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Development and application of irrigation and drainage equipment system

Jin Qiu', Xu Shanshan® , Xia Meiling'
(1. Jiangsu Water Conservancy Research Institute, Nanjing, Jiangsu 210017, China; 2. Water Resources Bureau of Nanjing City, Nan-
jing, Jiangsu 210008 , China)

Abstract; The research status of the field of agricultural irrigation and drainage at home and abroad,
and the features of current common irrigation and drainage device were analyzed. To meet the urgent
needs of water-saving irrigation and controlled drainage equipment in China, the integration of irriga-
tion and drainage equipment system was proposed. This system, which depended on the demand for
water table of crops in different periods, made good use of rainfall and irrigation, accurately controlled
water table of irrigation and drainage for paddy fields, and solved the problem that current irrigation
and drainage equipment could not simultaneously achieve automatic control of irrigation and drainage.
The results show that test area for paddy field integration of irrigation and drainage system increased by
150 mm use of rainfall, rainfall utilization ratio increased by 21% , irrigation rate decreased by 21%
and rice yield increased by 4. 3% per mu compared to the control area. The system could improve the
fertilizer utilization ratio and decrease agricultural non-point source pollution. So it is convincible that
the system can bring considerable economic, ecological benefits and wide applications.
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Fig. 1 Diagram of internal structure of water table automation
control cabinet
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Fig.2 Piping connection diagram of integration of
irrigation and drainage system
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Tab.1 Water table control indicators of paddy field in
each growth period in 2011

wwmomem o smm LR wem o s

o h/mm 10 0 0 0 0

¥ he/mm 30 40 40 40 15

K py/mm 50 100 100 100 30

xp i/ 20 10 20 30 20

B ow/% 100 80 80 80 80

K /mm 50 60 80 60 30
2.2 FTKHRE

IK FHEHE— 1A Al 28 G0 5 1 9 K 07 5 HE 7K
IR TT, fo R RSS9 2 A P 0 1) — e oK.
RIBFIFERT, S AT RE 2 o R A7 TR K, D0 M R AR A
PR MHEAK KA 18, SR A FH 8 R A,
H IR RL 2 KRR AR A A AN AR S2] 3X I e
FHEATHEK.

TEKFE BB, 7K AR — ik R ek
3 X i B K BRI HE AR LIS FEREAK 16 U X ARIX R
FEGERE A3, SEHE R UK 9 W, 1 X 45 % B X
KGR 2 A 3. b 1 oA HEK &, P O RE
i, P, AR, D K ET ek

R2 2011 FKFEHEHKE

Tab.2 Amount of water for irrigation and drainage by

paddy field in 2011 mm
P 1 P P, D ET
KX 710 718.3 460. 4 257.9 1170.4
X HRIX 900 718.3 310. 1 408. 2 1210. 1
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Fig.3  Quantity of irrigation in rice growth

period in 2011
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Tab.3 Rice yields in 2011
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Tab.4 Farmland drainage monitoring data collection after

fertilization by rainfall process meg/L
MRS kP 5 BRI X AR IX
1 2.12 23.30
2 5.74 23.35
p(TN) 3 19. 30 23.35
4 20. 68 22.56
5 10.23 23.11
1 1.53 20.72
2 3.23 26.74
p(NH; -N) 3 23.00 23.66
4 14.75 25.94
5 7.75 22.34
1 0.64 1.95
2 0. 64 1.95
p(NO3 -N) 3 0.64 1.95
4 1.08 1.43
5 0.18 0.16
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Fig.4 Nitrogen concentration of drainage in test
and contrast areas
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