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Effects of soil water regulation in growing period on spring wheat
growth and water use in Hexi areas under drip irrigation

ZHANG Yu-xin'"?, ZHANG Fu-cang'*, ZOU Hai-yang'-?, CHEN Dong-feng'*?
(1. Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education ,
Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Institute of Water-saving Agriculture in Arid Areas of China, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: In order to explore the drip irrigation mode to improve the growth and yield of spring wheat in Arid Ar-
eas, field plot experiments were carried out with the spring wheat species of Yongliang 4. Five lower soil water limits (i.
e. W1(55% .60% .55% .50% ), W2(60% .65% .60% .55% ), W3(65% .70% .65% .60% ), W4(70% .75% .
70% .65% ) and sufficient irrigation (CK) (75% .80% .75% .70% )) were applied at different growing stages (emer-
gence ~ tillering, jointing ~ booting, heading ~ anthesis, filling ~ maturity) to study the effects of soil water regulation on
spring wheat growth, yield and water use efficiency in Hexi areas. The results showed that at the same fertilizer level, the
increase in lower soil water limits increased the plant height and LAI of spring wheat. Compared with the W4 treatments,
the plant height and LAI of the sufficient irrigation treatment (CK) increased by 2.19% and 7.93% . However, com-
pared with sufficient irrigation treatment (CK), total dry matter accumulation and its distribution amount to grain of W4
treatment had significantly increased respectively by 5.63% and 17.14% . With the increase in lower soil water limits,
the field and water use efficiency( WUE)in all treatments increased first and then decreased. Compared with W3 treat-
ments, the water use efficiency( WUE) of W4 treatment was reduced by 2.82% . However, the treatment W4 showed the
highest field, which was increased by 7.53% and 4.07% , compared with that of the W3 and CK treatments. In sum-
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mary, the appropriate soil water regulation at growing stages is beneficial to the growth and high yield of spring wheat.

Comprehensively considering the water saving and high field, the treatment W4 is selected as the optimal water treatment

under the present experimental conditions.

Keywords: drip irrigation; spring wheat; soil water; yield; water use efficiency
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F 1 FEEEEER T kS FRRAIE (H K 1 % )

Table 1  Lower limit of soil moisture at different growth

stages for various treatments( % of field capacity)

B~ BE B~ AR ThEE - OTAE BESR ~ Bk

b
i Emergence ~ Jointing ~ Heading ~ Filling ~
Treatment S . . .
tillering booting anthesis maturity
W1 55 60 55 50
w2 60 65 60 55
w3 65 70 65 60
w4 70 75 70 65
CK 75 80 75 70

AL 3 EE I 15 N/NX, AN TR
50 m*(5 mx 10 m) . BHAF/NERFIKR 4 5,
15 cm ZEAFHEREFR, 147 4 47,56 2 ~ 3 AT Al TR IE
HF AT SR A ] 45 Ak P I o 2 7 ] — 7K
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hm~2,
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Fig.1 Effects of water regulation on plant height of

spring wheat at different stages
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Fig.2 Effects of soil water regulation on LAI of

spring wheat at different stages
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Fig.3 Effects of soil water regulation on dry matter

amount of spring wheat at different stages
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KA HH W1, W2, W3, CK 5 44.71% .30.85% .
15.49% 17.14% . H1HAT DU Y, 387K 23 A3
AR TH/NEZF 0 E TR, ST AU E 5
AETHT YRR R A CE S 5 00 R AR Y

T3 e R B R A Y R T R 2 R
X AT KR T v AN T [R) A ) 1) R RIS 0 P, 2
L2 X0 /INAE 1A 7 7 R S

®2 THKSEENENER AT YRS B

Table 2 Effects of soil water regulation on dry matter distribution at mature stage of spring wheat

SEFF 4 NHBY 4 0

A + FioE kAL

fb g Stem + sheath + leaf Spike axis + glume Grain BT
Tres i - - - Total dry matter
reatmens Hckt . ik . $lt .0 amount/g
Amount/g Ratio/ % Amount/g Ratio/ % Amount/g Ratio/ %

W1 1.04d 31.04ab 0.6lc 18.21ab 1.70c 50.75ab 3.35e

w2 1.20c 32.6la 0.60c 16.30b 1.88c 51.09ab 3.68d

w3 1.31b 31.57ab 0.71b 17.11b 2.13b 51.33ab 4.15¢

W4 1.38ab 29.42b 0.85a 18.12ab 2.46a 52.45a 4.69h

CK 1.46a 32.88a 0.88a 19.82a 2.10b 47.73b 4.44a

T [ — S AR 5 B R 22 53 B # (P <0.05), R,

Note: Values within the same column with different letters are significantly different( P < 0.05) . The same below.

