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Effects of full plastic-film mulching with bunch planting on water consumption
characteristics and grain yield of spring wheat in semi-arid region

HOU Hui-zhi', ZHANG Xu-cheng'?, YIN Jia-de*, FANG Yan-jie',
YU Xian-feng', WANG Hong-li', MA Yi-fan'
(1. Institute of Dry-land Agriculture, Gansu Academy of Agricultural Sciences/Key Laboratory of Northwest Drought-Resistant Crop
Farming , Lanzhou, Gansu 730070, China; 2. Agronomy College, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract ; The study on spring wheat water consumption and its effects on grain yield of spring wheat are help-
ful to understand the mechanism of grain yield increase of soil-plastic mulching technology in semiarid region of
northwest Loess Plateau. This is also necessary to explore the technology, which could improve the water use effi-
ciency and yield in the future. The spring wheat ( Triticum aestivum , longchun 27) was selected as test material and
a field experiment was conducted from 2012 to 2014 on northwest Loess Plateau (104°36" E, 35°35’ N). The two
treatments were ; whole field soil with plastic mulching and bunching seeded ( PMS) , unmulched field and bunc-
hing seeded (CK). The seasonal soil water content, aboveground biomass, yield, and its components were meas-
ured; the periodical water consumption, water consumption modulus coefficient, water consumption rate, plant
growth rate, water consumption efficiency and grain water use efficiency (WUE) had been calculated. The soil wa-
ter storage in 0~300 c¢m profile of PMS was higher than that in CK, increased by 15.6~34.1 mm in seedling stage,
20.7~22.1 mm in jointing stage and 15.1~42.1 mm in filling stage from 2012 to 2014. From sowing to jointing sta-
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ges, the water consumption modulus coefficient and water consumption intensity of PMS were higher than that with
CK by 16.9%, 10.5%, and 20.0%, 5.8%, from filling to maturity, it was lower than that with CK by 28.2%,
10.6%, and 26.3%, 14.4% in 2013 and 2014, respectively. The growth rate was increased by 87.0% ~153.7%,
42.8% ~366.1%, 87.4% ~ 133.0% and the water consumption efficiency were increased by 73.3% ~ 200.2%,
93.8% ~288.2%, 77.1% ~155.5%, respectively. The plant height, plant weight, spike lets, grain number, grain
weight per spike, 1000-grain weight of PMS were significantly higher than that with CK, resulted in the increment
of 35.4% ~61.9% for grain yield, and 44.6% ~63.3% for the water use efficiency without significantly increase in
evapotranspiration. Consequently, soil-plastic mulching and bunching seeding regulated water consumption process
and characteristics of spring wheat in different precipitation years significantly, increased aboveground biomass
growth rate and water consumption efficiency, resulted in the significant improvement in grain yield and WUE,
where without remarkable increase in evapotranspiration in whole growth season.

Keywords: whole field soil plastic mulching; spring wheat; water consumption characteristics ; water use effi-

ciency; yield
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156 TR A X AR

o537 &

2.6 ZEBLIEXNENEFEMKEFHIHNT
b RSEAEE T XF /N2 7 ) L R A S e (R
1), 5 CK A, PMS AP Rk  BAkk e /ML
TR R H R TR E 2R (P<0.05) ,3 a ik
Y309 10] B AR T AN T 15.8% ~39.0% , Bk E I T
53.1% ~ 141.6% ,/IWEEECHG TN T 26.1% ~55.8% ; kL
BN T 36.9% ~ 102.9% , BRI EIEHN T 51.7% ~
133.8% , TR M T 10.8% ~18.9%,
27 ZBEBLNENENEZRKE TEMKSF
R ERN R
5 CK #iLt, PMS 4b BV A W m B/ 4

A B WIRFE K H 7= R AE 2012-2014 4F43 5134 T
T 35.4% 58.9%H1 61.9% , /K43 R HIBCR (WUE ) 3
T 44.6% 56.7% 63.3% , Y3k i 3 22 K F (P
<0.05) (7). 2013 4EREME £, (H 7= &5 2012
AEF 2014 45505 R RE T 24.9% F1 18.2% , WUE 43
BT 36.1%F1 16.7% (P<0.05) , X EEEHT
20134FE2 H 19 H-4 A 18 H 2 /> H TGk, f“mE i
Wi T /N P IAAR G T ELAEE SR 7 O B AR
2 AR5 150 mm , P HE 0 T ORPROEN 20T B A
WUE % Tk,

&1 2REBLNENENEFEMRE TR

Table 1  Effects of PMS on yield components of spring wheat

0y Ab B B/ em Htkdi/g /N TR ORI/ g TR/ g
Year Treatment Plant height Single plant weight  Spike lets Grain number Grain weight per spike 1000-grain weight
2012 FMS 94.92a 3.84a 15.48a 41.31a 1.67a 40.4a

CK 76.63b 2.24b 11.43b 27.45b 0.99h 36.1b
2013 FMS 80.65a 3.47a 14.87a 36.83a 1.52a 41.3a

CK 74.64b 2.43b 12.00b 30.43b 1.16b 38.1b
2014 FMS 78.05a 3.36a 17.00a 38.27a 1.63a 42.6a

CK 60.04b 1.61b 11.73b 20.57b 0.77b 37.4b

TE AR T B R Rl — AR 0 AN W] b 3 0] 22 7 W35 (P<0.05)

Note : Different letters in the same year mean significant difference among treatments ( P<0.05).
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