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Table 1 Design parameters of the field drip irrigation subsystem
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Table 2 The diameter and unit price of
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Table 4 The specification and unit price of the filter

main pipe and sub-main pipe (UPVC pipe) - AT Hie/mm I
hhEI , XVl v , XVl
mm W AZ/mm Ge ShEImMm AR /mm Ge 80 25 250 55
63 60.2 4.750 0 200 190.2 29.3614 100 28 300 65
75 71.2 5.681 4 225 214.0 36.995 5
90 85.6 7.1445 250 237.6 46.428 4 125 32 350 8.9
110 94.6 9.964 0 280 266.2 62.928 4 150 38 400 15.0
125 118.8 126111 315 296.6 83.928 4 200 45
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160 152.0 19.449 4 400 3788  141.4284 2.2 MUERE S
0 12 283 " o TR TR RAEEN 4 M SBURTHL ok
%3 &% (PE¥®) #RAEY V. " . N
Hﬂsmd_tgd_ff?bh_(%_) AR YCH VAR T U A SR B 2 4359 ¥ B A 80300,
able e diameter and unit price of brach pipe pipe . - . . NIRRT
Ty R ) N R VA T T 50, 0.2, £3d 50 RE S HHHAT H F s FH A i e
= oml = ml N ey AN S,
mm___mm___ Cem) | mm_omm_ Oem)  CTFR@RHEY 89.00 hm?, NI AT EIARLE A
32 28.8 456 140 126.6 13.78
N — 2 VLY
40 35.2 5.18 160 144.6 16.09 AT 0N 554.86 Ju/hm”, B it U7 S8 SRR R TR
63 55.4 6.20 180 1628 18.82 UM 55 hm?, oAy i B 25 4 A 28 oA
75 66.0 8.21 200 180.8 21.97 — 2 pEgn R 7 0 B T 42
w 704 036 b5 034 2648 720.83 Ju/hm®, Bt TRERASGS R ) #AL T AR 2R 73
110 100.0 10.29 250 2262 32.42 %A% FH e 165.97 Jo/hm?.
125 113.0 12.48
%5 REMME 5 R LM
Table 5 The specification and unit price of the water meter
FUkE /mm 80 100 125 150 200 250 300 350 400
LI 700 850 900 1200 2200 4200 6500 8200 9700
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Table 6 The specification and unit price of the check value
FH/mm 80 100 125 150 200 250 300 350 400
AT 360 450 650 950 1250 2200 3600 4950 5400
R T EHIRAAE S R
Table 7 The specification and unit price of the control value
FA%/mm 80 100 125 150 200 250 300 350 400
Lo 650 820 990 1620 2350 2800 3380 4200 5700
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Table 8 The specification and unit price of the fertilization device
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13.33~33.33 50 1650 93.33~133.33 300 2 650
33.33~53.33 100 1780 133.33~166.67 400 3200
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Fig.2 The relation figure of the field scale and the
synthetically cost per unit area (R=1.37)

3%
N TR BE R REKASAIE . KA



BBy %

I3 E 2% 450 1) I R e oA At 7

B E TR s R s, AR E T A R4
477 S H A Y e TAR A . el 3—&l 5
Fiow, 4y AlfEaRT 2 5,=0.8m, Se=0.3m, g4=1.8 L/h
B, 4 2 NS HO S ) TR 2 v RS B
AT RLR A AR T IR R o e AT 87 (1) H
PLEIAR S5 A A T I B Sy A Se B3 KT /1N, Bl
H qo IR R . Fah, meth ) AR RN R
) A 8] 58 B TS L D 1.00~1.30, 1t B 24 HH Betain 1
EHTERE, SRR SR & A o AR . kA, @
o EE AT 50 R TR EE T DS, HE
ST 208 0.014 2, FR#EZEN 0.119 3, ~FIg4axt
W22 0.069 1. X5 B R T4 R AL VR AR E 1
LR NN R

52 BB FCAR LG, AT AN R AT 01 H
A TR R, 112 N 2 SR A R T E &R 4
)45 D AR A R Rl - 4 it T — AN ik LA
IR TT AT AR TR ST S A
AP M ECE AL, “HhiT” TREMNAmE NG, BA
—ERRIRYE. thAh, BT &0 H X TR s A% 1
ORI TR & IE M A —, ARe g e — il
FUBE, A5 75 BEAR A SRR TR BUR FHZ 7 VA7 5

900 WK BB g (L hD)
= 850 ® —o—¢s=18
ﬁ soo | —agg=2.4
=& 750 q4=2.8
£ £ 700 }
= R 650
E 60 |
& 550 |

500 .

