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Effects of irrigation stage and amount on hybrid seed yield of maize
and water use of maize in Hexi Corridor of Gansu
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Abstract: A two-year field experiment with hybrid maize variety No.1 Jixiang was conducted to examine the effects
of irrigation amount and stage on seed yield and water use efficiency( WUE)at Liangzhou, Wuwei, Gansu, China. Re-
sults indicated that, with rainfall of 128.2 mm in 2012 and 98.1 mm in 2013 during growing season of maize, avarage
seed yield decreased by 41.6% as irrigantion amount reduced by 56.2% ranged from 480 mm to 210 mm, and seed
yield increased 14.05 kg*hm ™2 when 1 mm additional irrigation water was supplied. Compared with high irrigation treat-
ment of 480 mm, the yield decreased by 0.47% ~ 8.26% and 8.66% ~ 24.90% in moderate irrigation treatments of
360 mm and 330 mm. There were great differences in effects of irrigation applied at maternal silking and tasselling and
middle filling stages, and for yield reduced effects due to irrigation amount decrease were followed by three stages decrease
of irrigation at the same time > two stages alternating irrigation decrease > a stage decrease of irrigation. Seed yield re-
duction was 6.5% and 7.2% with 60 mm irrigation at silking stage in contrasting to taselling and middle grain filling
stages, and 11.2% and 8.5% with 30 mm irrigation at the same stage, respectively. No matter how the year, water use
efficiency (WUE) increased with the increase of irrigation amount and evaportranspiration (ET), and high WUE value

was obtained at moderate irrigation treatment but not at high irrigation treatment with high yield. Changes of WUE and I-
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WUE (irrigation water use efficiency ) values were same to seed yield changes, and the decreased amount of irrigation at

maternal silking stage resulted in WUE and IWUE reduction, but did not at tasselling and middle grain filling stages. It

concluded that considering of hybrid seed yield and water use changes, reduction of 25% ~ 30% in irrigation amount did

not decrease seed yield, and maternal silking stage of maize was most sensitive to irrigation, suggesting reasonable irriga-

tion would be at pre-silking and middle-late grain filling stages to achieving water-saving and yield-increasing.
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RIGT 2012 4F 4 H—2013 4E 10 A 72 H i Bk,
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N 4%, A5 s Beok, SRk 2 . 2013 4F
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mm A {5 7K 53 AR B, 330 ~ 360 mm A S K A3 4 PR
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mm A A K 5340 R (R 24 T S K AR BRI 43.8% ~
62.5% ) (3 1) ;KIS 3 AS7KF, KB 3 BE
At 22 IFIRESE P S I o BRRIEK K . i
WAt 15 MEH (R 2), EE 3R, /NXIE 17.5
m’o FEIETAE hm 235G 375 ke B 4% .15 kg iR
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Table 1 Irrigation amounts during growth periods
in maize seed production
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HEK AR TR HE T K /o SHNE

Irrigated Irrigation in

. Blocks

treatments growth periods

7K1 High 480 1
7K 43 Moderate 330 ~ 360 2.3.4.5.6.7.8,10.12

&K 53 Low 210 ~ 300 9.11.13.14.15

1.2 MEIIRRFE
1.2.1 23Ky EEEREMEHEGR 1 AELTE
TR DI A5 B 0 ~ 200 em + )2 +FE, 32
BA,20 em H— 2, BFEE&T, RAMTEN
FHE gk R, AKX S K E = (A E -
T E) /T E < 100%
1.2.2 #AKZ(ET,mm) ET="EFHHEK+ (L
AT S K —FE R LI K + A F IR R
1.2.3  K4A) A2 Ao K ZF (kgrhm ™2 mm ™ ")
KAy R A% WUE = Y/ET, BEKH IWUE =
AY/AL, Y AFERL =4 (kg hm™2) , AT R E K38 5
(mm) (FAXFF 210 mm e fIGHEKALFR) , AY MK 3%
ORI RS 7 i (kg hm™2) ¢
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Table 2

