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Table 1 Lmigation experiment scheme for spring wheat
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Fig.1 The spatial distribution of soil water content (g/g) 2 d before and after irrigation in jointing stage of spring wheat
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Fig.2 The spatial diamibution of soil water comtent (g/g] 2 d before and after irrigation in mature stage of spring wheat
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Fig.3 The spatial distribution of soil nitraie content {mg/kg) 2 d before and after irrigation in jointing stage of spring wheat
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Fig.4 The spsta) distribution of soil nitmte contert {mg/kg) 2 d before and after imgation in mature stage of spring wheat
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Table 2 Coefficient of varistion and difference examination of soil water and nitrate under different treatments

L L3080

4% K B Soi) water content

1 1WA &, Soil nitrate( NO; — N) content

Time of T,f,,:m w24 ME24d W24 ¥S52d
imgation 2 3 before imigation 2 4 after irrigation 2 4 before imigation 2 d after imigation
io 0.5a 0.11b 1.70a 0.55b
REW It 0.36a 0.10b 1.10b 0.3%
Jointing stage 12 0.37s 0.16a 0.97 0.57ab
I3 0.34a 0.14a 0.98b 0.60a
Io 0.36a 0.18a 0.27 0.1h
P It 0.3% 0.15a 0.24b 0.18b
Taseel stage 12 0.40a 0.15 0.35a 0.30a
I3 0.39s 0.15 0.33 0.28
10 0.35ab 0.11a 0.35sb 0.20s
Em I1 0.33b 0.10s 0.32b 0.206
Milky stage 2 0.38 0.10s 0.35ah 0.23s
I3 0.35ah 0.10a 0.36s 0.21a
Io 0.34a 0.17 0.2 0.2%
28] It 0.9 0.34s 0.20ah 0.19%
Mature atage 12 0.31ab 0.20b 0.17he 0.15¢
13 0.%a 0.352 0.15¢ 0.11d

BERPRER 2 EENTHE.A--4RH.B—1LEN. AFORFSNERRERLE P=-0.05 AP LXBEHER. B3R,
Note: The numbers in the table are means of two repeats; In the same stage and in the same soil depth, the variable values having the same alphabet mean

no significant difference in Ducan( P = 0.05). They are the same in Table 3,
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Table 3  Soil water and nitrate storage efficiency and spatial distribution uniformity 2 d after irrigation under different treatments
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1o 58a 98a b 94a
BYH 11 59 98a ' e e
Jointing stege 12 59a 95a 80sb 9
I3 582 97a 83a 904
1o 8 %8s 78b 95a
R 11 9% 97 76b 04s
Tassel stage 12 79 96a 83a %a
13 79 96a 84a 92a
lo 79s 9 16h 95
L Eg ] In 81a 97a 75b oda
Milky stage 12 81a 9%a 83a %a
I3 B 71 97 85a 9%,
1o Sla 97 70d 90b
AR 1t T stb - 73 964
Mature stage i2 $3a 95 b o
13 78b 89b 8la 97a
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Effect of irrigation at different growth stages on soil water and nitrogen
spatial distribution in Hexi spring wheat border field

SUO Yan-song, ZHANG Fu-cang, XUE Feng-ding, WU Li-feng, YUAN Yu-xia
( Key Laboratory of Agricultural Sotl and Water Engineering in Arid and Semiarid Areas, Ministry of Educasion ,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: The experimental study on spatial distribution and uniformity of soil water and nitrogen was conducted in
Hexi spring wheat border field from April to July 2011. Border irrigation, 30 mx 3 m, was designed and five points a-
long border length center used for fixed observation were arranged in parts respectively 3 m, 9m, 1Sm, 2l mand 27 m
from the head of border. The contents of soil water and nitrate 2 d before and after irrigation were investigated in 0 ~ 100
cm soil depths. Meanwhile the spatial variabilities, the storage efficiency in the crop root zone and the uniformity along
basin length for soil water and nitrate were evaluated. The results show that, spatial variabilities of the soil water content
2 d before and after irrigation in all treatments at different growing stages are medium. The value of coefficient of variation
2 d before imrigation are higher than that 2 4 after imigation. The spatial variabilities of the soil nitrate (NO; ~ N) content
2 d before and after irmrigation are also medium except those in the treatments of irrigation water consumption of 90 mm
and 60 mm at jointing stage are strong. The soil water storage efficiency are not significantly different at various growing
stages. There is significant difference between no irrigation and irrigation at mature stage. While the soil nitrate content
storage efficiency is significantly different and increases under no irrigation and adverse under irrigation at mature stage.
For the uniformity of soil water and nitrate along basin length, the results show no significant difference among all irmiga-
tion treatments at different stages. The uniformity of soil water in no irrigation treatment is significantly lower than that in
irrigation treatment at mature stage, while the uniformity of soil nitrate has no significant difference in the two treatments
at the same stage.

Keywords: irmrigation at different growing stages; spring wheat; storage efficiency; spatial distribution; uniformity;

soil water and nitrogen



