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Fig.1 The change of horizontal wetting front during infiltration
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Fig.2 The change of vertical wetting front during infiltration
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Table 1 The fitting coefficient of wetting front transfer under different dripper discharges

5 3k i B Dripper discharge( L/h)
Items 1 2 3 4 6 8
AF a 2.4786 3.0102 3.4267 3.878 4.500 5.09
Horizontal b 0.3703 0.3668 0.3667 0.3573 0.3467 0.3416
R(:) = at* R’ 0.992 " 0.9969 0.9983 0.9989 0.9971 0.997
. c 2.409 2.55 2.7112 2.725 2.7m2 2.717%
Vertical d 0.408 0.4321 0.4421 0.4626 0.4753 0.4786
H(1) = ot R 0.999 0.9971 0.9973 0.9953 0.9951 0.9955

HE - 3t 7 B (8] ¢ B4 (min) , 4K BE AL (em) o
Note: The unit of time is minute and that of length is “cm” .
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H(t,q) = 2.4304¢0071 0485 (2)
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Fig.3 The predicted value of horizontal wetting front and vertical wetting front
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Table 2 The wetted volume and average water content for different dripper discharges and irrigation amount

WH Q=241 Q=361L Q=48L
Items ¢g=3L/h ¢=4L/h g9=6L/h ¢=6L/h g=6L/h
B M IR Wetted volume(L) 123.25 113.51 96.53 149.74 207.17
F-3)% K& Average water content( % ) 20.2%4 21.22 23.05 22.59 22.03
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Study on effects of different dripper discharge on wetting
soil characteristic of drip irrigation

ZHAO Ying-na', WANG You-ke''?, MA Li-hui'?, LI Peng-hong', DUAN Xue-song', ZHANG Lu-jun'
(1. Northwest A & F University , Yangling , Shaanxi 712100; 2. Institute of Soil and Water Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract: The experiment was conducted to investigate the effect of different dripper discharge and irrigation amount
on the characteristic value of soil wetted volume and the course of soil water distribution with drip irrigation in Jujube
demonstration base of mountain micro-irrigation in Mizhi. The results show that horizontal and vertical advance distance of
soil wetted front conforms to power function of infiltration time for point source drip irrigation and calculated value is all
above 0.99; the soil wetted volume and the distribution of socil water content in wetted soil controlled by dripper discharge
and irrigation amount. The soil wetted volume reduced and average moisture content increase with dripper discharge in-
crease under same irrigation amount. Some models were presented to predict horizontal and vertical wetting front and vol-
ume of wetted soil .

Keywords : drip irrigation; characteristic value of wetted volume; dripper discharge; imigation amount
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Model of coupling water with fertilizer in gravel-mulched watermelon
field and its optimum combination scheme

MA Bo'*?, TIAN Jun-cang'**

(1. College of Civil and Hydraulic Engineering , Ningxia University , Yinchuan , Ningxia 750021, China;
2. Ningxia Research Center of Technology on Water-saving Irrigation and Water Resources Regulation ,
Yinchuan, Ningxia 750021, China; 3. Center of Engineering Research on Efficiens Utilization of
Water Resources in Modern Agricultural in Arid Regions , Yinchuan, Ningsia 750021, China)

Abstract: Based on the current rotary combination design method of square regression with three factors and five
levels, experiment of coupling water with fertilizer in gravel-mulched watermelon field was conducted in central arid re-
gion of Ningxia. The results show that irrigation quota is the main factor affecting watermelon yield, and the planting dis-
tance was the second factor, while the nitrogen quantity was the third one. Water and nitrogen quantity interaction has
certain effect, and it will get high yield when low nitrogen quantity and high irrigation quota are combined, middle nitro-
gen quantity and high irrigation quota combined. Optimum combination indexes of water and fertilizer on different water-
melon yield were gained through the model simulation and experiment. The optimal combination scheme of factors on dif-
ferent yield level of watermelon in gravel-mulched field is: (1) When watermelon yield is 12 000 ~ 15 000 kg/hm’, irri-
gation quota is 48 ~ 61.5 m*/hm?, nitrogen quantity is 24 ~ 31.5 kg/hm’,and planting distance is 1.7 ~ 1.9 m; (2)
When watermelon yield is 115 000 ~ 18 000 kg/hm?, imigation quota is 5.5 ~ 69 m>/hm®, nitrogen quantity is 24 ~ 30
kg/ hm?, and planting distance is 1.4 ~ 1.6 m; (3) When watermelon yield is 18 000 ~ 21 000 kg/ hm?, irrigation quota
is 58.5 ~ 72 m’/hn, nitrogen quantity is 24 ~ 30 kg/hm?, and planting distance is 1.2 ~ 1.3 m. All these can provide
reference for water-saving irrigation of watermelon in gravel-mulched field in central arid region of Ningxia.

Keywords : watermelon ; gravel-mulched field; coupling water with fertilizer; function of water and fertilizer with yield



