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Abstract: [ Objective ] Ammonia emitted from agricultural fields has led to significant adverse effects on air, soil and water
environment. To evaluate the fate of applied nitrogen fertilizers, guide the rational application of nitrogen (N) fertilizers and
eliminate the adverse environmental effects caused by ammonia volatilization (AV), it is important to measure AV in field
conditions. The dynamic chamber method is commonly used in determining AV from rice fields. However, there are still some
drawbacks associated with this method. These limitations lead to the incomparability between different research results and thus
affect the systematic analysis and assessment of regional ammonia emissions from farmland. [ Method ] In this study, the effects

of the air exchange rate, time of the measurement, characteristics of the dynamic chamber, types of air-washing device, and the
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difference between vacuum pumping and natural wind environment on AV were studied. [ Result] Results showed that AV
increased with the increase of air exchange rate. Overall, there were three stages during the increase of AV which was linearly
correlated with the logarithm of the air exchange rate. The diurnal variation of AV was different between the period of rapid
hydrolysis of the applied urea and the period after rapid hydrolysis of urea. As for the types of air-washing device, AV values
measured with the straight through and spherical porous types were 25.6% and 8.5% lower than that measured with disk porous
type, respectively. The larger the inner diameter and the lower the height of the gas phase of the dynamic chamber are, the lower
the ammonia volatilization is. Volatilized ammonia absorbed by two gas washing bottles in series is only 88.6% of that absorbed
by the single gas washing bottle. The evaporation within the dynamic chamber increased with the air exchange rate. Although the
amount of surface water loss within the container which was ventilated via vacuum pumping was similar to that under the natural
ventilation environment, AV of the former container is relatively low. This indicates that the process of AV is affected to some
extent by the vacuum pump and air-washing system. [ Conclusion ] It is obvious that the influencing factors such as air exchange
rate, measurement period during the rapid hydrolysis of applied urea, characteristics of the dynamic chamber, and the air-washing
device should all be considered in measuring AV. The transparent dynamic chamber (diameter 15 cm) connected with a separate
flowmeter and only one gas-washing bottle, containing gas-washing holes on the side of the disk or the end side of the straight rod,

airflow rate of 15-20 L-min"', and the gas phase height of 5-8 cm are recommended to be employed in measuring ammonia

volatilization from rice fields.

Key words: Dynamic chamber technique; Rice fields; Urea; Ammonia volatilization; Air exchange rate
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Table 2  Effect of series of two absorption bottles on AV

AR

Single absorption bottle

PIA~BE U

Two absorption bottles in series

AP

The first absorption bottle

AU

The second absorption bottle

W LY 58 W R 58 Wi IR E Js8s

Absorption AV/ Absorption AV/ Absorption solution AV/ Total/
solution/mL  (mgm?) solution /mL (mgm?) /mL (mgm?) (mgm?)

1 74.5 76.83 74.9 71.92 75.8 0.18 72.10

2 74.3 75.92 74.2 71.19 76.0 0.17 71.36

3 74.1 81.43 74.0 63.70 76.0 0.19 63.90
SEHI{E Average 78.05a 69.12b

e 1~3 RR=EAEEMEM, AV AR R, ARFHERAAHE %7 B % (P<0.05), TFE. Note: 1-3: Three replicates. AV :

Ammonia volatilization. Different letters indicate significant differences among treatments ( P<0.05) . The same below.

http://pedologica.issas.ac.cn



1622 + b1

=

59 &

x3 HKELGEHITIELRENFTM

Table 3 Effect of different types of air-washing device on AV

4+ Morning 9:00—10:00

N4 Afternoon 14:00—15:00

ERLY &

AV/ (mgm*h™")

W NH;, -N e

NH}-N concentration / ( mg-L™")

WSO NH, -N YR % B

NH;-N concentration / ( mg-L™") AV/ (mgm>h™")

A 3.34+0.05a 12.72£0.19a
B 3.08+0.11b 11.52+0.29b
C 3.04 +£0.15b 11.57 £ 0.58b
D 1.82 +0.09¢ 8.99 +0.55¢

5.40 +0.10a 20.01 £ 0.36a
4.97+0.11b 18.43 £0.39b
5.21+0.28a 19.32 + 1.02a
3.83+0.74c 15.35+0.89¢

e RPN FESFRERR 25 B3% (P<0.05), F[F. Note: Different letters in the same column indicate significant differences among

treatments. The same below.
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JNEE 14 em A E ZIE K 1 87%.

R 4 HSEABWERIFELRZIE

Table 4 Effect of specification of the dynamic chamber on AV

iRty e S AR
Airflow rate /  Air exchange AV/
(L-min") rate /min”' (mgm>h™")
A% 14 cm,
N 10.0 13 121.8 + 5.6ab
AR 5 cm”
A% 14 cm,
~ 19.7 13 128.9 £ 0.8a
SAHEE 10 cm®
A% 19 cm,
18.5 13 106.4 + 4.0b

S 3.5 cm”

(DInner diameter 14 cm, Air space height 5 cm; @Inner
diameter 14 cm, Air space height 10 cm; (@ Inner diameter 19 cm,
Air space height 3.5 cm.
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GG R T e 111 ST % N ]
K P NH =N it | WSO P MG P 42 2

Bl H SR A B HEn (38 5)o ZEAR I Wl 44
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Hb B FUAIF 5% 4 S R AE B SR Ry B 538 15~20
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Table 5 AV, reduction of surface water and NH,-N in surface water under ventilation and natural conditions

P

FH T 7K i /b FITHEZK NH-N b iR d s kbt
Air exchange rate /  Reduction of volume of ~Reduction of NH,-N in AV /mg

min”! floodwater /g floodwater /mg
{4 <7 Low airflow rate (9.0 L-min™") 5.0 12.80+1.22¢ 0.789 + 0.028¢c 0.833+0.011b
< B High airflow rate ( 19 L-min™") 9.0 19.16+2.98a 1.022 + 0.037b 1.134+£0.014a
H #& X Natural ventilation condition 15.71£1.11b 1.058 + 0.079a

AYHT, AL TG A KRR = R 1 R ST
Ko B VRSO MY MR AR B R, g R
20 L-min~" B, P00 WO SR 2, 85 Wl
VORI A Y M 00 Bt A e A, R OO Y
PO B A S e WA o MR A 0 A0 178 ey A B
SRR E e M KRR A R AN 15 em
(R 14 cm) WA E, SHEE 5~8 cm, IR
oA 15~20 L-min ™', #SJ0R A8 16~20 1K .
SR R RN A B W = A B, R EN
BRI S A A R N R LR
(E 2), FIHX—FR, R A FE#S SRR
A S I AR AR 1E R AR

BRI, 5 P 2 4 W I 25 SR8 227 il
ST B . A PRSI ERA . U
SRR R S5 H A5 R R AR IR . SR Z i ARG 2 d
A PRGHDK i, & S T K NH, -N W E %A
s (& 3R 4), Pk i & IE & H AR
TE S5 RAA—3, R UE sk T %
K AE A — RS- {H o A O [a] 9 250 43 A
S IR AR 2 h A 1~2 h, B F AR 4 hill i 1~
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PURE - HH A 7K BRI A 2
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R MORAR RS K A AR . WER R Rl S

1.5 hJ& , MRSCIR A B A e 39 i 2 el /> (K
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EAEOLT, Al E N E B KRR T A 2RR
AT WZE R, (IR N NH, -N AR T A
SRR T I NH, -N /i (3% 05). 325 K ] g2
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