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Hfect of film mulching on yied and nitrogen balance o spring maize under
different nitrogen and irrigation treatments in semi-arid region
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Abstract : A fidd experiment was carried out on typicd Us-Sandiic Entisols il in semi-arid area to sudy the dfect of
film mulching , nitrogen (N) application and supplementary irrigation on gring maize ( Zea maysL.) yidd, il minera
N (NOxN and NH; -N) and N balance. The result showed that in the 0 - 100 cm il prdfile , with the depth of il lay-
ersincreasng, NOxN content before sowing and after harvest decreased , NH; -N increased dowly , and the total minera
N content declined (NOxN and NH, -N) . It indicated that film mulching and N gpplication did rot increase NOy-N ac-
cumulation in deep layer. This might be related to the il’ sinsuficient N supplying ability. The N gpparent losses in-
creaxed in all the treatments under N agpplication conpared to the zero N gpplication treatment. The crop N accumul ation
dgnificantly increased ( P <0.05) conpared to the no film mulching treatment. In the 80 nm and 160 mm irrigation with
film mulching trestments, the N fertilizer use dficiency of meize increased 18. 8 % conpared with no film mulching. This
indicated that under the same N level's, low irrigation (80 mm) with film mulching could save 80 mm water. However ,
the difference of N fertilizer use dficiency between 80 mm and 160 mm without film mulching was not sgnificant. This
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indicated that film mulching increased N fertilizer use dficiency and decreased N losses under the same N gpplication
oondition. Intermsof grain yiedds and N fertilizer use dficiency , the recommended management practice would be* film
mulching + supplementary irrigation at 80mm + N gpplication a 90 kg/ ha ” based on results of this experiment.
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Tablel Properties d tesed soil in this experiment (%) = /
NN NN %x 100 %
il layer oM Totd N = /
( )
(cm) (d/ kg) (d ka) (g ko) g kg ( %) — (
0—20 5.2 0.43 3.97 10. 0L ) )/ %
20 —40 4.6 0.4 7.27 4.88 100 %
40 —60 31 0.26 6.91 3.54 i .
60 —80 2.5 0.23 7.14 2.29 NOsN (kg/ hnt) = (cm) x
80—100 2.3 0.20 7.13 1.79 (¢/ cm®) xNOsN (mg/ kg) / 10(0 —20 cm
1.25gcm®  ,20 cm 1.3
2 g e )
Table 2 Experimental treatments Excd DPS
v3. 11 ,
N rate Radic Irrigetion amount )
Code (kg/ hnf) mulch (mm)
0 NM 80 (L1A)
0 NM 160 (HIA) 2
0 AV 80 (L1A) 21
0 =Y 160 (HIA)
) NM 80 (L1A)
%0 NM 160 (HIA) 3 ,
90 AV 80 (LIA) 80 mm, 14.8 %, 31.6 %,
0 A 160 (HIA) 40.1 %, 43.3%,
NM — Non-mulching AV — HIm mulching; LIA — 81.3 %,
Low irrigetion amount ; HIA — High irrigation amount 81.5 % 109. 1 %
1.3 , 24.1%;
4 14 ) © 16 ), 45.4%:; (160
20 cm , b5 0—00 cm mm) (80 mm)
o 17.2%
14 : 3 . 3 , 80 mm
10.50 nt 160 mm , 8781
, ’ : 8771 kg hnt , 80 mm ;
( ) , 80 mm
Bremner (1 mol/L 160 nm
Kd 0.5h
H20, - HO; , ,

15.9% 65.3% 16.0 %
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Table 3 Theyidd o different parts o spring corn as affected by different treatments

