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Effects of irrigation quota on distribution characteristics of
soil water-salt and water consumption during maize seed
production under ridge and furrow farming

WANG Zeng-li', ZHU Xing-ping®, WEN Guang-gui®, YIN Qing-de’
(1. Key Irrigation Experimental Station in Wuwei , Wiuwei, Gansu 733000, China;
2. The Integrated Service Centre on Water Conservancy Technologies, Wuwei, Gansu 733000, China;
3. Wuwei Occupational College, Wuwei, Gansu 733000, China)

Abstract: A field experiment was conducted to study the effects of irrigation quota on distribution of water and salt
in soil, yield and water use efficiency during maize seed production under ridge and furrow farming. The results showed
that the distributions characteristics of water and salt in soil of the ridges were different from those of furrows at the 0 ~
100 c¢m soil layer. With the increase of quota, salt was accumulated in ridge soil, exhibiting more significant conse-
quence than in the furrow. Soil moisture content in the deep soil layer was higher than that in the top soil. The desalina-
tion of the shallow soil was elevated with the increase of irrigation quota at the irrigation stage. At the evapotranspiration
stage, salt was evidently accumulated in shallow soil with the treatment of large irrigation quota. The irrigation quota had
an apparent influence on crop evapotranspiration and soil water storage capacity. When irrigating water quota was above
400 m?+hm~2, the vertical movement of soil moisture was significantly higher than horizontal movement, promoting water
storage capacity in the deep soil. With the elevation of irrigation quota, fruit length, ear row number and kernel seeds
per row of maize became increased. In conclusion, for water-saving and yield improvement, irrigation schedule with irri-
gation quota of 2 500 m® - hm~>(at seeding, jointing, late jointing, heading and filling stages) was thereby recommended

as the optimal practice to increase WUE (0.825 kg-m~?), preventing soil salt from moving up and increasing yield of
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maize seed production (4 219.91 kg*hm~?) .

Keywords: maize seed production; ridge farming; furrow irrigation; irrigation quota; water-salt transport; yield
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Table 1 Irrigation schedule for field experiment
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Note: A and B represented soil salinity changes in ridge top and ditch layers respectively, and hereinafter.
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Distribution of soil salinity at ridge and furrow during maize seed production

BB s . Hoh 28T 0 ~ 20 em +)2 HHEF
IKEEH 6.89% ~8.54% ,{H)IE 0~ 20 em )2 LIS
IKIEH 9.66% ~9.87% AL HLA] TG B FE 2R, 4
JIK 60 ~ 80 cm )2 T1.T2. T3 £ 4b# + 3 5 /K 4K
YN 11.47% 13.85% \15.33% ,T2. T3 5 T1 27 %
F o FEFRE SR A A P K A RRAE
FAR—F . AN, FAHEZETH 0 ~ 20 em + )2+
HES KSR} 10.33% ~11.07% , K 0 ~ 20 em 12
+ A& KRN 12.51% ~ 14.13% ,1E 80 ~ 100 cm +
JENAAL I IS KR 18.70% ~ 24.32% . ZE
T I Rk 22 A Ko AEFLAN, BT Y4 )IE
0~60 cm 7% )2 HIEK 227 A K, T1LT2.T3 4
VA JE 60 ~ 80 em 1 )= I E K E 430N 7.37% .
7.39% .11.51%,T3 5 T1.T2 25 B &, 1Yk
J& AL BRZETH 0 ~ 20 em )2 TS KRE N 4.25%
~7.00% , 4% 0~20 em + )2 H3EEHKEN 5.76%
~8.77% AL FR(A] 22 S5/ Hirpr, T3 403 0 ~ 100
em )2 N ZETI 41 38 FK B I v T L Ak 2
AR



EIG T A  FEVERE A W 0N 1 S ER 20 Ai R o TR FE K BRI 53

L BEK 1 Soil depth/em

B S Soil depth/cm

30 50 70 90 110 130
& 5 R Hud

Days after sowing

30 50 70 90

T1-B

13
<

S
(=]
.
(=}

(=)
[=1
=
[=}

J% Soil depth/cm

x

L Y% Soil depth/om

23
(=}

RRE: S/

100

30 50 70 90 110 130
LAEPN

Days after sowing

110 130
5 K Hd

Days after sowing

30 50 70 90
LEIEPNE (|
Days after sowing

I e
Soil moisture
/%

4 B YR JE Soil depth/cm

30 50 70 90 110 130
5 K Aud

Days after sowing

[
<

S
<

D
<

A HEVR I Soil depth/cm
o
<

(=3
<

30 50 70 90 110 130
# i R Bud

Days after sowing

2 AEAEHMEREFHZEMGAR LIRS SEHNTE

Fig.2 Distribution of soil moisture at ridge and furrow during maize seed production
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Table 2 Analysis of water consumption and its coefficient during maize seed production

BBk it /mm R ) B K T FEK R B
b Water consumption in different stages Total water Water consumption
Treatments FERD ~ WA ~ i i ~ B I~ consumption Cne{ﬁ,cliem .
Sowing ~ jointing  Jointing ~ heading ~ Heading ~ filling Filling ~ mature /mm /(mm-kg™!+hm™?)

T1 53.55 152.84 78.717 93.25 378.40 b 0.140 a

T2 57.86 107.55 150.19 160.60 476.20 a 0.119 b

T3 39.50 146.92 165.25 159.83 511.50 a 0.121 b

U S T EEROR 227 AR B3 (P <0.05), I,

Note: Same letters in the same column meant no significant difference ( P <0.05), and hereinafter.
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Table 3 Analysis on yield characters of maize and WUE
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T1 29.54 11.33 2.67 10.33 14.33 289.53 2704.14 b 0.714 b
T2 32.59 11.57 6.38 10.67 16.00 283.93 3987.71a 0.837a
T3 32.63 13.03 8.52 20.00 298.73 4219.91a 0.825a
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