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(70%) 6—9 1290.7 mm 36.5C
725.2 mm 16.8C -3.6C 0~20cm 1
F1 HiXTIEERE MR
Table 1 Physico-chemical properties of tested soil at the depth of 0-20 cm
pH (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
7.91 9.24 0.55 2.71 1.29 0.69 3.02 90.21
1.2 NH;
5 NO NI F =X (C,—Co)xVI(Sxf) x2 400
N2 N3 N4 N P05 K,0 2 F NH; (kg/(d'hm*) X
C, NH; (mg/L)
3 30 m? Co ( 2.5 m NH;
3m 30 cm mg/L) V L s
20 cm (em®) ¢ (h)
(150 mm ) NH;
“ 9838~ 2012 4 8 T'=3(Fxd)
5 10 20 cm x 24 cm T NH, (kg/hm’)  F NHy
4 2012 5 8 (kg/(dhm’)) - d a
( ) N
NH; =(Tne — T o) U
x100
x2 BLAEBTRERARNERES Txo NO NH; (kg/hm?)
Table 2 Fertilizer application rate for each treatment T NH, (ke/hm?) U,
(N kg/hm®)  (P,0s kghm®) (K0 kg/hmd) (kg/hm’)
NO 0 125 73 1.3.2 1 23 5
N1 112.5 125 78 9 50 mL
N2 150 125 78 4°C
N3 187.5 125 78 NH;-N NO;j;-N
N4 225 125 78 1.4
Excel SAS
1.3
1.3.1 NH; (0]
NH; 19 cm 2
15 cm
25 mm 25m 2.1 NH;
( 25 m 2.1.1 NH;
NH; NH; NH;
NH; ) 1~3 NH; 3
8 ~10 cm 15~20 /min 16
2% NH, NH; 2 kg/(d'hm?)
NH; NH; (D NH;
1~9 16 N4 (25.9 kg/(d'hm?))> N1 (24.5 kg/
7:00—9:00 (d'hm*)) > N3 (21.6 kg/(d'hm?)) > N2 (17.5 kg/(d-hm?))
15:00—17:00 4 h > NO (4.4 kg/(d'hm?))  NO NH;
NH; NH; NH;

NH; D
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Fig. 1 NH;volatilization rates in paddy field under different N Fig.2 Ralationship between NH; volatilization and N
fertilizer levels ’ application rate
2.1.2 NH; NH; NO (P<0.05) N1 N2
NH; 3 NH; N2 NH;
NH; 2 P<0.05 ( 3
NH; NH;
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(r=0.9166"") NH,
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Table 3 Amounts of NH; volatilization in paddy field and its
percentages to N rate under different N fertilizer levels ( 3)
NH; NH; 2.2
(N_kg/hm’) (%) 22.1 NH;-N  NO;-N 3
NO 23.44d - -
N1 66.1 38.0 NHI-N NOsN
e o 3a NH;-N
N2 67.5 be 29.4b
NH;
N3 80.5b 30.5b N
N4 96.9 a 32.7b NH,-N 3 (NI 2
P 005 ) 9 5 mg/L
NH;-N
50 -—°—NO —e—NI —A—-N2 7-—0—NO —e—N1 —2-N2
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Fig. 3 NH;-N (a) and NO3-N (b) concentrations in paddy field water under different N fertilizer levels
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N4 (39.2 mg/L) > N3
(34.9 mg/L) > N2(24.3 mg/L) > N1 (18.8 mg/L) > NO

(1.2 mg/L) NO NH;-N
NHZ-N
3b
NO3-N
NO3-N
5
NOs-N N4
NO3-N 5
N1 N2 N3 5
240 —o—NO —e—NI —2—N2
| —a-N3 —x—N4
210+ l(a)
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E
1&3150
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ﬁ120
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E 90
=
E 60
30
O 1 1 1 1 1 | | | | |
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0

222

4a

N3

N4
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(196.2 mg/L) > N4 (169.9 mg/L) > N2 (116.5 mg/L) >
N1 (106.4 mg/L) > NO (17.2 mg/L) NO
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Fig. 4 Dissolved N (a) and total N (b) concentrations in paddy field water under different N fertilizer levels

