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Effects of irrigation amount on maize yield and water use efficiency under
full mulching with ridge seeding and furrow irrigating

ZENG Ai-guo
( Wawei Agro-technical Extension Center, Wuwei, Gansu 733000, China)

Abstract: Field experiments were employed to find the effects of different irrigation amount on maize yield and water
use efficiency under full mulching with ridge seeding and furrow irrigating in Shiyang river basins. It turned out the yield
did not increase with the increase of irrigation amount from 4 500 m®*hm~? to 4 725 m**hm~? and 4 950 m’+hm~2.

However, without decrease in water use efficiency, when the irrigation amount increased to 5 175 m®+hm ™2

, the yield
increased by 11.46% , 8.39% and 8.54% in the treatments of Iigy, 195 and ;g respectively. The increase was mainly
attributed to the average increase in spike length by 4.88% , grain number by 3.27% and 100-grain mass by 4.31% .
The soil water content was significantly higher in )5 treatment in the other three treatments at water demand peak by corn
(from 16 July to 3 August), while there was no significant difference in the treatments at filling stage. Compared with the
seeding stage, the decreased layers of soil water content were mainly located at 20 ~ 80 c¢m soil layers at harvest, and soil
water storage decreased by an average of 6.72 mm. There was no significant differences of the soil water storage among
treatments at 0 ~ 110 ¢m soil layers. It was concluded that 5 175 m®+hm~? was the appropriate irrigation amount for
maize under full mulching with ridge seeding and furrow irrigating in Shiyang river basins, but at the late filling stage it

was desirable to reduce the irrigation amount appropriately.

Keywords: maize; irrigation amount; yield; water use efficiency
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Jel7=90 R, A S A 7 A S A I R 4
ZENEIREAAT T U3 B AR HE K A F9E (1) A

[ KA T TR b 338 5 Kk R S AR AR i i 5 (2)
ANFIFEACR R TR A BB R AR5 (3) AT
THE 7K K 4 SR a3 M TSR 52, USSR
DXl P e R 1 /K B BRARAR A AR AR SR B K
Pio

LB ik

R R
TR 7 T R T N DX SR BT AT i
K 1506 m, 4ES IR 7.8°C, LRI 155 d, AR AR
158 mm, ZE& & 2 020 mm, 4F 5 H BB AL 2 945 h,
=0CHR 3 513.4°C, = 10°C TR K 2 985.4C,
IR S R B A, )RR, By g
+EFE LT, CREATZE SR K . BT
FEAE 2010 4FFEHEAT, A B IR R & 70.9 mm, T3
pHE 8.2, A HLT 18.8 g+ kg ', Bl 73.4 mg-
kg™ ' H R 29.5 mg-kg !, ST 164.9 mg-kg !,
FH (A FF7K & 23.2% , BIEZR T 1.57 grem ™7,
1.2 REIT

IRIG LB 4 AN KAL B, BLAARTE K B L% 1,45
ANDHE K R ™ i, s ROk R oy R
25 RSB IEFR S, 229 60 cm, 14 5T 40
em, VAR 18 em, TR T8 120 om H RS 55 2870, BF 2845
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hm ™2, RET 4 A 23 0 ARG RER, TidZ
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FEAR 3 R W 35 A 38 IR AR i IR 3R 300 kg -
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1.1

"1 KHRBHE

Table 1 The irrigation amount program of water treatment

SRR HEIKEH Trrigation amount/ (m® +hm~2) {‘%{EEE"Q
Treatments A P FIEIL T HhfEnt: 22 1 A Irrigation amount
Wintering stage Jointing stage Trumped stage Silking stage Filling stage /(o hm™?)
Ligo 1800 900 600 600 600 4500
Tios 1800 900 675 675 675 4725
Lo 1800 900 750 750 750 4950
Lps 1800 900 825 825 825 5175

1.3 HRRESNE

T ERE A AN DB IR AR R KR
IKJE AR e FH - 500 R A 0 ~ 110 em 51 17 £ 3
R, FHTR]BORE I 45/ DX 2 S RFE L, Heh 0~ 30
em HEE 10 em —J)2,30 ~ 50 ecm A — /2,50 ~ 110 cm

30 em H—JZ, 2 AHE R — LR LR IR AR
A=A HTRE AR SR ATBE T 3Kk

REARFE A« TR WOIR I 25/ X e 83— By
RELRR A, 0 000 5 A g R v R TR TR (B
KR ERLE, 2/ RT
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1.4 HEABESHITSH

1) I KE (mm) = px h x 0 x 10, X1, p
R R E (g em™), b N EIZREE (em), w
N ORI (%)

2) KA RIS (kgsmm ™'~ hm™?) = Y,/ Eia,
Horp, v, B AR AR RL iE (kg-hm™2) , Eta K
A B IAEZK & (mm) .

