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Ammonia volatilization characteristics and emission coefficients of Qingjiang cabbage in lou and lateritic red
soil under different fertilizer types
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Abstract: The ammonia volatilization characteristics and emission coefficients of Qingjiang cabbage in acidic and alkaline soils were

determined to provide a scientific basis for the accurate evaluation of farmland soil ammonia emission inventory in China. This study was
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conducted from February to May in 2018; Qingjiang cabbage was used as the test material and the method of outdoor simulation field was

conducted. Soil pH type was set as group A, and two soil pH types were set : alkaline soil (A1)and acidic soil (A2). Concurrently, fertilizer
type was set as group B, and five nitrogen fertilizer types were set : no fertilizer control (B0O), urea (B1), ammonium bicarbonate (B2), urea
and organic fertilizer (B3), and compound fertilizer (B4 ). There were 10 treatments in this study, and the nitrogen application rate in each
treatment was 200 kg - hm™. During Qingjiang cabbage planting, fertilizers were applied three times. The alkaline fertilizer was applied by
furrow covering; the first topdressing was applied by spreading, while the second topdressing was irrigated after spreading. The ammonia
volatilization of the two types of soil was measured by aeration method. The ammonia volatilization of soils under different fertilizer types,
ammonia volatilization characteristics in acidic—alkaline soils, and the ammonia emission coefficient were determined. The results showed
that topdressing during Qingjiang cabbage planting contributed to the most amount of ammonia volatilization. During topdressing, ammonia
volatilization in alkaline soil accounted for 97% —98% of the total ammonia volatilization, while ammonia volatilization in acidic soil
accounted for 99% of the total ammonia volatilization during the whole growth period. There was significant difference (P<0.05)among the
treatments in alkaline soil; the total ammonia volatilization in the different treatments were ranked as follows: A1B2>A1B1>A1B3>A1B4.
The ratio of total ammonia volatilization in alkaline soil were 3:5:2: 1, corresponding to A1B1: A1B2: A1B3: A1B4. The total ammonia
volatilization in the different treatments in acidic soil were ranked as follows: A2B2>A2B1>A2B3>A2B4. The ratio of total ammonia
volatilization in acidic soil was 3:15:3: 1, corresponding to A2B1: A2B2: A2B3: A2B4. The total ammonia volatilization in alkaline soil
was significantly higher than that in acidic soil (P<0.05). Under the temperature range of 20 °C to 30 °C, the ammonia emission coefficients
of different fertilizer types in alkaline soil were 2.73%-3.03% (A1B1), 5.27%-5.31% (A1B2), 2.27%-2.67%(A1B3), and 1.07%-1.23%
(A1B4). Meanwhile, the ammonia emission coefficients of different fertilizer types in acidic soil were 0.40%~0.78% (A2B1), 2.75% —
3.25% (A2B2), 0.44%-0.52% (A2B3), and 0.18%—0.22% (A2B4). The results indicated that soil pH was one of the important factors
affecting ammonia volatilization in farmlands. The ammonia volatilization and emission coefficient of alkaline soil were significantly higher
than those of acidic soil. Application of compound fertilizer with deep soil covering or irrigation of after spraying could significantly
decrease ammonia volatilization and emission coefficient.

Keywords: acidic and alkaline soil; nitrogen application type; ammonia emission; ammonia emission coefficient
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Table 2 Basic information of test fertilizers

AL 7 AR
Fertilizer type Active ingredient
I [, & Nt>46.3%, $h4T GB 2440—2001 i
Urea Domestic, N content 246.3% ,in accordance with
GB 2440—2001 standard
TR 7=, & Ni>17.1%, 07 GB 3559—2001 F5if

Ammonium bicarbonate  Domestic, N content =17.1%,in accordance

with GB 3559—2001 standard

2 HEF BN 15%; & Pk 15%; & Kk : 15%
Imported, N content: 15% ;P content: 15%;K
content: 15%

Compound fertilizer

AL N :2.6%, 5 Pl :4.7%, & K1t :4.9%
Organic fertilizer N content:2.6% ;P content:4.7% ;K content:
4.9%
I Phosphate fertilizer 7 Pt : 12%; P content: 12%
BE Potash fertilizer & KA :60%;K content: 60%
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Figure 1 Air temperature and precipitation during the monitoring period
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Table 1 Physiochemical properties of experimental soils
. . ) A B A
AR i AU HR AT R
o pH . o . o Ammonia nitrogen/  Available phosphorus/ Available potassium/
Soil sample Total nitrogen/(g-kg™) Organic matter/(g-kg™) » o o
(mg-kg™) (mg-kg™) (mg-kg™)
RT3 Lateritic red soil 6.3 2.6 13.1 4.8 17.0 89.6
3+ Lou soil 8.1 2.8 12.9 3.7 7.8 72.6
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Figure 3 Rate of ammonia volatilization under different fertilization types in acid soil
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fertilization periods in alkaline soil
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Table 3 Accumulative ammonia volatilization and ammonia

volatilization coefficient in acid and alkaline soil

R SR B S HER R EL
Soil acidity and Tr«f:l\tfent Accumulative ammonia Ammonia emmission
alkalinity emission/(kg-hm™) factor/%
e 1 A1BO 0.35+0.12d 0
Alkaline soil 4 1 5.77+0.29b 2.88+0.15b
A1B2 10.58+0.05a 5.29+0.02a
A1B3 4.9520.39¢ 2.47+0.20c
A1B4 2.3020.16d 1.15+0.08d
PR L 1 A2B0 0.21+0.02b 0
Acidsoil S5 1.18:031b 0.59+0.19h
A2B2 6.00£0.51a 3.00+0.25a
A2B3 0.98+0.08b 0.48+0.04b
A2B4 0.400.03b 0.200.02b

T AN RN SRR R b A 208 AN [) RN A L 1) 2 5 W 355
(P<0.05)

Note: Different lowercase letters indicate significant differences
among different nitrogen fertilizer treatments in the same soil type

(P<0.05).
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Figure 7 Accumulative ammonia emission relative to

acidity and alkalinity soil
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