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Comparing the Ammonia Volatilization Characteristic of Two Typical Paddy Soil

with Total Wheat Straw Returning in Taihu Lake Region

WANG Jun'? WANG Deian' ZHANG Gang' WANG Yuan'
( 1. Institute of Soil Science Chinese Academy of Sciences Nanjing 210008 China; 2. Key Laboratory of Soil Environment and
Pollution Remediation Institute of Soil Science Chinese Academy of Sciences Nanjing 210008 China)

Abstract: An experiment using monolith lysimeter was conducted to compare the characteristic of N loss by ammonia ( NH,)
volatilization between the gleyed paddy soil ( G soil) and hydromorphic paddy soil ( H soil) the Changshu National Agro-ecological
Experimental Station of the Chinese Academy of Sciences( 31°33° N 123°38” E) . Three treatments were designed for each soil type

i. e. control ( no urea and straw applied) nitrogen solely and nitrogen plus wheat straw. Ammonia volatilization flood water NH,” -N
concentration pH and top soil Eh were measured during the rice-growing season. Results showed that the NH, volatilization flux and
cumulative N losses by NH; volatilization from G soil were significantly higher than those from H soil the average cumulative N losses
being about 41. 8 kgehm and 11.2 kgehm ™ or 15.2% and 3.8% of the fertilizer N respectively. The average N loss by NH,
volatilization during the tillering stage was the highest among the three fertilization stages accounting for 29.4% and 8.3% of the
fertilizer N for G soil and H soil respectively. Wheat straw returning significantly increased paddy filed NH; volatilization losses.
Comparing with the sole application of fertilizer-N the cumulative N loss by NH; volatilization of fertilizer-N in combination with wheat
straw was increased by 19. 8% and 20. 6% for G soil and H soil respectively. In addition ammonia volatilization fluxes showed a
positive relationship with the flood water NH,” N concentration and pH for both soils but the relationship with top soil Eh still needs
further study.
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Table 1 ~ Basic characteristic of two typical soils
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Fig. 2 Dynamics of ammonia volatilization flux with different treatments
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Table 2 Cumulative amount of NH; losses and the proportion of applied N lost as ammonia volatilization in different soils
/kg+hm 2 1%
WNO 1.9e 1.9d 1.3¢ 5.0e — — — —
WN240 13.1b 12.9b 12.1a 38.1b 11.7 26.8 11.3 13.8
WSN240 14.8a 17.2a 13.6a 45.6a 13.5 31.8 12.8 16.7
HNO 0.7e 0.96d 0.5¢ 2.1e — — — —
HN240 3.7d 4.3¢ 2.1b 10.2d 3.2 7.0 1.7 3.3
HSN240 4.4c 5.6b 2.3b 12.3¢ 3.8 9.7 1.8 4.2
1) P <0.05
2.3 NH, N WNO. WN240. WSN240  45.1% . 27.5% -
21.7%.
NH, N 3 2 d;
NH, N NH, N
2d 5 y
~7d NH,” N x ¥y =5.092x +
17.615  y =2.443x +12.726
0.705  0.859
NH,; N WSN240 . NH, N (P <0.05)
. NH," N 20.6.  ( 4) B
1220 11.2 mgeL™"  WN240 NH; N
19.2%  29.8% « 20.7%; HSN240 3
. . NH, N
17.4. 14.8.10.3 mg*L™"  HN240 NH,; N
10.1% . 23.8% . 21.6%; HNO. HN240. "
HSN240 NH, N NH, N



1 31
40
—O— WNO
- —— WN240 -
C2H T —<— WSN240 3
iy i —@— HNO 7
a0 L y P 2 =, —al— HN240 X
- X \‘ A —&— HSN240 |
R \
F .
b= .
p=S
=
=
z
§ 88 8838 g3 8382838 s 88 = =
2 & &8 8 & & B8 E 8 8 &8 8 B & g 8 8 g B
HHI (H-H)
3 NH; N
Fig. 3 Dynamics of NH,” N concentrations in surface water with different treatment
350 150
(a) S+ (b) i+
=
300 y=50915x+17.614 7 y=2.4434x+12.7257
2=0.704 9 R¥=0.859 1
- 120 -
250 =
i -
=
g 200
£
5
B 150
B
e
100
50
0 0 I I I I I I 1
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
FH i ZKNH, TN i /g L I 78 7K NH, *-N g F /mg- L ™!
4 NH; N
Fig. 4 Relationships between ammonia volatilization flux and NH," N concentration in floodwater
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