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Influences of Interactions of Plastic Film Mulching and Controlled/Slow
Release Fertilizer on Growth and Nitrogen Utilization of Spring Maize
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Abstract: In order to study the effects of interactions of plastic film mulching and controlled /slow release
fertilizer on the growth and nitrogen utilization of spring maize field experiments were conducted at two
sites in Yongshou and Changwu on the Weibei Dryland in Shaanxi Province in 2017. The experiments
included two cropping patterns ( e. g. full plastic film mulching M; flat planting F) and three types of
nitrogen fertilizer ( e. g. urea fertilizer U; control release fertilizer CU; slow release fertilizer SU) . A
total of six different treatments were involved consequently. Then the influences of different interactions
on the growth of spring maize were evaluated through comparisons of leaf area index ( LAI) biomass
accumulation grain yield and nitrogen utilization under different treatments. The results showed that
plastic film mulching could significantly increase spring maize yield by 14. 0% ~34.2% compared with
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the flat planting treatment. The plastic mulching treatment increased nitrogen content in the 0 ~40 em
soil reduced nitrogen leaching to deep soil layers and increased nitrogen use efficiency by 9.5% ~
23.7% . Under plastics film mulching the leaf area aging rate of urea-based treatment ( U) was higher
than that of the coated controlled release fertilizer treatment ( CU) and the urea added DCD treatment
(SU) by 42.0% ~51.6% and 55.4% ~ 66.3% respectively. The dry matter accumulation rate of
urea-based treatment ( U) from flowering to maturity was lower than that of the coated controlled release
fertilizer treatment ( CU) and the urea added DCD treatment ( SU) by 112. 7% ~ 155.2% and 30.3% ~
44.7% respectively. Under plastic film mulching nitrogen transport amount and efficiency of vegetative
organs of the controlled/slow release fertilizer treatment were higher than that of the urea-based treatment
(U) by 4.2% ~ 78.1% and the nitrogen absorption efficiency and nitrogen fertilizer utilization
efficiency were higher than the urea treatment ( U) by 6.6% ~24.2% . Therefore the interactions of
plastic film mulching and controlled/slow release fertilizer can alleviate premature aging of spring maize

promote the growth and increase the efficiency of nitrogen fertilizer utilization of spring maize to some
extent. Thus the combination of plastic film mulching and controlled/slow release fertilizer can be used
as an effective measure to increase corn yield in the Weibei Dryland in Shaanxi Province.

Key words: spring maize; premature aging; plastic film mulching; controlled/slow release fertilizer;

nitrogen uptake and utilization; Weibei Dryland
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1
Tab.1 Initial soil properties of experimental sites in Changwu and Yongshou
/ / / / - / /
(grem™) (em’eem ™) (em’eem ™) (gke™") (gke™") (gke™")
1.35 28. 06 8.92 14.97 8.38 0.90 28.71
1.29 27.24 7.30 16. 50 8. 12 0. 86 26. 66
0 ~100 cm pH N N 0 ~20 ¢cm
1 2017

Fig. 1 Daily temperature and precipitation during growing seasons of spring maize in Yongshou and Changwu in 2017

1.2 4 ( ) 9
(M) (F) 2 ( N
2 3 : (u) . 46%) . ( N 40%
(CU) .
(DCD)  (SU) S
225 kg/hm®> 6 3 90 d) ( 10%
( 2), “ 3357, ) (
60 cm 40 cm 30 cm; P,0; 16%) ( KO
60 cm 50%)
40 cm 30 cm 67 000  /hm’. o
2
Tab.2 Treatments of different cropping patterns and types of nitrogen fertilizer in spring maize experiment
/( kg*hm~?)

MU 225( N) .150( P,05) .90( K, 0)

MCU 225( N) .150( P,05) .90( K,0)

MSU +DCD 225( N) .150( P,05) .90( K,0)

FU 225( N) .150( P,05) 90( K,0)

FCU 225( N) .150( P,05) .90( K,0)

FSU +DCD 225( N) .150( P,05) 90( K, 0)
1.3 3
1.3.1 0 ~20 cm+20 ~40 ¢cm.40 ~60 ¢cm.60 ~80 cm,

80 ~100 cm
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( 15 cm 10 cm) 0 ~20 cm. ( kg/hm?*)
20 ~40 ¢cm+\40 ~60 ecm-60 ~ 80 ¢cm+80 ~ 100 cm
. (47d) . (69d) . ( kg/hm?)
(854d) . (112 d) . (150 d);
(55d) . (84 d) . 0
(1194d) . (146 d) (%)
2 mol/L ( kg/kg)
( AUTO Analysis-Ill Bran ( kg/kg)
Luebbe ) ( kg/kg)
20
CHY o
=0 D
M— kg/hm’ Excel 2010
C— mg/kg SPSS 19.0
H— cm (LSD P<0.05) .
Yy— g/em’
1.3.2 N N 2
(47d) . (69d) . 2.1 /
(85d) . (112 d) . (150 d);
(554d) . (84d) . ( LAI) ( 2).
(1194d) . (146 d) M F 38.4% ~
3 240. 4% (P<0.01)
3 105°C 30 min . 6
75%C o LAI (P >0.05)
1 mm H,S0,H,0, (P<0.05) ., MU
o 5 o
10 M U LAI CuU
14% SU 42.0% ~ 51.6% 55.4% ~
o 66.3% U CU SU (P<
1.3.3 0. 05) / LAI
N ( 2a), M
2 (P>
( kg/hm?) 0. 05) /