Hi e 3 AT, £ A0 8 R4 B AR R 96 T4
Jih s R DTRREE I R W1 > W2 > W3 > W4 >
CK, HeHr CK 7351 1 W1 38/ 56.98% .66.49% , W4
rANEE W1 I8N 22.60% \39.77% ; FFAE G 23 T4
JFR SR i I A VR K R 1) 02 G R, FE 0 E
(CK) &b ¥ R, W1, W2, W3, W4 435l b CK 3/

51.71% \44.46% \31.48%F12.10% , W4 5 CK JC .
kS, UL EAREW, 5 W1 R, 700 T3
(CK) A FH B A5 ) i 08 365 % i 5 O 465 I8 19 [
A iR A 3 i, W4 DU BE AT B T 4 A TS AR
Je R TP RERE A -FE 53 T, 328 10 A ) e 7= ek ) 4

o

£33 IS EENBNEERBFELRE T REFREEZENFLETURRRENZIE

Table 3 Effects of soil water regulation on translocation amount of vegetative organs to grains and

accumulation amount after anthesis in spring wheat

R BT R B E A RT3 TR T THEE TR it
b5 T TR E % XEFPRLI iR TR XEFPRLI) Tk
Treatment DMTA DMTR CDMTATG DMAAA CDMAAATG
/(kg+hm™?2) /% /% /(kg+hm™2) /%
W1 3449a 45.30a 50.46a 3382¢ 49.54d
w2 3649a 43.13b 48.51a 3890c 51.49d
w3 3756a 41.69b 43.97b 4799b 56.03c
w4 2994b 35.06¢ 30.39¢ 6857a 69.61b
CK 1417¢ 19.49d 16.91d 7004a 83.09a

7 Note: DMTA—dry matter translocation amount; DMTR—dry matter translocation ratio; CDMTAATG—contribution of dry matter translocation amount to

grains; DMAAA—dry matter accumulation amount after anthesis; CDMAAATG—contribution of dry matter accumulation amount after anthesis to grains.
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>W2> W1, Hrfr, Wa = 5ik%5] 7 476.04 kg*hm ™2,
Syl W1, W2 W3, CK {2 31 73.86% .40.58% .
7.53%F1 4.07% , W3 55043 HEME (CK) & A 8 &P

#25(P>0.05). HULATA, b KRR, &
AN RERL P LAY O (HK I3 2 4 S UM E
PR 1 B 3K A 15 B ot E AKOR I /N2 1 T K
By, RF K R BT, ANFE K 4y I
FE A i 25 VHE /K R P B IR K, o WL K Ay
FI AR IR, AN 13.33 kg-mm ™"+ hm =2, X 2 1
FHEAREL ARG, W] T /N2 I A B AR A R R N
FWK R FHBCE . W3 19K R SR s, M
17.36 kg*mm ™" ~hm~2, 435 Fb W4 78538k (CK) 3



176 T2 X AR AT

o535 &

Jn2.90% M 12.44% , W3 5 W4 %A B EEER(P
>0.05) . Z5 b Frid n] A, RfE K & B, /N2
SV &I ESSER NN S RN R A &
B R /N R AT B K 23 VR 6 LA K B
IR 1E

=]
<

"-J"",‘ﬁ:Yiegd a m/Kﬁﬁ‘/FU%g&ﬁﬁ%ﬁWUE ]
a

f=) W

1
w

7K 53 F) H %0 % WUE/(kg * hm™ » mm™)

Wl W2 W3 W4 CK WI W2 W3 W4 CK
4t ¥ Treatments

4 THKSIEEXHNEFEMKS T ARERNFE

Fig.4 Effects of soil water regulation on yield and
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water use efficiency of spring wheat
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