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Application of Water Saving Irrigation Technology on Corn for Seed

DING Lin, MENG Tong-tong, WANG Yi-bing

(Gansu Research Institute for Water Conservancy, Lanzhou, Gansu 730000, China)

Abstract: A field experiment was conducted to determine the application effects of different water-saving irri-
gation technologies on corn for seed. Soil moisture was measured using TDR and for crop indexes were deter-
mined by conventional methods at the same time. Soil moisture variations, and growth and development dy-
namics, water consumption, yield and economic benefit of the plant were also determined. Total water sav-
ing, water use efficiency and yield effect were then calculated for each irrigation method. The results indica-
ted that raised ridge, regulated deficit irrigation, free water storage irrigation techniques demonstrated desir-
able benefits in water saving and yield increasing. Comparing with the conventional irrigation with plastic
mulch, the three new techniques saved 18.29%, 5.59% and 14. 74 % of the total water use; improved yield
by 4.20%, 9.02% and 2. 01%; increased income by 13.58% . 7.33% and 6. 24 % ; and enhanced water use
efficiency by 27.11%, 15.06 % and 19.28% , respectively. These techniques can effectively reduce soil sur-
face evaporation and then water needs, improve water use efficiency, improve economic efficiency but keep
same level of yield at the same time. It is urgent to promote water-saving technology for industry develop-
ment and regional sustainable development of economy and society in Hexi inland area.
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. 0.045%, 0.115%, 1.667%,pH  7.96,
. 1.872 g/kg.
1 1.2
(LZGG),
1.1 (GGJD). (TKGG) (MXDG)
, (QMKG) (BYGG) .
(MDG) (CKDM) 8
. 130°05', 38°37', , 8 « D, 3mXx12
’ R , ’ m, 3 , ,
s o 7.8 C, 3 TDR ;
39.5 °C, —27.3 C, 50 cm, 40 cm, 20 cm,
45%, 110 mm, 2 644 1/2 000, 40 cm,
mm, 3028 h,=>0 C 3550 C,>=10 20 cm , ;
C 3145 °C, 150 d, 115 ¢m, 1/2 000, 5 , 1. 45
0—60 cm ,60 cm m, 4 R R 25 cm, 20
, 1. 54 g/cm’, cm ; 2/3 5d ,
. 0.527%, 7d .
1
/(m* « hm™*%)
LZGG 6 1 200 750 30 cm, s 750 m’ /hm?*,
GGJT 7 1 200 375 30 cms, s 750 m®/hm?.
TKGG 5 1 200 900 30 cms, s 900 m®/hm?.
MXDG 10 1 200 300 30 cms, s 2, 300 m®/hm? .
QMKG 6 1 200 750 30 cm, , 750 m®/hm?*,
BYGG 6 1 200 750 30 cm, s 750 m® /hm?,
MDG 6 0 900 30 cms, s 900 m®/hm?.
CKDM 6 1 200 900 30 cm, s 900 m’/hm?*,
1.3
TRIME-PICO-IPH 2
, 120 cm, 20cecm 1 , 2.1
10d 1, , 2.1.1 HBEERLFTHA
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40—60 cm . ’ '
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15d 3 ; |
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2.1.2 rr@BRIBHEHH 2.1.3 THHEBRRERSH — )
’ N N ’ 2 o
« D, — , — , ,
0.05~0. 06, — , o —
0.01~0.02, — - - ’
. s ,
, . GGJT,
—0—-LZGG ——GGIT MXDG  BYGG
2.5 —a~QMKG —e—BYGG
2.0 —TKGG —o—MXDG ’
& ——MDG —e—CKDM
= 5] = ‘
s b ) ,
= 1.0f
+ ’ H
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0 1 " " 1 " 1
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w3 H) — , —
1 )
1 , — « 2—3),
2 g/m?*
/
LZGG 47.8 179. 6 305. 9 306. 7 409. 3 1429.3 —0.6
GGJT 52.5 178.1 236. 9 276.5 442.5 1186.5 —17.5
TKGG 55. 6 187.1 328.5 292. 8 575.5 1439.5 0.1
MXDG 44.6 138.5 242.0 294. 9 392.9 1212.9 —15.7
QMKG 54.0 166.0 325. 6 342, 4 535. 4 1423.4 —1.0
BYGG 51.2 174.3 325.7 290. 0 457.5 1298.7 —9.7
MDG 52. 1 212.3 343.0 320. 6 555. 4 1483.4 3.1
CKDM 50. 6 191.5 328. 1 301.8 566. 2 1438.2 —
3
(g/ > /% (g/ > /% (g/ > /% (g/ ) /% (g/ ) /%
LZGG 0.2 —5.2 1.4 —6.5 1.6 —6.2 2.6 1.8 2.4 4.2
GGJT 0.2 4.2 1.4 —7.2 1.2 —27.3 2.3 —8.2 1.8 —21.8
TKGG 0.2 10. 3 1.5 —2.5 1.7 0.6 2.4 —2.8 2.3 1.8
MXDG 0.2 —11.4 1.1 —27.9 1.3 —25.7 2.5 —2.1 2.0 —12.8
QMKG 0.2 7.1 1.3 —13.5 1.7 —0.2 2.9 13.7 2.2 —5.3
BYGG 0.2 1.6 1.4 —9.2 1.7 —0.2 2.4 —3.7 1.8 —19.1
MDG 0.2 3.3 1.7 10. 6 1.8 5.0 2.7 6.5 2.2 —1.8
CKDM 0.2 1.5 1.7 2.5 2.3
2.2 , )
2.2.1 442 FHMERELRKETNR , ,
, s ,
. ,0—20 cm . , MXDG, GGJT