2

Fig.2 Effects of different cropping patterns and types of nitrogen fertilizer on leaf area index of spring maize

in Yongshou and Changwu
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LAI cU U
2.2~3.0 . F 112.7% ~155.2%; SU
U cU U 30.3% ~44.7% U
27.2% ~42.0%  SU 15.1% ~66.3% F SU
U CU  (P<0.05). /
cU SU  (P<0.05)( 2b). /
2.2 /
M F 3 F
(P<0.01)( 3). M cU U 15. 8%
F 77.8% ~200.0% . M (P <0.05)
CU U (P>0.05) F cuU
10.7% ~19.7%; SU Su . F
U 3.1% ~6.1% . / CU SU U 5.3% ~
19.2% /
SU cU . M (P>0.05) .

3
Fig.3 Effects of different cropping patterns and types of nitrogen fertilizer on dry biomass accumulation of

maize in Yongshou and Changwu

2.3 / CcU U
U CU SU 14.0% ~34.2% 7.0% ~8.5%; SU
( 4 U 8.5% ~19.9%
(P<0.05)) o 5.6% ~6.6% . M F
M F 40.0% ~64.8% - CU SU
M M
/ o
2.4 /
CU SsuU
U 4.2% ~
78.1% CU SU U
( 3). MCU
MSU - M
4 /

43.6% ~54.7% /
Fig.4 Effects of different cropping patterns and types

of nitrogen fertilizer on grain yield of spring maize in M F 12.39% ~

Yongshou and Changwu 185.5% . M
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F 21.7% ~ U /
217.7% - N
0 / 0 ~40 cm

23-25

Tab.3 Effects of different cropping patterns and different
types of nitrogen fertilizer on pre—and post-flowering N
accumulation and remobilization of spring maize in

Yongshou and Changwu

/ / / /
(kgshm™*) (kgehm™?) (kgehm™) %
MU 97. 66° 24.33" 39.81"  45.43¢
MCU  110.39* 37.44* 55.96"  50.65" 3
MSU  99.05° 39.42° 56.41°  56.88° 0 ~100 cm
FU 104. 74b¢ 16. 55" 14. 944 14. 30° Fig.5 Effects of different cropping patterns and types of
FCU  116.99° 15.93¢ 26. 60° 22.71¢ nitrogen fertilizer on NO; -N accumulation amount at
FSU _ 105.21™ 14.31° 25.79° 24.49° ridge and 0 ~ 100 cm soil layer during post-harvest period
MU 99. 88" 32.02° 69.32° 69. 37" of spring maize in Yongshou and Changwu
MCU 103. 66 47.19* 72.26" 69.76"
MSU 111. 44" 45.99¢ 75.09* 67.41°
FU  105.74" 28.51" 41.62%  39.37°
FCU 107.73% 16. 54¢ 54.10°¢ 50.23"
FSU  119.63" 18.60° 61.71"  51.61"
. (n=3)
(P <0.05)
2.5
2-23
( 5, M U 6
cu SU 44.2% ~106.4% U 0 ~100 cm
CU SU (P<0.05) . / Fig. 6  Effects of different cropping patterns and types of
« ” nitrogen fertilizer on distribution of NO; N in 0 ~ 100 ¢cm
i 6 soil layer during post-harvest period of spring maize
M 0 ~40 em in Yongshou and Changwu
0 ~100 cm 2.6 /
F 7.0% ~303.5% M CU SU
(P <0.05) . 0 ~40 em U 9.5%~23.7% F
CU SU U
o ( 4), /
U
CU SU 33.9% ~100.0% U M CU SU
CU SU (P< U 6.6% ~24.2% CU SU
0. 05) / U

", CU SU U o
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o F CU SU U M
U 5.1% ~51.6% -
5.6% ~54.0% - o

4
Tab.4 Effects of different cropping patterns and different types of nitrogen fertilizer on nitrogen

uptake and use efficiency of spring maize in Yongshou and Changwu

/ / / /
(kg=hm?) (kgkg™") (kgekg™) (kgkg™")
MU 145. 83° 0. 66° 59.51* 39. 55 0.68"
MCU 180. 35° 0. 82° 54.75" 45. 08" 0.71°
MSU 172.27" 0.77¢ 56. 02° 42.90* 0.75°
FU 169. 56" 0.73% 28.79¢ 20.91¢ 0.454
FCU 177.76% 0.75% 42.75¢ 32.19¢ 0. 47
FSU 165. 61 0.71 40. 74¢ 28.77¢ 0. 50°
MU 177. 48" 0.79" 75. 69° 59. 69" 0.83°
MCU 194. 37° 0. 87° 74.32° 64.19* 0. 84*
MSU 198. 60° 0. 88* 72.23% 63. 65° 0. 82¢
FU 169. 59" 0.75% 53.42°¢ 40. 231 0.62°¢
FCU 159. 00¢ 0.71¢ 60. 96" 43.06° 0. 66"
FSU 160. 44<! 0.71¢ 59. 58" 42.50¢ 0. 64
28
3
3.1 / S /
/ 2 /
9.5% ~23.7%
26 . /
CcU SU U 43.6% ~54.7% »
M
27 33
/ / N
26 28 -29 34 -35
/ CcU SU
U 4.2% ~78.1%
/ 36
3.2 / o
2017

381. 6 mm 481.3 mm

28 30
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3.3 “ 70~
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37
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