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Soil moisture and economic benefits of maize field by 2 years
plastic film mulching under different irrigation levels

7ZHAO Cai, CHEN Gui-ping, CHAI Qiang, YIN Wen, LIU Chang
( Gansu Provincial Key Laboratory of Arid Land Crop Science , Faculty of Agronomy/
Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In order to provide the theory basis for optimal tillage measures, film mulching reuse and increasing water
use efficiency of maize in oasis irrigation district, under different irrigation levels and minimal/no tillage with plastic film
mulch, taking the maize field as the research object, the effect on soil water content and yield of maize by 2 years film
mulching, no tillage in autumn and mulching in spring and traditional tillage plus mulching have been researched. The
results showed that: before sowing the soil water content in 0 to 60 cm and soil water storage in 0 to 120 c¢m can be sig-
nificantly increased by 2 years plastic film mulching treatment, compared with the traditional tillage plus mulch, the soil
water storage can be increased 13.31% , also the difference between treatment was significant. In addition, the soil wa-
ter content in 0 to 30 ¢m can be increased 7.67% during maize growing period, but the effect of different treatment to
soil water content in 30 to 120 cm was less. Under high irrigation level, the crop yield by 2 years plastic film mulching
can be reached same as the traditional tillage plus mulch, but it was high under middle and low irrigation level, the
yields were increased 2.40% and 16.39% respectively. Also, the water use efficiency (WUE) was exsisted significant
difference between each mulching treatment under low irrigation level, the WUE by 2 years film mulching was higher than
5.25% and 20.26% compared with no tillage in autumn and mulching in spring and traditional tillage plus mulching. In

addition, the production cost by the mode of 2 years plastic film mulching can be significantly decreased, the input-out-
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put ratio was higher than 7.27% and 15.69% with no tillage in autumn and mulching in spring and traditional tillage

plus mulching. This can be explained that: the soil water content in 0 to 30cm before seeding and during growth period

can be significantly increased by the mode of 2 years plastic film mulching, under low irrigation level as water stress, the

drought water stress can be moderated, increased crop grain yield, WUE and the ratio of input and output, decreased the

production cost by the mode of 2 years plastic film mulching. So it was a new management technique for the oasis irriga-

tion district in northwest region of China.

Keywords: maize; 2 years plastic film mulch; irrigation level; water use efficiency; ratio of input and output; eco-

nomic benefits
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Fig.1 The daily mean temperature and precipitation during crop growing period in experimental area
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Table 1  The different mulch treatment design and implement method

AbPE Treatment

16 Explanation

FEGHHER AR Conventional mulching tillage( CT)

TR HEE B No tillage in fall and mulching in
spring( RT)

—JEPIAERE 5% 2 years plastic film mulch(NT)

2013 RFEWCIR G TR , 2014 4F- 35 K15 BT 5 2
Turned the soil after the harvest in 2013, film mulching before seeding in the spring of 2014
2013 WA St , 2014 AFAEHTHE 25 F KA I RS, Rt 215

No tillage after the harvest in 2013, uncovered the old film, mulching the new plastic film before
seeding in the spring of 2014

2013 RIAHEIIR )G St , 2014 4F BIEAE IH I 13 F 6K
No tillage after the harvest in 2013, seeding on old film in the spring of 2014

x2 AEEKRKFHERH E

Table 2 The irrigation schedule for different irrigation levels

HEIK K L FE A Trrigation quotas/(m®+hm™2) T
Irrigation e AW PN ILNREY FEAEW] A Total irrgation quotas
level Winter irrigation Jointing Bell mouth Flowering Filling /(m’+hm~?)
L 1800 1050 975 975 900 5700
L 1800 1275 1125 1125 1125 6450
L 1800 1350 1350 1350 1350 7200

