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Effects of cover crop and N fertilization on soil moisture

and crop yield in a dryland winter wheat field

ZHANG Qi, WANG Jun
( College of Urban and Environmental Science, Northwest University, Xi’ an, Shaanxi 710127, China)

Abstract: A field experiment was carried out to study the effects of cover cropping and N fertilization on soil

water and crop yield of dryland winter wheat. Five treatments including cover crops ( ryegrass, Changwu cowpea,

ryegrass mixed with Changwu cowpea, and fallow) and N fertilization (0, 60, 120 kg - hm™) were included in a

randomized complete experimental design. Compared with the fallow plot, multiple cropping of cowpea and ryegrass

significantly impacted the precipitation storage efficiency decreased by 9.2% and 7.7%, respectively, soil water

content before planting wheat decreased by 19 mm and 15 mm respectively, that resulted in significant decrease in

wheat yield. However, ryegrass did not significantly affect the precipitation storage and water content. Application of

N fertilizer before planting increased wheat production and also cover crop’ s biomass but decreased soil water and

precipitation storage efficiency. It is concluded that ryegrass can be used as a cover crop to increase soil coverage

and fertility for the monoculture system of winter wheat in the dryland areas.
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FH [1) S22 6 7 vh [ R 2 e 4 B v I kol AR
AR uE (107°44'E,35°12'N) #-47. iZuh b 25 +
e R R BB T AL R, MBS 1200 m, &
R o R TR 7 s N T ) A W 7 A SR
F¥7K 580 mm, H FEAEHTE 7-9 T, FPrAB b K,
SEHTRE 9.1°C , JEFEM 171 d 45 H FRAT4L 2 230 h,
MBI RAER X, FERIEY W NE FE
K 0 R] Y A R LT 1
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R T 2014 4F 9 H 356 R HIEIREY A A
XA R AL BRREHL X 35 3, SRR 46 K 2
T(S) BER(R) M T 5 RERIRRE(SR) FELHD
RIF (NC) PO~ A 2R JBAUAE 4 /N2 FE Fh it A,
f4E 0 (NO) .60 kg - hm™ (N1) il 120 kg - hm™
(N2) =4 KF, HphKRANEHE K 82.5 kg -
hm™  BEERE N 21.4 kg - hm™, ~H RGN #%
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S ET /N A B K 2510
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Fig.1 Distribution of daily precipitation from 2014 to 2016
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?ﬁuﬁl(f)<005) , jﬁlﬂ’f@%*ﬂﬁﬂe I‘E—'J ‘752%5@1@1’5?@ AN [ 3 A 4k ¥ Cover crop
(1), SHHIRRA L, KR S8 R ENO ENI ON2

3% PSE 343 BB/ T 9.29% i 7.7% , 3% i -+ 30K T ®
SEAM I T 19 mm 1S mm, THAARIBERLLI L2 s
XKD MK AR W, SRR =2 |
FH, AP 60 kg - hm™2F1 120 kg - hm 2[5k i
WAPACE TR S BT 27900 5%, BURFER 28 1oof
RN 55 A/ 22 IR MK 4 A R B 1
R AT HUIE K N fertilization
22 EREWMEYE @S SR @SR
1P 2 W] UL, SRR AL AR SE R AR ) VR RIS 5 3 % AR T 1 LA LR A 2 g
AYEEAREZN (P<0.05), TER —HKNEY L2 (P<0.05) , AN [/ 5 B 367 [l — it 28T B
AbFEH NT N2 8 NO SE R AR 9 4 iy i 1 4R WP 9253 4% (P<0.05)

Note: The different capital letters indicate significant

= (P<0.05) , 7 S Wb HE P 3 T 39.6% 1 47.4% , 1F
R ALFEF L T 7.9% F1 88.1% , 7 SR AbF 4275

differences ( P < 0.05) in the biomass of the cover crops at

different nitrogen levels, and the different lowercase letters indi-

T 29.9%H1 34.5% ; 7% 7] — s K F 1, S Fil SR HiL cate significant differences( P<0.03) in the biomass of the same
RAVEY A= B T R(P<0.05) , 78 NO Ab 3 nitrogen application.

PEE T 460% I 370% , #£ N1 4b # il 5909% Al B2 REEREY(A)F

440% , £ N2 ZbFH 3k 360% F1 260% . RALAE (B) FREMEME

23 RINEEBRKASF A Fig.2 Effect of cover crop (A) and N fertilization (B)

on cover crop biomass
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Table 1  Effects of cover crop and N fertilization on soil waler and precipilation storage elliciency

. NI - N £ 2 S AN
R AU/ (kg + hm™2) KO/ TR IR AE A SRR % o é\%mm
= Nitrogen level . . Rainfall storage efficiency . . .
Cover crop Soil moisture content . . Soil moisture content after
. ) during fallow period L
before sowing wheat wheat harvest
XTI Fallow control (NC) 381a 27.4a 302a
£ 5 Changwu cowpea(S) 362b 18.2b 323a
B Ryegrass(R) 378a 26.6a 289a
4% Mix(SR) 366b 19.7b 302a
0 372a 25.9a 32la
60 370a 22.1b 298a
120 368a 20.9¢ 293a
.M Significance
HIR/EY Cove crop( CC) % % ® % % NS
FAEIKF Nitrogen level (N) NS * NS
AP A N
R VR RUIEKF NS NS NS

CCxN

TE: o, w0 Fllx x o« 3 JI5RTE 0.05,0.01 F110.001 KF FREMDC, ARVNETHRE a,b, e LA FIE S AF T A ) 2 R Rk b 22 6] 1k
B W FEME2F (P<0.05), NS FREREMZER, TR,

Note: #* , % #  and #* * * mean the significance at P<0.05,0.01, and 0.001 levels, respectively. Different lowercase letters a, b, c following numbers
showed significant difference between different cover cropping treatments under different nitrogen levels( P<0.05). NS means not significant. The same below.
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S MTE R e, 22w G A K S T A T
TR T, A TE AR IR R, 3 0] BB 2 i AR
FERAA T KRN, Basche 2510 fE 3
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Table 2 Effects of cover crop and nitrogen application on yield formation and water use

efficiency of winter wheat growing season in 2015-2016

TR INEAEEM N AT K
BRI ALK INEAYIRE NARPRL R ISORTE S Thousand erai Ky 7R Sy R FARCR
C/ : ; Nitrogen level =~ Wheat biomass Wheat grain yield Harvest index ousan htgraln ET during wheat WUE during wheat
over eiop /(kg+hm™) /(kg+hm™2) /(kg+hm™?) /% we/lg growth period growth period
& /mm /(kg + mm™' « hm™)
% i BR
BRIBXSRR(NC) 5.07a 3.29a 64.62a 42.4a 306ab 10.7a
Fallow control
KRIAEL(S) 4.13¢ 2.70b 65.38a 39.5a 298b 10.5a
Changwu cowpea
AEF(R) 4.73ab 3.15a 65.78a 41.1a 316a 9.9a
Ryegrass
IR Mix(SR) 4.19bc 2.69b 63.82a 39.7a 291b 9.0a
0 2.67¢ 1.70¢ 63.55b 38.2b 273b 6.2¢
60 4.69h 3.03b 64.89ab 40.2b 312a 10.3b
120 6.25a 4.13a 66.11a 44.4a 322a 13.6a
N
Significance
HIREY
Cove crop CC * * NS NS NS NS
=1
ALK - .
Nitrogen level (N) o o NS * ok k NS EREE
1 = o
SURFE R KF NS NS NS NS NS NS

CCxN
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