’ ° LZGG ’ 0—20 cm
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s CKDM , 607.4 mm,
s ¢ 2), 20—80 (p<<0.01), MXDG,
cm 387. 3 mm, ) 1
0—20 cm . ( ),  MDG : :
24. 3% ~42. 2%, 67.5 mm; 2 CKDM
0—20 em 31. 9% ~46. 9% , 118.0 mm,GGJT 84.3 mm; 3 CK-
MXDG  LZGG , DM  MDG ) 146. 8 144. 0
. 60 d .MXDG mm, ;o4 CK-
CKDM 11.9% 19.7%. DM  LZGG ) 155. 4 151. 1
80—120 cm, . mm, i05 GGJT
( ). MXDG , « b,
2.3
24r —-D—LZGG ——GGIT —4—TKGG —o—MXDG 2.3.1 FERRSABKXEHH 5 ,
« —a—QMKG +BGG ——MDG ——CKDM , TKGG LZGG
i . 16 439.6 15 713.1
E kg/hm” ; GGJT , 13 868.1 kg/hm*;
i TKGG  LZGG :
9.0% 4.2%, GGJT,MXDG BYGG
, 8.0%.,2.3%
)5 X Hud 3.2% . MXDG ,
2 0—20 em 36. 2%, TKGG (5.6%),
2.2.2 HIFFERAKF ST 5% .
4
/ // / ,'/ //’ // // ,/ // // / /’/
mm (mm-+d!) mm (mm-+d") mm (mm-+d") mm (mm-+d™") mm (mm-+d™") mm (mm-+d ')
LZGG 74.9 2.5 92.4 2.3 86.1 4.3 151.1 5.0 91.9 2.6 496, 3 3.2
GGJT 90.0 3.0 84,3 2.1 85.6 4.3 83.6 2.8 62.4 1.8 405, 8 2.6
TKGG 85.1 2.8 107.3 2.7 140. 9 7.1 141.1 4.7 99.0 2.8 573.4 3.7
MXDG 56. 2 1.9 100. 6 2.5 62.9 3.2 88.1 2.9 79.4 2.3 387.3 2.5
QMKG 78. 4 2.6 98.8 2.5 108. 4 5.4 108.5 3.6 101.7 2.9 495, 8 3.2
BYGG 81.6 2.7 90.7 2.3 117.5 5.9 109. 4 3.7 99.3 2.8 498. 4 3.2
MDG 22.5 0.8 116.7 2.9 144.0 7.2 118.5 4.0 116. 1 3.3 517.9 3.3
CKDM 71.6 2.4 118.0 3.0 146. 8 7.3 155.4 5.2 115.7 3.3 607. 4 3.9
2.3.2 BFKBHM s s
160 d’ b ’ ’
, 6, o TKGG, MDG, LZGG CKDM
6 . 8 250 5.6%,18.3% 14.7%
~12 000  /hm?, 21 487.7~26 722.9 13.6%.,7.3% 6.2%,
/hm?*, 1:2.57~1: 4,18, o ,
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5
/ / / / / /
mm mm (kg « hm *) % % (kg * m %)
LZGG 360.0 496. 3 15 713.1 4.2 18.3 2.11
GGJT 255.0 405. 8 13 868.1 —8.0 33.2 2.28
TKGG 510.0 573.4 16 439. 6 9.0 5.6 1.91
MXDG 210.0 387.3 14 721.0 —2.4 36. 2 2.53
QMKG 375.0 495. 8 15 163. 2 0.6 18.4 2.04
BYGG 375.0 498. 4 14 594.1 —3.2 17.9 1.95
MDG 450. 0 517.9 15 383.7 2.0 14.7 1.98
CKDM 450. 0 607. 4 15 079.9 0.0 0.0 1. 66
6
/ . N /C  «hm™?) / /
¢ +hm?% /C  «hm ) ( +hm?) ( «hm?)
LZGG 1333.1 9 300 32 211.9 750. 0 32 961.9 24 994. 8 1467.6 1:3.54
GGJT 2 418.9 9 300 28 429.7 712.2 29 141.9 22260.8 —1 266.4 1:3.13
TKGG 407.7 8 250 33 701.1 864. 2 34 565. 3 26 722.9 3195.7 1:4.18
MXDG 2 641.5 12 000 30 178.1 668. 1 30 846. 2 21487.7  —2039.5 1:2.57
QMKG  1339.2 8 475 31 084.5 794, 4 31 878.9 24 743.3 1216.1 1:3.76
BYGG 1307.6 8 250 29 917.9 779.6 30 697.5 23 755. 1 227.9 1:3.72
MDG 1074.5 8 250 31 536. 6 890. 4 32.427.0 2 5251.5 1724.3 1:3.93
CKDM 0 8 250 30 913.9 863. 4 31 777.3 23 527.2 0 1:3.85
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