Treat. Root Sem Led @ans
873.08 ¢ 2160.38 ¢ 3321.55 4839.78 d
993.84 b 2635.98 b 3806. 33 abc 5555. 43 d
775.84 d 1909. 78 ¢ 3489. 78 de 6371.24 c
837.47 cd 2698.88 b 3737.33 hc 6935. 68 ¢
1000.97 b 2570.70 b 3247.76 f 6782.29 c
1092.92 a 3323.95 a 3985.10 a 8771.95 b
906. 89 ¢ 3559. 62 a 3608. 51 cd 8781.62 b
1012.38 b 3570.95 a 3854. 46 ab 10118.67 a
(Note) : 5% Vaues followed by different lettersin the same column mean dgnificant a the 0. 05
level . The same below.
: (0—00 cm) NH/-N
) , NH, -N
2.2 NH, -N 80 mm
) ; 80 mm
, , NHy-N ,
, NO=N NH; -N (1 NH; -N
Nmin , '
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NOxN , , 0—00 cm
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Fig. 1 The content o NOy Nand NH; - N in 0- 100 cm soil prdfile at different growth stages o maize
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Table 4 The changes o Nmin in 1m soil prdfile before sowingand after harveging
Treat. NOs>-N NH, -N Qont. of Nmin
Before swing
47.1+8.4a 91.9+17.7 & 139.0£22.1 b
60.8+6.4 ab 110.7+22.0 a 171.5+25.1 ab
59.3+19.9 ab 93.2+20.5a 152.5+38.9 ab
58.6+16.3 ab 118.6+17.2 a 177.1+28.4 ab
59.5+17.0 ab 110.1+26.8 a 169.6+34.6 ab
82.5+23.3ab 106.8+16.9 a 189.3+27.8 &b
58.0+£23.9a 115.9+20.0 a 173.9+£19.0 ab
85.1+9.4a 114.3+28.3 a 199.4+37.6 a
After harveding
16.1+3.9¢c 96.1+10.9 a 112.2+12.9¢
27.9+7.3 hc 123.6+3.9a 151.6+5.8ab
21.4+0.1hc 114.1+17.1a 135.4+18.4 bc
29.6+11.8 bc 120.0+9.3 a 149.6+2.9 ab
34.7+£11.9b 118.8+4.1a 153.5+9.5ab
49.0+12.3 a 114.9+15.16 a 163.9+8.6 a
29.3+£3.0 hc 115.5+4.3 a 144.8+3.5¢
30.1+4.4c 108.8+19.1 a 138.8+14.7 bc
(Note) : + Vaduesin table represent mean + SE
, (Nmin) (160 mm) (80 mm)
0—100 cm , , ,
Nmin
Nmin ( Nmn + , Nmin ,
+ - N N - , , (80 mm)
Nmin) , 5 5 , (160 mm) ,
, 18.8%, )
282 kg/ hnt , , 160 nm ,
: (80 mm) 80 mm
, 6 kg/ hnt | , Nmin, 145 kg/ hnt 139 kg hnt
1m 1m NH, -N , ,

(Nmin) , Nmin
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5 0—100 cm (kg/ hn)
Table 5 Nitrogen balance across the whae growing season in 0- 100 cm soil layers
Treatments
ltems
A) Nitrogen input
1) Nitrogen fertilizer rate 0 0 0 0 0 0 0 90
2) Nmin Nmin before sming 139 b 171ab  153ab 177 &b 170ab  189ab 174 &b 199 a
3) Net minerdization 54 ¢ 87 a 70b 83a 54 ¢ 87 a 70b 83 a
B) Nitrogen output
4) CQop removal 81 d 89d 88 d 87 d 121c 146 b 142 b 161 a
5) Nmin resduad Nmin 112¢ 152ab 135bc 150 &b 154ab 164 a 145 e 139 hc
6) Apparent losses 0 17 0 23 39 56 47 72
, 282 kg hnt
3
[17-18] , ( ) 6 kg hnf
, 200 cm ,
[19] , , 1m
) , Im
(Nmin)
80 mm 160 mm , ,
8781 kg/ hnf 8771 kg/ hnt , ,
80 mm : , 80 mm (160 mm) (80 mm)
160 nm, ,
( 3 ,
(80 mm)
, (160 mm) ,
, [20] 18.8 %, ,
, , 160 mm ,
, (80 mm) 80 mm ,
0—90 cm NOsN 45 kg/ o Nmin, 145 kg/ hn? 139 kg/ hnf
Nmin 45 kg hn?!2 , '
0—400cm  NOsN NH; -N :
; NH; -N , , Nmin
NO+N , ,
( “ + 80 nm + 90 kg/ hn”
4)
( 5), 60.0%,
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