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Effects of Layered Fertilization on Yield and Water Use Efficiency of
Winter Wheat Under Different Irrigation Conditions
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GONG Yu, ZHANG Jiangwei, DUAN Weiwei

(College of Agronomy, Heibei Agricultural University, State Key Laboratory of North China Crop
Improvement and Regulation, Hebei Key Laboratory of Crop Growth Regulation, Baoding s Hebei 071001)
Abstract: In order to clarify the effect of layered fertilization on winter wheat yield, water consumption char-
acteristics and water use efficiency under different irrigation conditions, and provide a theoretical basis for
high-yield and high efficiency of wheat production practices in Huanghuaihai region, the split plot experiment
with two factors of water and fertilizer was adopted combined with the local winter wheat irrigation system.
In the experiment, water was taken as the main area, and the fertilization method was taken as the sub-area.
Three irrigation treatments were set up, including no irrigation in spring (W,), irrigation in spring jointing
period (W), and spring jointing period irrigation + flowering stage irrigation (W, ), the irrigation amount
was 90mm/time. Two fertilization treatments were conventional fertilization treatment (F,) and layered fer-
tilization treatment (F;). The characteristics of winter wheat yield, water consumption and the water use ef-
ficiency under different irrigation and fertilization modes were analyzed. The results showed that compared
with F|treatment, soil water consumption, water consumption intensity of winter wheat jointing to anthesis
stage and farmland water consumption of 40— 120 cm soil layer in F, treatment increased significantly, and
farmland water consumption in W,F, treatment was the highest. Compared with conventional fertilization,
the water use efficiency of winter wheat in layered fertilization treatment increased by 14.2% ~ 3.0%, the
water use efficiency of W, F, treatment was the highest. Under the three irrigation conditions, compared with

conventional fertilization, the number of ears per unit area, of winter wheat was significantly increased in the
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layered fertilization treatment, and the yield increased by 19.8% ~ 6.4%, of which W,F, treatment had the

highest yield. Therefore, it was recommended that in areas with sufficient water, the management method of

irrigation at spring jointing period and flowering stage combined with layered application of base fertilizer

should be adopt, while in water shortage areas, the management method of spring irrigation at jointing stage

combined with layered application of base fertilizer should be adopt.

Keywords: layered fertilization; irrigation; winter wheat; yield; water consumption characteristic; water use

efficiency
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W, =>W, (p<C0.05) 2 4F HORFRL™ B de i P AL B2
YN W, F, 4b B, 43514 8 134.4,9 210.1 kg/hm?,
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CA/mm  CP/%  CD/mm CA/mm CP/% CD/mm CA/mm  CP/%  CD/mm
F 105.5a 31.5a 0.6a 125.5a 37.7a 5.0a 102.5a 30.8a 2.8a
Yoo B loama 302 0.6a 133.9a  38.7a 5.4a 1074 3Lla 2.9a
2018—2019 F, 111.9a 28.8a 0.6a 128.4b 33.9a 5.1a 140.3a 37.2a 3.8a
Wi F, 111.0a 27.7a 0.6a 136.9a 34.7a 5.5a 147.1a 37.3a 4.0a
F 111.9a 24.1a 0.6a 128.4b 28.1a 5.1a 218.6a 47.9a 5.9a
W F, 111.0a 23.4a 0.6a 136.9a 28.9a 5.0a 226.2a 47.7a 6.1a
F, 151.9a 47.0a 0.9a 78.8b 24.4b 2.6b 92.7a 28.6a 3.7a
Wo F, 152.3a 44.8b 0.8a 93.1a 27.4a 3.1a 94.3a 27.8a 3.8a
2019—2020 W, F 139.2a 36.7a 0.8a 138.4b 36.8b 4.6b 99.7a 26.5a 4.0a
F, 143.6a 36.5a 0.8a 150.1a 38.3a 5.0a 98.9a 25.3a 4.0a
F, 145.2a 33.1a 0.8a 135.9b 30.9b 4.5b 157.9a 36.0a 6.3a
W F, 141.9a 31.3a 0.8a 151.0a 33.3a 5.0a 160.6a 35.4a 6.4a
11 :CA CP Rl CD 435 A #E /K B FEKBE R BOR HAEK B CA B4 B W BAE K CP =% L B B Bidb Ak &/ B AE K B CD =% EF hr B
Fek /A H BB
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Wk mm ST Fe K ‘ K B —
KB /mm B /mm EHAH/ % B/ mm HA /% B /mm HA /%
F, 333.4a 112.6 33.8a 90 27.0a 130.8b 39.2b
W F, 346.0a 112.6 32.5a 90 25.7a 143.4a 42.2a
2018—2019 F, 380.7a 112.6 29.6a 180 47.2a 89.1b 23.3b
Wi F, 395.0a 112.6 28.5a 180 45.6a 102.4a 25.9a
F 459.0a 112.6 24.5a 270 58.8a 76.4b 16.6b
W F, 474.0a 112.6 23.8a 270 57.0a 91.4a 19.2a
W, Fy 323.4b 133.7 41.3a 90 27.8a 99.7b 30.8b
F, 339.7a 133.7 39.4b 90 26.5b 116.0a 34.2a
2019—2020 W, F, 377.3a 133.7 35.6a 180 47.9a 63.6b 16.9b
F, 392.5a 133.7 34.1a 180 45.9a 78.8a 20.1a
F, 439.0a 133.7 30.5a 270 61.6a 35.3b 8.0b
W F, 453.6a 133.7 29.5a 270 59.5a 49.9a 11.0a
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K 3 I A% S B4R VR W T R B K BT R AR
8 TR) £ 0 g ks S B T A A A R P A B B A 1
fERR, WK 5 Al AL F, AP 3 R K 44 T K
S RRRCREIE T FL 2 SRR W oW, F W, 3 B 444
TFEK A R FARCR Y 2B LG T B A, Hop
BEHEH R W F, 43514 19.3,21.3 kg/ (hm® » mm),
3FHEK S F T, 2018—2019 4F F, 4b By 7K 43 F

BORAE W, W, FLW, & FEF, ahlmmit 11.2%,
4.5%,3.0%  F¥m il 6.2% 16 W, Fl W, 58 F 2
Sk B K F, 20192020 4F 43 il il 14.2%
4.6%.5.0% P 7.9% FE W, & T AT B
BOR. 2AEENLE, E W, MW, AT R HE KRS
WRERT F, AR, 2018—2019 4EBE7E 2 ME Kk &
TR 285K 17.0% F1 17.0% . 2019—2020 4 B 43 5
fik 15.6 %6 F1 20.6 %6 , #4351 @ /K-

K5 ARLETENZKSFAKE
2018—2019 4F 2019—2020 4F
HE K Jif AL Ko R/ KA 3/ Ko IR/ KR/
(kg * hm % * mm ') (kg * hm % * mm ') (kg * hm % * mm ') (kg * hm % * mm ')

F, 16.6b 16.4b
W,

F. 18.4a 18.7a

F, 18.5b 16.8a 20.3a 26.5a
Wi F, 19.3a 13.9b 21.3a 22.3b

F, 16.7a 11.8a 19.3a 17.7a
W F, 17.2a 9.8b 20.3a 16.0b
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22 it JIES A it S AT LA 4R R A /N E TR 2 I K A
FHBE 7. T Al 04 J R 2 20 2 B RO 14 I T - 3R 2 1 55
SO AL AT TR RN R EIRE KR T KR
IR FEAS 8] LSO i 7 —E N & A
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KA TE K R RCR I AZ DY AR,
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