201948 H Z?ikmw'%%?ﬁ 550 4 55 8 W]

doi;10. 6041/j. issn. 1000-1298. 2019. 08. 035

BRI/ ZRIEEENEERERSAZH AR

B ow BV T Nt % oF g Y (JER
(1. PHAEAR MBI KE B XK+ TREBEFHE AR, BRyH% 712100,
2. Fadb AR MR K2t S X RO FSE e, BeFivE 712100
3. W ERRE B R RFOK LRI, BEPI R 712100)

Al

FEE . LEREPE IR A6 S5 X i A A st anly 2 5o A 15 ), A 9 I 3 o RN/ 8 R A0 BV X R AR R
RWMA TR0, BEE T 2 R 7 0 (ORI P15 ) 1 3 AR AL (PRER AR RN A PR 3R e AU
JEeiE AT (DCD) R ) , 2L 6 ASAbFE, SE AT X L A0 B AS [F) b L7 oK i 1T ARAE B (LAD) | T4 i R & 7~
AR AR TN AR EAE T XX E FORARK AW, S50 R SRR & oK™ & 14.0% ~34.2% , 1
D HERE WIS IFEIEINT 0 ~40 em HHHESAE & &, AR A ARBE M AR AR S T EELA 9. 5% ~
23.7% . BWEGAFT , PR EE i Ak 3 iy o T R R ik 8 63 31 s /0 I 4 R I Ak B R PR 22 e DCD 4b 2 42. 0% ~
51.6% F155.4% ~66.3% ,FF 1611 2 5230 T4 I AR B2 3 2 43 IR 60 JE 4 88 I 4k 38 R DR 3R i DCD 4 3
112.7% ~155.2% F130.3% ~44.7% , 5/ FRNCIESE T B NS T 3 TR Fr i) 28 8 S R 2 2 il ], ik T
FRAERFEM YR EER, BRGE ARG SR M E ORI R TIRE LA 4. 2% ~78.1% ,JF HA R R
R AR LR R S T IR R ILMEAL B 6. 6% ~24.2% , R, AR SR I0 AR DAE — E 2 2R MR 7
B TR ERAERKN RIS RIEFRERER I AR R, W DA RIS R 1 —Th
R it

FER . HEK; B, BB, B/BE, RERWICRI; B EE

FEHZES . S158; S513 XERIRAEE . A XEHS: 1000-1298(2019)08-0321-10

Influences of Interactions of Plastic Film Mulching and Controlled/Slow
Release Fertilizer on Growth and Nitrogen Utilization of Spring Maize

ZHOU Xiang'® CHEN Shang'® HE Chuan'® XU Fang'® FENG Hao’® HE Jiangiang'”’
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid Areas, Ministry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water-saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxi 712100, China

3. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources ,

Yangling , Shaanxi 712100, China)

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;
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nitrogen uptake and utilization; Weibei Dryland
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Tab.1 Initial soil properties of experimental sites in Changwu and Yongshou
) . K/ EENBESY) v THERB A BT i SRR T 2805 i
il 1 TR p
(grem™) (em®+em ™) (em’-cm ™) (g-kg™) (g-kg™") (g-kg™)
& it 1.35 28.06 8.92 14.97 8.38 0. 90 28.71
KR S 1.29 27.24 7.30 16. 50 8. 12 0.86 26. 66
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Daily temperature and precipitation during growing seasons of spring maize in Yongshou and Changwu in 2017
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Tab.2 Treatments of different cropping patterns and types of nitrogen fertilizer in spring maize experiment

VLBLiE R Fexs o7 =X AACEAY Jiti AR K SF-/ (kg -hm =2)
MU RZE 225(N) \150(P,05) 90(K,0)
MCU X210 7 A B R 225(N) \150(P,05) 90(K,0)
VSU JRA +DCD 225(N) .150(P,05) 90(K,0)
FU JRE 225(N) \150(P,05) 90(K,0)
FCU VRN i (e ey =i 225(N) .150(P,05) \90(K,0)
FSU K2 +DCD 225(N) .150(P,05) 90(K,0)
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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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Fig.3 Effects of different cropping patterns and types of nitrogen fertilizer on dry biomass accumulation of

maize in Yongshou and Changwu
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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
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s AbEE SEEAE, RWlh RAREBH S8R/

(kg+hm=2) (kg-hm™2?) (kg-hm?) %
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7](% be be d
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Fig.5 Effects of different cropping patterns and types of
nitrogen fertilizer on NO; -N accumulation amount at
ridge and 0 ~ 100 c¢m soil layer during post-harvest period

of spring maize in Yongshou and Changwu
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Fig. 6 Effects of different cropping patterns and types of
nitrogen fertilizer on distribution of NO; -N in 0 ~ 100 cm

soil layer during post-harvest period of spring maize

in Yongshou and Changwu
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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
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