Irrigation schedule of field experiment

WEKFTEM-d) Trrigation schedule

/MK TR
Blocks Trrigation RN (04 - 20) KHIWLE (06 - 25) ARk 22.(07 - 20) TSR P11 (08 - 10)
After-sowing Tasselling stage Silking stage Middle filling stage
1 480 120 120 120 120
2 360 120 60 90 90
4 360 120 90 60 90
6 360 120 90 90 60
3 330 120 30 90 90
5 330 120 90 30 90
7 330 120 90 90 30
8 330 120 60 60 90
10 330 120 90 60 60
12 330 120 60 90 60
14 300 120 60 60 60
9 270 120 30 30 90
1 270 120 90 30 30
13 270 120 30 90 30
15 210 120 30 30 30
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N 93.5% , FE R R & 2012 K E L Aty
57,2013 4FIEAE ERE MR Y 8 A w4 W
38.3 mm, BEARAE L2 WA 13 5 5050 AR, 25O
TEBE AR AT 520 T 775, AHANIS IR A oy an ol
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1 68.8% ~75.0% 1) 453 7K fa A FIF- 1 s i i
0.47% ~ 24.9% ,2012 -9k ;" 2. 4% ~ 4.8%,2013
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127.5% ~94.1% . PRI, 38 B 9/ HE 7K 2 ] ASFEAIG
il g, IR FN T KA P B AR

9500

8500
7500

020124 8120134

a4l

33'0:. 300 27:0*
B 1 AkEX A EE ST R

#E 7K 4 Trrigation amount/mm
Fig.1

yield of maize in Hexi Corridor of Gansu

il 77 5/ (kg + hm™)
Seed yie
&~
wn
[
(=]

Effects of irrigation amount on hybrid seed
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Fig.2 Effects of irrigation amount of 60 mm and 30 mm once

on hybrid seed yield of maize in Hexi Corridor of Gansu
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Table 3  Effect of irrigation on hybrid cron seed yield and WUE in the year of 2012—2013

Bk 2012 4F Year in 2012 2013 4F Year in 2013 BE K Ab B
Trrigation FE/K i ET 7 Yield IKIPEEF WUE FEK B ET FeiE Yield IKIPEEE WUE Irrigated
/mm /mm /(kg*hm=2)  /(kg'hm™2+mm™!) /mm /(kg*hm~2) /(kg*hm~2+mm~") treatments
480 633.8 9237.0 14.58 632.3 7045.5 11.14 17K 43 High
360 499.4 9468.0 18.96 482.3 6609.0 13.70
360 491.1 8814.0 17.95 513.3 6225.0 12.13
360 483.6 9331.5 19.30 498.3 6874.5 13.80
330 461.1 9423.0 20.44 492.3 5562.0 11.30
330 460.2 8221.5 17.87 435.2 5083.5 11.68 q;/[ﬁeit]j
330 465.2 9270.0 19.93 480.3 5268.0 10.97
330 486.3 8137.5 16.73 465.3 4890.0 10.51
330 486.2 8922.0 18.35 431.3 5586.0 12.95
330 474.6 8331.0 17.55 444 .2 5484.0 12.35
300 443.9 8413.5 18.96 405.2 3619.5 8.93
270 425.3 8062.5 18.96 396.2 2698.5 6.81
270 426.8 7923.0 18.57 382.2 3067.5 8.03 {EELZJ;?}
270 411.6 8334.0 20.25 402.2 3484.5 8.66
210 354.6 7624.5 21.50 330.2 1876.5 5.68
ANFEAy 22 | s ALh BEREARN H #H [A]
~ 9500 O 45 X #E 7K60mm Each 60 mm irrigation Wil ﬁzﬁjZIj%X—JE&}Eﬁﬂ(iﬁﬁxﬁ’{ﬂ*ﬁm
g 273288 [ 4 Y 7K30mm Each 30 mm irrigation ﬁ}iﬂ@;ﬁzﬁ%%%ﬁﬂk ,2013 ﬁgﬁp%ﬁﬁ%ﬁ%,ﬂiﬂ:
"o :
L 2002 4 3 EL 5K it 5 (A Bt 2 67 8
0 = —. it
e % (275.5% ) W25 T 2012 4 (21. 1% ) . 7647 013
M 2500 =X I ) S e EL 7R SSE=R
;o K SRS AR 101 B

