 2 )
Water-saving Total benefit Production Irrigation  |rrigation ~ Net economic
measures benefit of water ~ amount cost benefit
+ - 553.5 +0.90 - 117 -324.1 +1399.5
- 8094.0 +0.29 - 230 - 637.1 - 3339.0 ,
- 3936.0 +0.73 - 230 - 637.1 -861.0 !
- 6636.0 -0.26 - 230 - 637.1 -361.5 1 3
+ + - 2230.5 +0.22 - 130 -360.1 - 693.0
+ + - 3259.5 +0.35 - 149 - 412.7 - 844.5 4200 | hm?
+369.0 +0.12 - 35 -97.0 +395.5 1
+ -124.0 +0.20 - 65 -180.1 -50.0 5
4200 / hm
+492.0 +0.28 - 65 - 180.1 +1028.1
+ +615.0 +0.30 - 80 -221.6 +1564.8
1 +1113.0 +0.21 - 110 - 304.7 +1642.7 1 2, +
2 +270.0 +0.13 - 60 - 166.2 + 361.2 .
3 + 1320.0 +0.23 - 150 - 415.5 +1960.5
4 +1218.0 +0.21 - 140 - 387.8 +1881.8
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Tab 5 Effect of the performed program on the water-saving
consciousness in Sanhe agricultural demonstrating fields

83 % Investigation factor Bdorepagyanprfomed  Afterpoganpafaned Change
I % 15 87 72
! % 32 89 57
’ ! % 21 64 43
! ! % 3 81 78
, ! % 52 87 35
, , * 30
2.2
1
)
( ) :
1 17
6 1) )
] 1] H ( ]
) :
1)
, ( 6) 6
2,
+ 1)
+ + ,
6
Tab 6 Evaduation of water-saving benefit, classification and
1
weight by different water-saving measures
1)
Clasdfication and scores ’
Index of assessment Weight  v1(0.9) V2(0.7) V3(0.5) V4(0.3) V5(0.1)
1
/kgm=3 0.15 >0.6 0.6 0.45 0.45 0.3 0.3 0.15 <0.15
/ mm 0.10 <300 300 225 225 150 150 75 <75
/ mm 0.10 <300 300 225 225 150 150 75 <75 '
/ -m 3 0.10 >0.8 0.8 0.6 0.6 0.4 0.4 0.2 <0.2 ( +
/ - hm?2 0.15 >2000 2000 1000 1000 O 0 1000 < - 1000 + )
/ hm-2  0.10 >6000 6000 4000 4000 2000 2000 O <O
1)
( ) 0.10 >80% 80% 60% 60% 40% 40% 20% <20%
0.10
0.10 ,




14

184

50%

Wlnnnlnnonmell

=
ji=t
£

1 ¥

Iy

L X E
+ E

¥y o

LB OE Y

FEHHAFIT

ERHHCKTE

¥ F &
+FE\FHREE
¥ F H
+FE R

=4 A

W o F

¥ F  OF

¥EE+E W

08 r
06
0.4
0.2
0.0

2

FHg2 QGompaisond reallts fram fuzzy evaluaion d berefit by different water-sving mesaures in Smhe agriaultural damongtrting field
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