+ 1% (Soils), 2015, 47(4): 797-804

DOI: 10.13758/j.cnki.tr.2015.04.026

EMER T REEK SR E IR R R Lk
B R e AR

( 010018)
g
Ve
3.93% 48.17% 30%
S275.3 S513
[7-13]
[1-2]
1
1.1
2012 3 21 9 22
(40°24'32"N  107°02'19"E 1072 m)
[3-6] 7.6C 3180h
1.68x10° J/cm? 142.1 mm
2 346.4 mm 130
(51369018) “= i (2011BAD29B03)
* (nmglrp@163.com)

(1990—) E-mail: ndn901021@163.com



798 47
0~20cm 47 39 99 63 45 mm
20 ~ 80 cm 80 ~ 100 cm 450 kg/hm?( ) 450 kg/hm”
1.48 g/cm’ ( ) 300 kg/hm?*( )
8% 21.4% 2m 1.3
1.2 50 m 1 2
3 150 ~ 160 3
450 kg/hm?( + ) (
4 110 ~ 120 450 kg/hm’ )
« + )
2
3
- 5 13 5 24 120 mm
6 14 7 15 8 28 450 mm 300 mm 25 mm
90 75 97 75 82 mm - 2 300 mm
300 mm 1 300 mm
25 mm
FRA INEESRHE
ﬁ/ \i/ ﬂ/ #/ Y Y Y NV Y
|A 1800 . 2300 R
[7 i i
1 hE EXEHEREESE@ESRTY mm it, FER)
Fig. 1 The basin irrigation layout of wheat- maize interplanting
INEE Rty
NS
N S S S N N NS SN A S _ D\ _ Lg/
400
|‘ 2300 _L 2100 N
I T i
B2 NNE-FEREMEAESERTE
Fig. 2 The basin-furrow irrigation layout of wheat - maize interplanting
1.4
14.1 1.4.2
3 80 120 cm
0~ 100 cm 20 cm 100 cm
1:5
EC
5 1 1.4.3

W:iyid,ﬁi/lo

i=l1

@)



799

4
w (mm) vy, i
(g/em’) d, i (cm) 6.
i (g/kg) -
1.4.4 (WUE)
WUE=Y,/ET,
ET=AW+P+I+U-D-R
Y, (kg/hm®) ET,
(mm) AW
8 25
(mm) P (mm) [/ (mm) U e 28
(mm) D (mm) R
mm
(mm) 22l m
R
1.5 H# (A-H)
3-21 4-11  5-1 521 6-11 7-1 7-21 8-11 9-1
MS-Excel 2003 0 [ e
SPSS17.0 3 05k
E 10f
3 K
B LSt
%
2 = 20t
2
2.5
2.1
3.0t
B3 EREGHHTKERETLK
[14] Fig. 3 The change of groundwater depth during maize growth
period
2.2
2.2.1
4
[15]
3 3 (P<
0.05)
5 11
5 14 60 ~ 100 cm
1.18 m (5 24 )
1.72 m

11.51% ~ 40%
24.92% ~ 57.32%
(P<0.01)



800

7 8 )
0~ 100 cm
0~60cm 121.4 g/kg
148.5 g/kg
22.93%
(27.47 mm)
( )
m0~20cm B20~40cm 040~60cm m60~80cm B 80~100cm
4007 (a) mll Tk 00T (o) v Tk
% 300} — % 300¢ _
< L éﬁé ﬁ -
ool e B ool oo =
-H 100 I IE -H 109 ﬁ - E
I: ﬁ - —
0 . 0
8-28 9-22 5-13 9-22
Hi (H-H)
B4 TREEKEMEMEZKL
Fig.4 The change of soil moisture with time
30 -
E
£
I
¥
420 53 5-16 529 6-11 624 7-7 720 82 815 828 9-10 9-23
HE (H-H)
5 EREBHEWE
Fig. 5 The rainfall during maize growth period
2.2.2 6
s & S > 0 ~
80 cm _

[7]

2.3
0~ 60 cm 231 7

[1e]



801

4
FHEEKE (g/ke) TSR E (g/ke)
()0 100 200 300 400 00 100 200 300 400
= 201 (a) BEFEEK ~ 207 (b) HEFEK
S 40} 5 st
2 eof E oo
J]_lﬁ 80T Ik 80
100 H 00t
120 - 120 L
——5-13 ——6-14 —X—17-15 ——8-28 ——90-22
Ee TERKEFNHEAEL
Fig. 6 The change of soil moisture in the soil profile
0 ~ 80 cm
(P<0.01)
(P<0.01) 44.9% ~ 65.9%
(P<0.05)
0~ 60 cm L8]
60 ~ 100 cm
0~15cm (9]
132.3% ~ 162.3% 0~60cm
0~
60 cm
10.23% ~ 12.33% 0~ 100 cm
(7 20.08% ~
36.45%
B 0~20cm & 20~40cm 040~60cm B 60~80cm 8 80~100cm
067 (a) mll oK 071 (o) vaill £
_ 05t FH 0.6F
£ =)
5 04l 5 0.5 ﬂ
g g 04f 7
o 03F = ’
¥ ¥ 03f a
BF 02} iy "
B 2 02 %
0.1F ﬁ
. 0.1F o
=
0 0 ' ' '
5-13 6-14 7-15 8-28 9-22
HE (H-H)
7 TIESHESREAEIT
Fig. 7 The change of soil salt with time
2.3.2 8
0~80cm 0.2 mS/cm
(P<0.01)
0.5 mS/cm 0.2 mS/cm