B s Ge i 40 A A0 i 7 R FH Microsoft Excel
2007 Jx DPS 7.05 %t

2SR5

2.1 AREKELENERTIESKETHHE
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Fig.1 Effects of different amount treatments on soil water content in

0~ 110 cm soil layers before seeding and at harvest of maize

2.2 AEEKELEN HEESKRFPTTHHEN
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AL FE) 22 AN B E (P >0.05), AT WAS[R)HE K BB
FEXT B HOK A 52 AE 8 H 26 H £ KB G
BRSSP A FOR TS P s B B Je — U K
EREPEREK B BAR Y L L PREEME, 7 H 16 HFI 8
H 3 HARH KA LA Iy hhBEA i, ot =43
KALHRIAK R ARE(P>0.05),7 A 30 H .8
H26 HF19 A 3 HELHE K EFABE (P>
0.05), RUIFE F KT KB 7 H 16 HE 8 H 3
H | Typs A FRXT 387K 43 (1) 52 i) (8 38 K F Hofth = 4~ 4k
B A (FoR = =K B B K i e s 1 s Ak

HHHEBE
2.3 AREEKELEITEXRSHHREZHEIN
KR A R 2R R (LR 2) , A R K
AR FENT T KA e RS o %) 52 M A S 5 (EL S e
IKIESG Lo 1 Lps REBEAH XS T 1199 F1 1o 20 3 FOK 1)
B WE S, 34380 6.27% . REFTK
Ligo Lios Il Tps Ab 27 [B] 25 5 A8 I 25, (H B 25 5 T Loy
AEFR SR 0.23 emo BEE K AIIE N, FoK
AR A FE T IR W 1N, (H s AL AR XS T
Hofts =S AbHEA A B 3 n 4, RO BORT R
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Fig.2  Soil water content variation in 0 ~ 110 c¢m soil layers under different amount treatments
*2 AEEKEREEXRFEHHER
Table 2 Yield components of corn treated with different amount
fhs M AL 5 IS TR FHRLEL HoRLE
Treatments Plant length Ear height Spike length Bald tip Grain number 100-grain
reatments /em /em /em length/cm /A mass/g
Liso 249 .8a 134.7a 16.7b 0.90a 493 .4ab 34.6b
Tyos 253.2a 132.4ab 16.8b 0.90a 489.5b 34.9h
Lo 254 .9a 135.3a 17.7a 0.65b 504 .2ab 34.9h
Ls 252.7a 135.8a 17.9a 0.85a 511.9ab 36.3ab

0 RS B A RN TR LSD BIRTE P<0.05 K F2E R B3, R,

Note: Different small letters following values in the same column show significant difference at P <0.05 level, and it is the same in following tables.

2.4 FEEKELEXNEXRFTERKSFIBARE
sEA

K7 5 KoK 43 R R (W3R 3) K, s
A3 KK KL i f L A ) 13 568.47 kg hm ™2,
FEXT T Ligo b B 5 48 77 11.46% , FIXT T Ligs Fl Ly
WA W I s, o3 I 7 8.39% 1 8.53% . 5
P 4 SRS [A] Tigo b B /K 20 FI) FH 0K B i, 35 3]
33.92 kg  mm™" - hm ™%, AHXTF 1o 4b B G 25 4R

10.9% , FAX}F T,o5FM Izzsﬁﬂ’dlﬁiﬁﬂié?} L3 ) 4
Jn3.24%F15.60% (H2E R A2, RIWAIKLE S
AR HEK BN 4 500 m® - hm =24 i %) 4 7254950 m’
“hm ™2, PRI BCA BE A T K RN g, (2
PR E YRS M E] 5 175 m® - hm =20, 7K F1) 3R
WA W R BEARIAEBL T, 7 A XS T Tigo s Lios I Ioyo
ALFRAH BN 11.5% .8.39% F1 8.54%

®3 AEEKRLETER=EMAKSFIARE

Table 3 Yield and water use efficiency of maize under different amount treatments

FEE FEH 0~ 110 em + 2K AR 0 ~ 110 em /27K & ilikies
pOBL] . i : .
Troatment Yield 0~ 110 em soil water storage 0~ 110 cm soil water Water use efficiency
reatments /(kg*hm~2) before seeding/mm storage at harvest/mm /(kg*mm~'+hm~2)
Tigo 12173.15b 316.22 297.33 33.92a
Tios 12518.69ab 311.71 293.15 32.81ab
Lo 12501.53ab 319.74 291.63 30.22b
Ios 13568.47a 304.73 288.64 32.03ab

3 i
RE K B A BT T Sk 7k A 3Bk 43 B B4
LKA AR AR K R Bk A R R
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3.1

T IR N T, SR AT RS T R AL, AN
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FAR L A A [ W K b 3 KA i1
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