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Ammonia Emission from Paddy Field Measured by Laser Absorption Spectroscopy in Taihu

Lake Region
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(1 State Key Laboratory of Soil and Sustainable Agriculture | Fengqiu Agro-ecological Experimental Station, Institute of Soil
Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049,
China; 3 Tongling Institute of Environmental Sciences, Tongling, Anhui 244000, China)

Abstract: Ammonia emission is one of the important pathways of nitrogen fertilizer loss from farmland in the Taihu Lake region.
In order to study ammonia emission dynamics and influencing factors of paddy field in the Taihu Lake region, the TDLAS-BLS
method with high-temporal resolution was used in this experiment. The results showed that, compared with the night time, the
concentration and variability of ammonia above the rice canopy were significantly higher in daytime after fertilization. Ammonia
emission increased rapidly, reached a maximum value in 2-3 days after fertilization, and then decreased rapidly. Ammonia emission
loss in tillering stage (36.6%) were higher in panicle stage (23.0%), which was mainly concentrated in the initial four days after
fertilization, and accounted for 80% and 84% of total ammonia losses for tillering and panicle stages, respectively. In tillering stage,
wind speed, solar radiation and air temperature obviously promoted ammonia emission, and solar radiation influenced most. The
effects of wind speed and temperature on ammonia emission in panicle stage were low. Precipitation significantly decreased
ammonia emission rate, and was the main factor influencing ammonia emission during the rainfall.

Key words: Laser absorption spectroscopy; Backward Lagrangian stochastic diffusion model; Ammonia emission; Paddy field;
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Fig. 1 Schematic diagram of field monitoring
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Fig. 2 Intra-day dynamic change of NH; concentration during tillering (A) and panicle (B) stages of rice

http://soils.issas.ac.cn



%6 1

PAAEALAE . FETROCIISOETE B AR A A TSR 3% Kk 1167

B EFIF R, Ah, 1R (6:00—18:00) i TR H
JEHESR AT PR Z 5, FBOLIT B i) 220k B (P B KT
IR, F Tt N s D KoK AR A R AN
P 2 A b sk B I AR T BE A
22 AEERESELER

i TDLAS HE A 1 i sf (] 23 HE R 20k B A0
454 BLS BT EHE & HR (30 min ¥{H) AN
3 PR o R B AR R, S R e i LA
B, st 1 AZeh, s R SR AP LB E
TGN S AR . B AR AR S 2 5 LTt
J NREREaS, H A NI R AR, FIRE
R R FEH TR R] o G4 M BE R 2 R R B KT
PR . H BRI FERE R H B S BOG RS
TR HEARTIEALG S 3 K 12:00—12:30 ik 2I(E 23.3
kg/(hm*d)(LAZE N 1), i & s R A tAr
WIINR R AR EGR, THBALESE 2 K 12:00—
12:30 RISKZNEAE 11.7 kg/(hm’d), SR HEARE(E T
BUAY H PR ) 5 R ARSI R 45 R —80, X TRES
LB R] Y SR AR ZL B IR

25
= SrEE
NE 20 N ‘J’[h*%ig]
=
>
25t
Z
¥ 10}
)
4
& 9T
0 ! T e N N
0 72 96 120 144 168

HEAL ] (h)
B3 kESEAMMBEHNRIELER

Fig. 3 Ammonia emission rates during tillering and panicle
stages of rice
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Fig. 4 Cumulative ammonia losses during tillering
and panicle stages of rice
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Fig. 5 Ammonia emission rates and wind speeds, solar radiation, air temperatures during tillering (A) and panicle (B) stages of rice
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Fig. 6 Effect of rainfall on ammonia emission from paddy field
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