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Effects of Single Application of Fertilizer on Yield and
Nitrogen Utilization of Mulching Summer Maize
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Abstract: In order to reveal the effects of biodegradable film mulching with one-time fertilization on the
yield and nitrogen use efficiency of summer maize, a field experiment was carried out in 2015 and 2016.
Four treatments were designed, including one-time root zone fertilization ( N1 ), one-time furrow
fertilization (N2) , one-time whole field fertilization (N3) and no fertilizer control treatment ( CK). The
results showed that the straw dry matter and grain dry matter mass under the three kinds of one-time
fertilization treatments were all higher than that under CK control treatment, and the average grain dry
matter mass under N1 treatment was increased by 14. 75% and 4. 98% compared with that under N3 and
N2 respectively. The nitrogen absorption rate under N1 treatment was higher than that under N2 and N3
treatments, and there were significant differences between N2 and N3 during seedling stage to jointing
stage and jointing stage to big trumpet stage. The nitrogen accumulation in summer maize ripening stage
arranged from high to low was N1, N2 and N3. Compared with CK control, the yield under N3, N2 and
N1 treatments was increased by 30.23% , 44. 16% and 54. 65% on average, respectively, and the yield
under N1 treatment was higher than that under N2 and N3 treatments, and the average yield was

Wk H . 2020 -01 - 13 &I H . 2020 - 02 - 10

BEE&WA . ERARPARAT LWH (51979235) FMVLPEE #E TR TR B (G1J170302)

EEEA: AEW(1986—) , 55 PR, 184, 32 A5 K BEME S S5 BORBESE , E-mail : zhouchangminglovel @ 163. com
BIEEE. ZEA(1962—) B #8%, HHA S, 2N KEET AR K& 3S H AN FHFF , E-mail ; liyuannong@ 163. com



330 P

1/ 1 R O S ¢

2020 4F

increased by 18.75% compared with that under N3 treatment. The average nitrogen fertilizer partial

productivity under N1 treatment was increased by 7. 28% and 18. 75% compared with that under N2 and

N3, respectively, and the average apparent nitrogen utilization rate under N1 was increased by 30. 61%

and 88.28% compared with that under N2 and N3, respectively. Above all, one-time root zone

fertilization treatment ( N1) was advantageous to the concentration of nitrogen in soil plough horizon,

which can improve the efficiency of nitrogen utilization in summer corn, and promote dry matter

accumulation and yield of summer maize. It can also provide scientific basis and theoretical value for

effective fertilization, reduction of nitrogen fertilizer pollution and improvement of fertilizer utilization

efficiency under the cultivation mode of fully covered plastic film degradation in arid and semi-arid areas.

Key words: summer maize; fertilization patter; yield; nitrogen use efficiency
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Tab.1 Effects of different fertilization treatments on yield and its components of summer maize
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Tab.2 Effects of different treatments on N accumulation

at different growth stages of summer maize

kg/hm’

Ay ARER BRI ORMONOI k2 EROH AUl
CK  11.43°  31.67¢ 40.71° 61.49¢ 71.19¢

N3 13.67" 46.52" 53.81" 80.36° 107.72°

2015 N2 16.94"  54.38°  67.57° 95.15" 122.77"
NI 17.81*  56.06°  68.95* 102.47° 139.70°

CK  14.29°  32.19° 42.61° 63.59% 73.26%

N3 17.49" 4585  67.27" 98.29¢ 111.84°

2016 N2 21.95"  54.74*  80.56° 119.04" 129.95"
NI 22.63" 59.85%  84.20° 125.28" 146.15°
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Tab.3 Accumulation and uptake rate of summer maize plant N at different growth stages
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CK 17. 80 26. 40 13.48 28.90 13.42 100
N3 14.19 27.87 13.08 26.22 18. 63 100
i i Ll %
N2 15.39 27.79 15. 44 26. 14 15.25 100
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BBt/ (kb 2-d 7)) 0.81° 2.51° 1.39° 1.32" 0.80" 1.24"
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2.5 BEMEMHREZRR=E

P 2 S A [l it A A BE X B R ORZE MR AR R
S, R 2 AT B R OR AR F AT,
FAFET 1 FORE K BRI BN
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Fike, HEH R (P <0.05), 183 f— kMt
JEALHE R NT Ab3ER 2En SR AR BBE T N2 N3
ARE DI G, N1 ACE R ZA R BRE L
N3 N2 7l T 3. 96% (17. 42% , & % B Rl
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Fig.2  Accumulation and distribution of plant N in various organs
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Tab.4 Effects of different treatments on N fertilizer use

efficiency of summer maize

AR AL FEAEE FICRAE
4 kI RHE, FHER, MER, T/
(kg-kg™') (kg-kg™') % (kg-kg™")
N3 20.29¢ 11.31°  55.75%  50.17°
2015 N2 28. 65" 16.23" 56. 66° 55.09"
N1 38.06°  20.56*  54.03">  59.42°
N3 21.43¢ 12.22¢  57.03*  51.20°
2016 N2 31.49° 18. 14" 57.59* 57.12°
NI 40. 49* 21.97° 54.26"  60.96"
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