0 . L )
R WU 1+ 22 301 22 JY14-396 2 e 00 DKl A 1149 35 v g
Tasselling+Silking  Silking+Filling  Tasselling+Filling

5 U K I 3Y) Two irrigation stages

B3 #RZEEK 60 mm F0 30 mm X3 HHiHE
EREZHFF = ERZIT
Fig.3  Effects of two stages alternating stress of 60 mm and

30 mm once on seed yield of maize in Hexi Corridor Gansu

2.2 TR ERIK S T A X EEBE A A R

2.2.1 wWEFEARET FEBE RV SRE X £ oK
Pl A R B 1 3 KR, AR b B K FEK &=
Wi TR S T 8 25 R v (R = 0.937 ~ 0.966) o
TG A% Ab BESE- YR A AR K A K 43
Wi 75% ~ 60% 15% ~ 36% , TIEFEKAL S 2% ~
13% . WP, #87K 5 MK 73 AL B 342.5 mm
R E KB 633.0 mm, #2755 91.9% , P2 B
4750.5 kg - hm ™23 fin ] 8 141.3 kg hm™ 2, &5
T1. 4% , B 58 35004 I B /N FE 2K 15 T i g

SEM ALK AF A B 2[RI FE K S AN, B AT U
[FIFE A FE K SR R I K M R0

2.2.2 RyAREE(WUE) T L H PG
PV IX, 93 WE K 5 il Fp oKk WUE 7B 4k 5 7= AR
TOIR A ASEA —E . 2012 4EF1 2013 4E P43, bl
HHEK R FE KR B> WUE 3P %, 58
K S A B 7 A B R, WUE (12.86 kg hm™?
mm ™) HRJE e K, BB WUE (15.08,15.95 kg -
hm =2+ mm ™) HEFERE K 330,360 mm i H 2K 43 kb
PH(FEIK 451.7.494.6 mm) . Bl FEK G, 77
FEAI%, 1H WUE A — 7 SRR, 550 KA mT LA
PAFE I WUE o 2012 AFARJ#E /K S AL BE (210 mm)
WUE #5755 (21.50 kg hm =2+ mm™"), &5 3 /K & 4b B
(480 mm) WUE #¢ff (14.58 kg*hm~2+mm~") ;2013 4
FR&EE 7K B (360 mm) WUE %15 (13. 80 kg hm™2 -
mm ™) RHEK B (210 mm) E1 AR (5. 68 kg hm ™2
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Fig.4 Relationship between maize seed yield
and ET in the Hexi Gansu
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WA T3 RO D 219 R, T b S K
D XIRERIETCRE A o FE AKX R AR MR Y 5
M) = 2 RN AR Yl AR S 2, 7K M 360 mm
VR IE ) 330,300 mm B, BEK T 14.6 em T R E]
13.7.12.5 cm, AN H 4.2 em J#/0 5] 4.0.3.9
emo 3A0, I HE KA AR AR R AL o B A e
5K 480 mm A H, /K 270,210 mm B = B RE
1% 12.8.7.2 em, Frl e KWW sl /0 7K e Ao
T TR A L, BE K 360 mm s R WA 11 1A Rl A
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Table 4  Effects of irrigation on agronomic traits of maternal maize

7K /mm R /em AL/ em FEAL/em (iR %4 TORLEL

Trrigation Ear length Ear diameter Ear height Kernel seeds per row Ear seeds
480 13.9 4.1 58.0 20.7 311.1
360 14.6 4.2 51.6 21.6 329.0
360 14.7 4.2 55.7 21.6 323.5
360 14.5 4.2 56.0 21.1 306.6
330 13.6 4.1 50.4 20.2 307.1
330 13.9 4.0 55.8 19.5 299.9
330 13.5 3.9 58.4 20.3 306.3
330 13.7 4.0 56.1 19.5 306.2
330 14.1 3.9 55.7 20.5 34.7
330 13.7 4.0 56.1 19.3 34.7
300 12.5 3.8 50.0 18.3 297.8
270 11.9 3.9 50.2 15.1 260.0
270 13.1 3.8 52.8 18.9 296.2
270 12.3 3.9 49.2 15.9 274.8
210 11.9 3.9 45.2 16.3 277.0
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