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1
Tablel Changes in il paranetersunder surge irrigation
1 2 3
k1 ka2 k1
A A A
m- min A " m- min % " m- min s "
Q 008 3 Q 406 4 Q 206 Q 005 1 Q3010 Q 168 Q 002 0 Q 2020 Q 113
Q 009 2 Q 5470 Q 198 Q 006 6 Q 4108 Q 159 Q 005 7 Q 298 5 Q 096
00118 Q 6610 Q 193 Q 009 9 Q 5512 Q0 156 Q 007 7 Q 399 3 Q 091
Q 007 9 Q 492 3 Q 211 Q 0059 Q 3873 Q 170 Q 0019 Q 2187 Q 092
Q 008 7 Q 537 2 Q 203 Q 006 1 Q 4289 Q 165 Q 005 8 Q 277 3 Q 085
Q0116 Q 691 5 Q 195 Q0114 Q 568 7 Q 161 Q 008 1 Q 389 8 Q 081
3
2
21 1h l1
3 1
200 (.= 86 176 mm h) ,
m Q 003 4 (li:< 44mm h),
60 min 3L (ss m)
20L s '
, 80%
1
2
Table2 Smulationsfor the effect of infiltrability ,
on performancesof surge irrigation % )
Ea Ed En SR Ea Ed En SR 2 2
846 880 618 - 18 883 783 425 Q3
810 889 870 171 838 734 86 282 () 4 ()
782 836 83 159 802 753 984 291
Q 003
2 4 30
2 60min 3L (ss m) 20
, Ba | 5 800m?® hm?
Ed, En 4 ( )
SR Table4 Smulationsfor the effect of the border forrow

field length on performancesof surge irrigation %

(

)

m Ea Ea En SR Ea Ed En SR
3 50 692 820 588-70 678 80 334 -87
100 755840765 20 788 8.0 782 -0Q9

Table 3 Field observationson the effect of infiltrability 150 787 870 831 13 0 805 840 81 21
on performancesof surge board irrigation 200 80683088 191 816 80 84 a7

250 839 850 837 762 837 860 846 302

Ba  Ea SR 300 8848088 244 858 873 879 363

mm-h' L (sm)® % % % 350 848 8.08L9 178 8.2 780 821 321

44 20 891 832 -142 400 780 750 760 113 725 735 735 224

86 25 838 863 163 450 603 702 624 65 621 713 703 112

176 30 813 820 180 500 584 620 535 Q1 564 641 605 34
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4 , () 50m
) , 5
: . () 5
3B0m Table 5 Relationship betw een the border length and
() 100 350m w ater saving ratio under surge border irrigation %
()
30 ¢ m Ea Ed En SR Ea Ed En SR
SR 0 714 715817 111 630 630 85 131
520- Q000001 731 748 809 172 651 670 821 159
,;15. Q00005 825 833 826 216 702 710 80 213
gw_ Q0001 855 89 830 2038 809 840 903 240
5k Q0005 836 900 858 19 2 842 87.0 914 209
0 T T T Q001 836 930 878 137 876 80 824 188
0 50 100 150 200 250 300 350 400 Q005 86180842 112 840 80 8,9 187
BEH K% L/m Q 01 796 762 807 86 825 830 863 1214
Q05 763724 721 43 760 790 816 11 4
1
Fig 1 Relationship betw een the border length and 5
w ater saving ratio under surge border irrigation ’
g 9 9 Q 00005 Q 005 ,
1 85% , Ed 83% 93%,
En 84% , SR ,
Q0001 Q01
350 m ) Ea 81% 87%, Eud
() 85% , En 85%,
, () 24 ()
400m , 100 350m 6 )
23 , ()
60min 3L (S m) 60 min 800m3 hm2
20L s 800m?® hm?
6 ()

Table 6 Smulations and field observations for the effect of the intake flow rate on performancesof surge irrigation %

L- (s m)
L- s 1 Ea Eqd En SR Ea Ed En SR Ea Ed SR L (SI m)_ 1 Ea Ed SR
10 632 682 619 -14 649 620 735 4§53 14 739 770 93
15 698 745 7.8 81 829 810 825 199 822 831 185 22 812 831 170
20 804 818 790 167 839 820 80 255 841 823 222 31 860 80 261
25 851 820 833 143 817 840 8L4 273 35 853 87.6 278
30 8.5 838 830 293 832 830 816 268 867 844 230 38 813 826 245
35 864 880 846 262 792 790 786 184 786 764 146 4 3 823 816 234
40 828 820 787 229 720 740 750 49 51 768 780 159
50 786 790 754 161