0.6 0.8 0.9
WEK ZR IR BES, /m
B3 S=03mEf S, qq bR Y
e @ AR AR AT X R

Fig.3 The relation figure of Sy, g4 and the

comprehensive cost per unit area (Se=0.3 m)
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Fig.4 The relation figure of S, gq and the

comprehensive cost per unit area (S;=0.8 m)
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Fig.5 The relation figure of S;, S, and the
comprehensive cost per unit area (qq=1.8 L/h)
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Optimizing Construction Scale of Field Pipe Network Project in

Gravity-driven Drip Irrigation System

DUAN Xiaoning*, HE Wuquan™®", LI Bo®, SHI Xiaowu', TIAN Yufeng®
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China;

2. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education,

Yangling 712100, China; 3. Power China Northwest Engineering Corporation Limited, Xi’an 710065, China)

[ Background and objective] Gravity-driven drip irrigation is a technology using water pressure drop

generated by natural terrain to deliver water from its source to emitters. The multi-level drip irrigation system uses

70
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its first-level pivot as the water source to deliver water to each head pivot in the subsystems by a pipe network.
Optimizing the pipe network is hence critical to reducing project cost without compromising its operation. The
objective of this paper is to present a new optimization method. [Method] We took minimization of the
comprehensive cost per unit area of the project as the objective function, and the layout of pipe network, pipe
diameter, emitter-flow rate and water pressure as constraints. The optimization model was solved using the atom
search optimization. We applied the method to a two-level gravity-drive drip irrigation project in Xinjiang to
demonstrate its reliability. [Result]1The cost per unit area is least when construction area of the pipe network project
is 89 hm?, and excellent when the construction area is in the range of 74 to 98 hm? Optimization of the construction
area under different combinations of emitter spacing, capillary pipe spacing, and emitter-flow rate shows that the
optimal results vary with their combinations. For length-width ratio of the construction field in the range of 1.00 to
1.30, the minimized cost per unit area decreases with the increase in emitter spacing and capillary-pipe spacing and
increases with the increase in emitter-flow rate. [ Conclusion]The proposed optimization method is able to optimize
pipe network for multi-level gravity-driven drip irrigation systems. The method is computationally stable and
efficient. It is applicable for designing gravity-driven drip irrigation network systems.

Key words: multi-level pivot; gravity drip irrigation; field pipe network project; optimization of construction scale;
atom search optimization
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The Effects of Different Combinations of Irrigation and Planting Method on

Yield and Water Use Efficiency of Rice in Jianghuai Region
WU Han', WU Han®, QIAN Na’, KE Jian®", GUO Shuangshuang®

(1. Irrigation Experiment Central Station of Pishihang Irrigation District of Anhui Province, Liu’an 237158, China;
2. College of Agronomy, Anhui Agricultural University, Hefei 230036, China;
3. Zoomlion Intelligent Agricutlture Co. Ltd., Wuhu 241000, China)

Abstract: [ Objective] Yield and water use difference of crop depend on many agronomic practices and
environmental constraints. Taking rice as an example, this paper elucidates how planting pattern and irrigation
combine to affect water use efficiency and yield in the region of Jianghuai in southeast China. [Method] The
experiment was conducted from 2018 to 2019 in a field. It consisted of four treatments: traditional flooding irrigation
+puddled transplant (FI+PTR), traditional flooding irrigation+direct drill (FI+DSR), intermittent irrigation+puddled
transplant (I1+PTR), intermittent irrigation+direct drill (11+DSR). In each treatment, we measured yield components,
water consumption and water use efficiency of the rice. [Result] Compared with flooding irrigation, intermittent
irrigation did not resulted in significant change in rice yield, but reduced the evapotranspiration (ET) by
8.16%~9.84%, and increased water productivity by 10.68%~14.73%, depending on planting methods. Compared
with PTR, DSR reduced rice yield by 5.33%~10.46% and water productivity by 12.36%~23.14%, while increasing
ET by 7.32%~8.00%. Compared with PTR, DSR increased the effective panicle numbers, while reducing the number
of grains per panicle, 1 000-grain weight, and seed setting rate, all at significant levels. Compared with [I+PTR,
I1+DSR reduced rice yield by 5.99%~12.59% and water productivity by 12.55%~24.79%, while increasing ET by
7.21%~7.63%. The increased ET in the direct drill treatment was mainly due to its increase at the seedling stage,
after which there was no significant difference in ET between the treatments. [ Conclusion] Intermittent irrigation +
transplant is optimal for rice production in the studied region; it not only increased grain yield and water productivity
but also reduced evapotranspiration.

Key words: intermittent irrigation; direct drill; transplanting; evapotranspiration
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