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Effects of combined application of chemical and organic fertilizers on ammonia volatilization and maize yield

in salinized soil

ZHOU Hui', SHI Hai-bin"", XU Zhao', GUO Jia—wei', FU Xiao—jun’, LI Zheng—zhong’

(1.College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China; 2.Shahaoqu Irriga-
tion Experimental Station, Jiefangzha Management Bureau of Hetao Irrigation District, Bayannaoer 015400, China)

Abstract: In order to solve the environmental problems caused by excessive application of inorganic nitrogen fertilizer in Hetao Irrigation
District, the aim of this study was to find out the appropriate proportion of organic to inorganic fertilizer application for salinized farmland,
with investigation of the effect of organic nitrogen substituting for inorganic nitrogen fertilizer on ammonia volatilization. Field experiments
were carried out in 2018. Farmlands with mild(0.45~0.68 dS-m™) and moderate (1.04~1.40 dS-m™) salinization were selected, as was a
pure nitrogen application rate of 240 kg-hm™. The same amount of nitrogen was applied to the different treatments, with five treatment sets :
chemical fertilizer only, 3/4 chemical fertilizer + 1/4 organic fertilizer, 1/2 chemical fertilizer + 1/2 organic fertilizer, 1/4 chemical fertilizer

+ 3/4 organic fertilizer, and organic fertilizer only, which were designated U,, U;O,, U,0y, U,0s, and Oy, respectively. In addition, a blank
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control treatment (CK) was employed to study the effects of different fertilization treatments on the ammonia volatilization rate, ammonia

volatilization loss, and corn yield. Soil salt concentration decreased first and then increased with the increase in organic fertilizer applica-
tion. The high—volatility period of ammonia after top dressing became significantly longer than that after basal dressing, with result of the
same treatment of mildly and moderately salinized soil, the ammonia volatilization loss after top dressing was 22.15%~64.03% and
14.34%~40.66% higher than that after basal dressing, respectively. The total ammonia volatilization of the same treatment in moderately sa-
linized soil was higher than that in mildly salinized soil by 8.35%~16.46%. Soil ammonia volatilization showed a significant nonlinear rela-
tionship with organic fertilizer rate and soil salt concentration. An increase in appropriate organic fertilizer application reduced ammonia
volatilization. Soil salinity increased and ammonia volatilization increased. Increasing organic fertilizer application and soil salt concentra-
tion had the effect of jointly reducing the loss of ammonia volatilization. Replacing some chemical fertilizers with organic fertilizer can in-
crease corn yield in mildly and moderately salinized soil, as the yield of corn treated with U,0; treatment was 12.63% and 17.05% higher,
respectively, than that of single application urea. Combined with ammonia volatilization loss and corn yield with the mildly and moderately

salinized soil, U;0; not only can ensure high yield, but also can significantly reduce ammonia volatilization loss. It should be recommended

as the more suitable treatment for experimental district.

Keywords: salinized soil; combined application of organic and inorganic fertilizers; ammonia volatilization
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Table 1 Basic properties of tested soils

B LR

AL 2R

AR H AL

Salinity degree Organic matter/g-kg"'  Total N/g-kg"'  Alkaline hydrolysis N/mg-kg™"  Available P/mg-kg™  Available K/mg-kg™ pH
B Mild 14.04 1.43 54.68 37.78 199.67 8.2
1 Moderate 13.04 1.07 46.54 23.58 176.33 8.4

&2 KA EIRIT

Table 2 The design of experimental treatments

Jiti % & Application amounts of the nitrogen/kg - hm™

posi] AL Basal dressing JBE Top dressing

Treatments (2018-04-27) (2018-06-14)
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Figure 1 Electrical conductivity in mild and moderate saline soils

under different nitrogen treatments
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Figure 2 Soil ammonia volatilization rate in mild and moderate saline soils under different nitrogen treatments
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Table 4 Regression model of cumulative ammonia volatilization

under the effect of organic fertilizer application ratio and soil salt

[E] 427 Regression model
Y=12.420-8.003X,+7.035X>~1.191X, X+
7.456X71-2.290X;

TE Y @R X O A UL A L) s Xo o e

Note: Y indicates ammonia volatilization loss; X, indicates organic

2.3 /K Significance

0.0112

fertilizer application ratio; X> indicates soil saline.
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Table 3 Cumulative ammonia volatilization and loss rate in mild and moderate saline soils under different nitrogen treatments

Ehi e b3

FAF K B Cumulative ammonia volatilization/kg - hm™

Salinity degree Treatments JLJE Basal dressing SBJIE Top dressing 31 Total Proportion of ammonia loss/%
5 Mild U, 6.08 9.97 16.05a 5.20a
U:0, 5.66 8.90 14.56b 4.58b
U0, 5.74 7.06 12.80d 3.85d
U,0; 5.95 7.90 13.84¢ 4.28¢
0, 6.53 7.98 14.51b 4.56h
HEE Moderate U 7.41 10.43 17.84a 5.59
U:0, 6.65 9.13 15.77¢ 4.72¢
U0, 6.10 8.05 14.14d 4.04e
U,0s 7.52 8.60 16.12b 4.87b
0, 7.16 8.33 15.50¢ 4.61d

TE AR NG FRERORA R PR R 22 57 8.3 (P<0.05) o R 1]

Note: Different lowercase letters indicate significant differences (P<0.05) among different treatments. The same below.
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Table 5 The influence of different nitrogen treatments on grain

yield of maize and rate of grain increase

EANGIY kS Qb B P R
Salinity degree  Treatments Yield/kg-hm™ Increase rate/%
B CK 7857.71d —
Mild U, 10 638.92¢ 37.20
0,0, 10 780.75¢ 35.39
U0, 12 141.97a 54.52
0,0, 11 528.93ab 31.84
0, 11 237.4be 43.01
rpE CK 5975.44d —
Moderate U, 6577.53¢ 10.08
U,0, 6 740.03c 12.80
U.0, 7 889.14b 32.03
U,0, 8559.51a 43.24
0, 8582.22a 43.62
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