2 2 4L (s m) :
L (S m) , Ea Ed En , SR )
, ; 4 ,
L (s m) , ,
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15 3L s Sa= «/izzl(hi- ha)® (m - 1) (9)
hi— i ,an; hi——
() , i o
2 43L (s m) 7 p— Sa
, 15 3L s )
25
() : ’ 5m.
Sd (GT]) [15, 16],
7
Table 7 Smulations and field observations for the effect of microtopogrgphy on
performancesof surge irrigation %
Sd Sd
an Ea Ed En SR Ea Eq En an Ea Eq SR
Qo 84 7 85 1 86 9 171 82 6 85 0 82 4 12 86 3 85 4 232
Q5 88 9 87 4 89 8 222 86 2 87 8 84 4 27 80 6 831 16 2
10 85 6 85 9 87. 0 250 84 7 86 0 83 6 34 78 0 8a 2 151
20 830 82 2 85 3 24 0 82 4 85 0 812 43 751 75 5 12 9
30 79 1 80 5 820 19 0 80 1 820 80 9
40 76 5 78 3 80 6 14 2 77. 5 78 0 80 0
50 72 1 76 5 78 5 12 4 76 2 72 0 79 5
7 15 3L s 4
: () 200 m
3
Q 003 () 25L (s m)( L 9
4 60 min
800m° hm? Sq ,
Sd 3 an [}
Sd 4 an y ]
Sd ]
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w ere increased but not s highw hen the concentration of sodiumZolymerw as raised pH valuew as almost
not affected lonsw ith wo positive charges, such as [Ca® ] and [M g* ] have a negative mpact on
drinking w ater characteristic of sodium 2olymer markedly, which is stronger than that of one positive or
negative charge, such asNa" and H:POa. It does not influence the drinking w ater of sodium polymer for
different concentrations of urea W hen il is added w ith sodium 2olymer, thew ater holding capacity is
raised, the aggregate of the il is increased, this feature on sandy il ismore ranarkable than that on
clay w0il, egecially when there isQ 005% to Q 01% sdiumdolymer in il The test indicated that over
90% w ater holding by the sodium polymer can be used by plant Based on the current results, it can be
concluded that there are four agects for action of sodiumolymer, (1) conserving w ater by itself, (2)
raising w ater holding by improving soil structure, (3)enhancing grow th of plant and raising fertilizer use
efficiency, (4)and reducing il evaporation The field test result showed that using sodium 2olymer by
holemethod at 15 kg hm?, theyieldsof corn and potatow ere increased by 22% and 16%, and the ratiosof
investment to benefitwerel 3 5and1 4 2, regpectively W hen sodium polymer wasm ixed w ith urea
orw ith urea and phophorusfertilizer, the urea and phoghorusfertilizer use efficienciesw ere increased by
18 7% and 27 1%, regectively.

Key words aquasorb(sodium2olymer); ion reaction; il improvanent; il andw ater conservation; corn
(ZeamaysL. ); potato(Solanum tuberosum L. ) yield; fertilizer use efficiency

M odel Application of W ater Flow and Solute Transport Dur ing Non-steady D iffusion Fram

Subsurface Em itter Source (27)

XuDi, Cheng Xianjun (N ational Center of Efficient Irrigation Engineering and T echnology Research eijing, B eijing
100044, China)

Abstract: A model developed by the authors is used to describe flow of il water and trangort of lute
during subsurface drip irrigation and fertigation Impacts on flow of water and trangort of slute of
factors such as il texture and structure, discharge rate of anitters, depth of laterals and time lasted in a
single irrigation are smulated Results show that for a ecific 20il, discharge rate of emitter and depth of
lateral are, anong others, two potential factors that have more pow erful mpacts on the performance of
DI systean. To mprove fertigation efficiency, appropriate strategy of fertigation should be adopted

Changing the fertigation strategy for coarse2textured ils to involve application of nutrients at the
beginning of an irrigation cycle can help maintain larger anounts of lute close to and above the anitter
thereby making them less susceptible to leaching losses

Key words subsurface drip irrigation; il texture and structure discharge rate; depth of laterals

fertigation

Visualization M ethods Based on Flow Field Numerical Camputation of Punping Stations
(31)
Wang Yem ingl’z, Tan Jianrongz, Ji Yangjian2 (1 College o W ater Conservancy & A rchitecture Engineering,

Yangzhou U niversity, Yangzhou 225009, China; 2 State Key L aboratory of CAD & CG, Zhejiang U niversity, H angzhou
310027, China)