IR AE o B 20 d W E — K, 3 AT OIR JE B
KA HEACE I, 02 )2 RN 120 emo JUE
B, F 30 em J 85 AN THCE, 10 em —43)2. 30 ~
120 em FH7ZK 43 F4X (3£ CPN 24 7] 503DR) I &,
PR T A AI g
1.4.2 E3EEKE 0~120 em HHEFKRE (Soil
water storage, SWS, mm) i FHUI T AU 1A
SWS =10x h x a x 0 (1)
A, h AUE L FEHE (em),a RELIEEE (g -
em™), 0 RF LA E K E (em’® -
1.4.3 AE#AEKZ(ET) Fo/KE = (37 K
B YOG I KR + AT IR R « KR
(AR AT K AR X A /0N, i 22 a6 30 i) e 7k
R/l 5035 U B mT 2208 AR 31 a6 [X R 7K 3 R AR

em™),

30 m DA, Bt R 5 B B K ), F
NI R

ET =P +1+S, -5, (2)
K, P oA B WIFE K & (mm) 5 1 28 & K &
(mm) ; S; AR+ HEE K 5 (mm) , S, A YSCER
TR (mm) .
1.4.4 FEAFFMRAE BN 10 %
CHURI e Wy 3= 8 S .Y T G B T GNIE R AL i
AR, LR/ XOh J, BAT B, AR KT S

e 2% H F= &t .
1.4.5 Ko # Az % (WUE)

WUE = Y/ET (3)
KX, Y NEY R B (kg - hm™2) 5 ET {EY 4 E
HHN K E (mm)
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Fig.2  Soil water content before sowing
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Fig.3  Soil water storage before sowing
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Fig.4 The dynamic change chart of soil water content in

0 to 30cm during whole growing period of maize
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Table 3 The crop yield and water use efficiency under different treatment

BRI 2 K & A K= - A} i = %

PR vl e L e el S LS
Treatment storage before storage in amount Rainfall consumption Yleld,z W—,UZE O

sowing/mm harvesting/mm /mm /mm /mm /(kgehm™) /(g hm ™ mm™")
NTI; 346.65 270.07 540 241.7 858.28 15201.49 a 17.61 a
NTL, 346.65 230.11 465 241.7 823.24 15031.16 a 17.89 a
NTI, 346.65 230.78 390 241.7 747.57 13266.97 b 17.75 a
RTI; 331.90 250.83 540 241.7 862.77 15215.29 a 17.64 a
RTI, 331.90 217.67 465 241.7 820.93 14750.50 ab 17.97 a
RTI, 331.90 199.08 390 241.7 764.52 12892.64 be 16.86 b
CTl, 305.93 226.93 540 241.7 860.70 15220.88 a 17.68 a
CTL 305.93 194.85 465 241.7 817.78 14679.01 ab 17.95 a
CTL, 305.93 165.29 390 241.7 772.34 11398.54 ¢ 14.76 ¢

T R SR NG T B A BRLE 5% 53K, Tl

Note: The small letters in same column means significant difference at 0.05 level, the same as below.
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Table 4  The ratio of output and input for different treatments
JOEE] ! SE RBEEA eI PR
Treatment Output Total output Total input Net benefits Ratio of outputs and inputs
NTI, 36138.61 36138.61 19522 16616.61 1.85a
NTL 35112.88 35112.88 19297 15815.88 1.82 a
NTI, 31463.20 31463.20 19072 12391.20 1.65 be
RTI, 36106.21 36106.21 20910 15196.21 1.73b
RTL 35149.83 35149.83 20685 14464 .83 1.70 b
RTI, 30878.44 30878.44 20460 10418.44 1.51d
CTL 36129.26 36129.26 21660 14469 .26 1.67 be
CTL, 34968 .21 34968 .21 21435 13533.21 1.63 be
CTT, 27331.16 27331.16 21210 6121.16 1.29 e
30 em) B T2 BIZEM AR K T B R (3] R G M, S AT T 5 15 e BiA M.
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