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Effects of different fertilization schemes on soil ammonia volatilization during flowering cabbage growth in
south China

ZHAO Rui',FENG Yanhui',MA Qianli', YAO Lingai'", GAO Jiagian®,ZHAO Xuemin'

(1.South China Institute of Environment Sciences, Ministry of Ecology and Environment, Guangzhou 510655, China; 2.Guangdong Tianhe
Agricultural Means of Production Co., Ltd., Guangzhou 510080, China)

Abstract: To evaluate soil ammonia volatilization and propose a fertilization scheme for reducing ammonia volatilization and ensuring
flowering cabbage yield, an experiment was conducted in a typical vegetable field in Huangpu District of Guangzhou City. Using flowering
cabbage as the test material, the nitrogen application rate was set as group A, and four nitrogen application levels were set, namely,
A0(0), A1(337.5kg-hm™), A2(200 kg-hm™), and A3(140 kg+hm™). Concurrently, the fertilization method was set as group B, and the

three nitrogen application types were set, namely furrow covering soil (B1), surface spraying (B2), and post spraying irrigation (B3). An
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aeration method was used to measure the ammonia volatilization, and the Chinese cabbage yield was investigated at maturity and after

maturity. Results showed that the ammonia volatilization was mainly from topdressing, accounting for 60%~81% of total ammonia

volatilization during the whole growth period. Ammonia volatilization was positively proportional to nitrogen application. The ammonia

volatilization rate was higher at the initial fertilization stage with different nitrogen applications. Under the same nitrogen application level,

the ammonia volatilization accumulation showed the following order: surface fertilizer application > furrow soil covering > irrigation after

spraying. Under each nitrogen application treatment, the yield of flowering cabbage was similar, without significant difference. Our results

indicate that furrow soil covering application plus 30% reduction in nitrogen application rate has no significant effect on the yield of

flowering cabbage in south China; At the same time, compared with the normal—using nitrogen treatment A2B1 and A2B2, it can also

reduce the ammonia volatilization loss by 5.9 kg-hm™ and 29.3 kg-hm™, respectively.

Keywords : nitrogen fertilizer dosage; fertilization scheme; ammonia volatilization; flowering cabbage; yield
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Table 1 Physiochemical properties of experimental soils

ke BA AL AR AR A
Soil UT pH Total nitrogen/ Organic matter/ Ammonia nitrogen/ Available phosphorus/  Available potassium/
Soil sample
! (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
ARELHE Lateritic red soil  6.08 0.90 1691 10.18 4.41 87.99
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Table 3 Fertilizer application rates of vegetable crops in the

experimental site(N,kg-hm™)

b EHEEL . iEHEl?EL‘ BIE2A ' B
Treatment Base. fertilizer First tf)pdreSSIHg Second.topdressmg Total
nitrogen nitrogen nitrogen nitrogen
AOB1 0 0 0 0
AOB2 0 0 0 0
AOB3 0 0 0 0
Al1B1 101.25 135 101.25 337.5
A1B2 101.25 135 101.25 337.5
A1B3 101.25 135 101.25 337.5
A2B1 60 80 60 200
A2B2 60 80 60 200
A2B3 60 80 60 200
A3B1 42 56 42 140
A3B2 42 56 42 140
A3B3 42 56 42 140
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Table 2 Orthogonal test of fertilizer rates and fertilization methods

Wi U 54 Jiti 4341 Grouping of nitrogen application rate (A)
Grouping of fertilization methods(B) %} Control(A0) 5% High nitrogen(A1) % # Normal-using nitrogen(A2) Ji % Nitrogen reduction(A3)
Yt £ Furrow soil covering(B1) AOBI AlIBI A2BI1 A3BI
FE MU Surface fertilizer application(B2) AOB2 A1B2 A2B2 A3B2
Ui J5 1 7K Trrigation after spraying(B3) AOB3 A1B3 A2B3 A3B3
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Figure 1 Rate of ammonia volatilization under different
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fertilization schemes at basal fertilizer stage
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Figure 2 Rate of ammonia volatilization under different fertilization schemes at topdressing fertilizer stage
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Figure 3 Accumulative ammonia emission relative to different fertilization periods
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Figure 4 Accumulative ammonia emission relative to different fertilization schemes
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Figure 5 Yield of flowering Chinese cabbage relative to different fertilization schemes

K4 ZEOFEE5RREMEEEL RREM Pearson 1HX ST

Table 4 Pearson correlation analysis among flowering cabbage yield with nitrogen application rate and accumulative ammonia emission

i ek
Nitrogen application rate

SR R

Accumulative ammonia emission

R
Flowering cabbage yield
SE0 1 Flowering cabbage yield 1
Jiti it Nitrogen application rate 0.711%%*
Rk BFHE Accumulative ammonia emission 0.817%*

1
0.591* 1

T FORAE 0.0 1 A CBUID) 1 R34S, 73R8 1 0.05 KF CRUID | 25 4155

Note: "**" indicates a significant correlation at 0.01 level(bilateral) and "*" indicates a significant correlation at 0.05 level(bilateral ).
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Figure 6 Ammonia volatilization per unit yield relative to different fertilization schemes
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Figure 7 Flowering cabbage yield and accumulative ammonia

emission varied with nitrogen application rate
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*5 BIEHFHSIELERE (kg-hm™-d™)
Table 5 Average ammonia volatilization rate in peak period

(kg-hm™?-d™)

LBLIE| JitiHE B BE Period of fetilization
Treatment LA Base fertilizer I 2 Topdressings2
AIBI 0.99 1.07
A2B1 0.70 0.36
A3B1 0.39 0.42
A1B2 4.06 3.49
A2B2 1.98 1.92
A3B2 0.61 0.68
A1B3 0.1 0.08
A2B3 0.08 0.07
A3B3 0.06 0.09

By B G5 RS, FE B FNE RE By BE & HE g (B 2
IAERENE ST 3 do SO FPE A2 i 24 35 & F 20k
HAB L, S0 a8 A A ) 2085 ki 2k F ik A
) 60%~81%.

(AR TR T, 235k w St A e L
AN [R) it 2Rk A it M ) 30, 4 ok 38 3 A vy 5 A ) it
ROKNT &35 ke BF a2 B TH U > VA it 7 1 >H
Jitt 5 K o

GIAFEA AT ET 0 AT, T % 2%
S, PRI VA it 2 92D 30% 1) it L 8 % A R b
DX RO TG f 2, I HOHRC R R U T 13
Jiti £ 1 11 2 1Tt Ak 3L 53 S D R R AR 5.9 kg -
hm™2129.3 kg-hm_zo
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