4b

N4 (220.8 mg/L) > N3 (201.2 mg/L) > N2(125.9 mg/L)

> N1 (124.2 mg/L) > NO (31.5 mg/L) NO

2.3 NH;
4 NH;-N
NH;

NH;

NO;-N
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1 2 3 59
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NH;-N NH;
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1 235
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# 4 TEHE NH;EXS5HEK NH;-N. NO3:-N, AiEMHRMERAHEESE
Table 4 Correlation between NH; volatilization rate and NHj-N, NO;-N, dissolved N and total N in field water

1 2 3 5 9
NH;-N M y=10.232x+2.947 y=10.412x+3.602 y=0.460x+8.042 y=0.283x+2.170 y=0.250x+2.136
r 0.574 1%** 0.599 1*** 0.446 3** 0.926 9*** 0.517 9%*
NOs3-N M y=2.539x+3.063 y=15.529x+5.542 y=9.521x-0.606 y =2.009x+2.747 y=0.208x+2.606
r 0.172 2 0.120 6 0.548 7** 0.440 0** 0.194 0
M y=0.019x+2.830 y=0.083x+3.233 y=0.135x+6.875 y=10.207x-0.859 y=0.105x+0.835
r 0.594 2%** 0.573 2%** 0.483 8** 0.841 2%** 0.193 1
M y=10.016x+2.848 y=0.090x+1.675 y=0.114x+7.016 y=10.174x-0.311 y=-0.040x+4.261
r 0.545 3** 0.751 2%** 0.447 2%* 0.881 3*** -0.003 4
M r *okE S ok P<0.05 P<0.01 P<0.001
(1o NH; NH;-N
NH; NH;
& (2] NH;-N NH;
NH; NH;
NH; (r = « 3
0.916 67)
NH;
[15-16] NH4+
NH; [18]
NH; NH,"-N
NH;
40%!7 NH;
29.4% ~ 38.0%( 3) ( 3, 4 NH;
NH3 [12] [19] [20]
NH, 11.3% ~ (21]
25.6%  10.9% ~ 21.8% (i NH," NH;
NH, 4.5% ~32.8%
NH,
4
pH( 1) NH; (1) NH;
1~3
NH;
NH;
NH; 2) NH;
(r=0916 67)
NH; 29.4% ~
NH, 38.0% NH;
3.2 NH;
NH, (3) NH; NH;-N
NHI-N [8-12, 15,17]
4 NH;-N NO;-N 0.9269 0.8412 0.8813
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Effects of Nitrogen Rate and Field Water Nitrogen Content on
Ammonia Volatilization from Paddy Field in a Purple Soil
Hilly District

HUANG Jing-jing, ZHU Bo, LIN Chao-wen', PANG Liang-yu, ZHANG Jian-hua,
LUO Fu-xiang, ZHU Yong-qun, YI Li-xia
(Soil and Fertilizer Research Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract: The effects of different N application rates (0, 112.5, 150, 187.5, 225 kg/hm?), as well as paddy field water N
content on NH; volatilization characters were studied in a paddy field in the purple soil district by using a closed air-flow
chamber method. The results indicated that NH; volatilization rate peaked during the first 1 — 3 days after N fertilizer application
and decreased gradually thereafter. Higher NH; volatilization rates were observed in the high N application treated plots. The
amount of NHj; volatilization during the observation duration increased with the increase of N fertilizer application rate.
Significantly correlativity (y = 0.312 3 x + 24.712 9, r = 0.916 6***) was found between NHj volatilization and N fertilizer
application rate. The ratio of N loss via NHj volatilization to N fertilizer application rate ranged within 29.4% — 38.0%. NH;-N,
dissolved N and total N concentrations in field water which showed a sharp increase after N fertilizer application were highly
related to NHj volatilization, with the highest correlation efficient 0.926 9, 0.841 2 and 0.881 3, respectively. Improved fertilizer
application techniques such as incorporation of organic material with chemical fertilizer, utilization of controlled release chemical
fertilizers and N fertilizer management during the rice growing season are required to decrease NHj3-N, dissolved N and total N
concentrations in field water to mitigate NH; volatilization in paddy field in the purple soil hilly district.

Key words: Purple soil, Paddy, Ammonia volatilization, N fertilizer rate, Affecting factor
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