Abstract: It isa nev way and method to design passagewn ays of pumping stations by flow field numerical
computation in order to optimize their hydraulic designs Based on flow field computation method, their
realized methods w ere studied acocording to engineering requiranents, including processing all kinds of
functional curves, visualization of axial velocity for outlet section and other sections asw ell as rep rocessing
and digplay of 3 computation grids U sing ARX of A utoCAD, all kindsof visualization functions above
can be realized

Key words passagev ays flow field; pumping station; numerical calculation; visualization; computation
grids contour line

Soil and W ater Engineer ing-

Adaptability of Surge Flow Irrigation Applying on Farm land (35)
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



Liu Qunchang, Xu Di, Xie Chongbao, Huang Bin (N ational Center o Efficient Irrigation Engineering and
T echnology Research eijing, B eijing 100044, China)

Abstract: Field expermentson surgeZlow and continuousXlow irrigationw ere conducted A nd a computer
model SRFR was used to smulate the surface flow phases under continuous and surgew ater application

T he effect of each factor such as infiltrability, geometrical size of the field, field slop, intake flow 2rate and
m icrotopography, etc on performances of both irrigation systen swas separately evaluated by means of
smulations and observations to detem ine field parameters and conditions adaptable to the application of
surge irrigation

Key words surge irrigation; field adgptability; irrigation paraneters irrigation efficiency; water
distribution uniform ity

GeneticOptim ization L ayout and Artif icial Neural NetworksOptimal D esign of Pressur ized
TreeW ater-Pipe Network (41)

Zhou Rongm in', Lei Yanfengl, Lin Xingcui2 (1 College o Envirorment & Hydraulics, Zhengzhou U niversity,
Zhengzhou 450002, China; 2 N orthw est Science & Technology U niversity of A griculture & Fortestry, Yangling Shaanxi
712100, China)

Abstract: Single Parent Genetic A Igorithm s(SPGA ) and themethod of Hopfield N eural N etworks(HNN)
w ere regectively applied to optimal layout and optimal design of pressurized tree pipe network w hich w ere
able to acquire an optimal design schemew ith minimum annual cost on the basis of the leastZost optimal
tree layout A nd the study show s that themethod is feasible and effective and can reduce the cost of pipe
network project and mprove the design level and design efficiency.

Key words treewater pipe network; optimal design; optimal layout; single parent genetic algorithm s

Hopfield N eural N etworks

L ateral L ayout of Drip Irrigation Under PlasticM ulch for Cotton (45)

Cai Huanjie, Shao Guangcheng, Zhang Zhenhua (The College o W ater Conservancy and A rchitectural
Engineering, N orthw est Science & T echnology U niversity of A griculture & Forestry, Yangling Shaanxi 712100, China)

Abstract: The field expermentsw ere conducted at the Experimental Station of Soil Amelioration, Shihezi,
Xinjiang U ygur A utonomous Region from M ay to A ugust in 2000 It showed that the lateral distance of
110 an ocouldmeet thew ater danand of cotton grow th T hrough the comparison of plant height, leaf area,
root length, cotton yield and quality for 3 different lateral distances, the lateral distance of 110 am, i e ,
one lateral controls 4 row sof cotton, isbetter than other 140am and traditional distance (average 70 an),
w hich can save onezhird of lateral and reduce the investment of systen to a large extent

Key words ootton; drip irrigation under plasticmulch; lateral layout

DroughtD iagnosis Indexesand Dr ip Irragation Decision M aking for Cotton Under M ulch
(49)
Hu Xiaotangl, LiM ingSiZ, M a Fuyu1 (1 A gricultural College, Shihezi U niversity. , Shihezi X injiang 832003, China;
2 W ater Conservation and A rchitectural Engineering College, Shihezi U niversity, Shihezi 832003, China)
Abstract: Based on experiments by using the methods of weighing il moisture through drying and
neutron probe, the il drought condition w as diagnosed for the cotton w hich w as irrigated regectively
w ith drip irrigation undermulch and furrow irrigation By using wo selected indexesof drought diagnosis,
the il moisture content suitable for growing crop and the crop water stress index (CW SI) were
evaluated A ccording to the experments and analyses, it is revealed that the il moisture conditions
required by the grow ing cotton, do not changew ith the irrigation techniques In its high water demand
period, the cotton, whether it was irrigated w ith drip irrigation under mulch or with furrow one, has
aimost identical index for drought diagnosis Due to its poor drought tolerance and its high drought
danger, how ever, the cotton irrigatedw ith the drip irrigation under mulch should be given morew ater for
the drought diagnosis compared w ith the one irrigated w ith furrow techniguew hen the irrigation schane
decision ismade for the cotton
Key words w aterZsaving irrigation; drip irrigation under mulch; drought diagnosis ootton
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