47

802
[20] [21]
(P<0.05)
i 5% (mS/cm) 5% (mS/cm)
0 0 0.2 0.4 0.6 0.8 0 0 0.2 0.4 0.6 0.8
20 20+
= (a) BEFEF K = (b) VAHE K
g 40 + g 40
60 B 60}
o 80r ¥ 80t
+
H 100 100 -
120+ 120 -
——5-13 —&—6-14 —>*—7-15 ——8-28 ——90-22
8 TIESREFNEATL
Fig. 8 The change of soil salt in the soil profile
24 3.93%
2.59 kg/m’ 1.87 kg/m’
3 1260 m’/hm’
30%
(D
F1 EHESETEX
Table 1 The yield comparison between conventional and furrow
irrigation
(kg/hm?)
(mm) (kg/m’)
2310 5548 419 1.87 2
2283 5330 293 2.59 38.35%
t 0.499 4.629%* - 26.423%*
** P<0.01 48.17%
*2 WMHEBEKARTEREEKIAALE
Table 2 The comprehensive water use efficiencies of maize under two irrigation methods

(mm) (mm) (mm) (mm) (mm) (kg/hm?) (kg/(mm-hm?))

-2.28 419 78.79 85.63 581.14 5548 9.55

23.36 156 78.79 118.47 376.62 5330 14.15

3
“S”

0~80cm



4 803
80 ~ 100 cm 2006, 97: 167-175
[6] , , , 2, .
[J. , 2009,
25(1): 1-4
0~60cm [7] ; , )
“ovr . ,2010(6): 47-50
(8] ) , ) ) ) )
[3]. ,2012,20(5): 111-114
[9] ) ) ) ) )
0~ 60 cm [J. , 2007, 23(11): 59-64
10.23% ~ 12.33% [10] Zhang J, Schurr U, Davies WJ. Control of stomatal
behavior by abscisic acid which apparently originates in the
0 ~ 100 cm roots[J]. J. Exp. Botany, 1987, 38: 1 174-1 181
20.08% ~ 36.45% [11] , s
[J1. , 2011,
3.939% 39(28): 17 268-17 270
[12] , : , s , .
1.
38.35% 38.50% , 2011, 42(5): 95-99, 148-149
48.17% [13] , , , .
[J1. , 2007, 15(4):
109-113
[14] , , , , .
[J1. , 2007, 39(4):
614-620
[15] , , , s .
J1. , 2009, 23(3):
130-132
[16] , s , , s .
[J1. , 2011,
[1] , , , 25(5): 48-52
[71. , 2004, [17] , , , .
35(9): 11-121 [J]. , 2005, 19(5):
2] , , ) 109-112
[J]. , 1997, 13(3): 32-36 [18] Barnard JH, Van Rensburg LD, Bennie ATP. Leaching
[3] , , , . irrigated saline sandy to sandy loam apedal soils with water
[7]. ,2002, 33(3): of a constant salinity[J]. Irrigation Science, 2010, 28(2):
64-65 191-201
[4] Zhou LM, Li FM, Jin SL, Song Y. How two ridges and the [19] , , .
furrow mulched with plastic film affect soil water, soil [J]. , 2007, 25(5):
temperature and yield of maize on the semiarid Loess 130-135
Plateau of China[J]. Field Crops Research, 2009, 113: [20] ) ) ) .
41-47 [I1. , 2008,
[51 Jia Y, Li FM, Wang XL. Soil water and alfalfa yields as 15(2): 151-153
affected by alternating ridges and furrows in rainfall harvest [21] R . [M].

in a semi-arid environment[J]. Field Crop Research,

,1994:222-223



804 47

Effects of Different Irrigation Methods on Transport of Root Zone
Soil Water-salt and Yield of Maize Under Interplanting Mode

. . . * . . .
NI Dong-ning, LI Rui-ping , SHI Hai-bin, MIAO Qing-feng, LI Zhen
(Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: The soil water-salt transport rule of maize root zone was studied under the interplanting mode with furrow and
conventional basin irrigation methods in order to understand the influence of two irrigation methods on the yield of maize in the
saline-alkali soil. The results showed that the root zone of maize with furrow irrigation would go through a low water phase which
was longer than the basin irrigation. Under the two irrigation methods, the soil water content of root zone before irrigation show
the “S” shape change rule. Compared with conventional basin irrigation, the water leaching salt effect of furrow irrigation was
more obvious under the low soil moisture condition. Under the furrow irrigation, the soil salt content of maize showed the inverse
“V” change rule. The accumulation of salt after ridging was the main factor to lead the reduction of yield. The soil capillary
rupture after ridging was the direct reason to lead the low germination rate. Although the yield of furrow irrigation was decreased
by 3.93% than the conventional basin irrigation, the comprehensive water use efficiency was 48.17% higher than the conventional
basin irrigation and saved 30% water consumption. Therefore, making the reasonable irrigation scheduling and planting
management mode synthetically, furrow irrigation for maize should have a bright applying prospect in Hetao Irrigation District.

Key words: Hetao Irrigation District; Furrow irrigation; Conventional basin irrigation; Water-salt transport; Maize; Yield



