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Effect of fertilization on ammonia volatilization from paddy fields in Chao
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Abstract: Ammonia ( NH,) is formed constantly in soils because of the biological degradation of organic compounds and
NH; yielding mineral and organic fertilizers. NH, volatilization is one of the major losses of applied nitrogen fertilizers,
which is affected by the local climate conditions (e. g., temperature, sun illumination, and wind speed) , soil moisture
content, urease activity ,fertilization time, and ammonium concentration in surface water of the paddy fields. In this study,
A situ experiment combined with venting method was conducted to study the effects of different fertilization patterns on NH,
volatilization in Chao Lake Basin during the rice season in 2010. In the experiment, there were six treatments with the
control ,the conventional fertilization, the optimization fertilization ( according to local test of fertilization recipe ), the
reduction by 30% of nitrogen fertilizer, the reduction by 50% of phosphorus fertilizer and the straw return. The results
showed that the NH, volatilization loss from paddy fields was affected by fertilization and ammonium nitrogen ( NH;-N )
concentration in surface water of the paddy fields. The NH, volatilization among different treatments lasted for one week and
the volatilization peak occurred within one to three days after fertilization, then declined quickly. When the rate of
phosphorus fertilizer remained the same(e. g. ,he treatments of the optimization fertilization and the reduction by 30% of
nitrogen fertilizer ) , The concentration of NH, volatilization loss enhanced as the nitrogen application rate increased with the

same rate of phosphorus fertilizer. The amount of NH, volatilization ranged from 7.22 to 14.20 kg/hm*, Which accounted
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for4. 59% to 6. 64% of the total applied N for the whole period of rice growth. Compared with the conventional
fertilization, the NH, volatilization loss was reduced by 1% to 2% respectively with the treatments of the reduction by 30%
of nitrogen fertilizer \by 50% of phosphorus fertilizer and the optimization fertilization, while the NH, volatilization loss was
reduced by 6.98 kg/hm’ with the treatment of the straw return, which total ammonia volatilize quantity was 54% of the
conventional fertilization. The highest NH, volatilization loss occurred at basal dressing, which amount for 60% of the total
NH, loss, while the lowest loss did at panicle stage. The concentration of NH;-N in surface water reached the highest within
one to two days after fertilization. The positive correlation was observed between NH, loss and NH,-N concentration in the
surface water of the basal dressing and the first top-dressing. From the point of the water improvement of Chao Lake basin,
the period within a week after the fertilizer application was a critical time to control N loss and leaching from flooded paddy
fields. NH, loss would be decreased when N and P ferlization was rational. It is necessary to apply rational and balanced
fertilization for N and P. Combined with economic benefit and environmental risk,the straw return is recommended for rice

production in Chao Lake basin.
Key Words: paddy fields;fertilizer ;ammonia volatilization; Chao Lake basin
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Table 1 Results of NH; volatilization under different treatments
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RREEL R/ (eg/hun”) 1.04eC 15. 24aA 13.80abA 9.93cB 12.93bA 8.26dB
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Table 2 Economic yield and benefit analysis
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RO A B AR T KRR E A E KRR AF R &, AR R S 7 i T 1 IR S, A ROt
FHERAE Y S R 22— R A BRIEAN R s o 0T it N BT R0l S s ) o v T 3 e M A e sy, AR FH b 3
T NE AR, H 2% & I, ZEISOA e B sl 8 DR B . 2R 578 I8 7 (AU S RREE = T iR , B
T340 FH A B e 33 A S A K R 2418

AR T T - M S e A — 2 BRI, R S ) SR 5 e B, it A T R K ) ) 2 R A R T
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R T 3 P UK T P 0 PR 2 G A O B 0 R bR, b B S A A R R, = R iR
Ouyang' " %5 & PR, 450N Fctft A0 S T LA 5 58 o) 9 i, JHL D L Ot e 1 5 o ) i 8 1 v AR A1 - 498 pH
(B, TR)EH A 285 -tk P LA - S92 B 1% 1 5 48 R A 18 pH (i, /D T 35 . ARAFST R, 1
ARt RE 5 98 S0 % Ak 3 1) UM it FH o AH W), B A it FH i AN ), 204 kAT 22 5%, o AN AR i IE 5 7t S A
Fb, 380 T Ut 2, 08D T WA 0 o, P ARt AT 4 e /N T L A A e, A S ] SRV T e
A & w2 T

G AR Y R PR, st AR 2R T O AR S I O AR IS — A P, NG -N R PR it A H 1 S 45 R R S
REBOE S AR S Tl RS SR L T LU R R Al 5 e AR K, TR 2t ARG H 5 48
KRG K A, 7E 2—3d IR RSB R, BEZ A Hr i A= rms Ab S . /KRR NHG-N BR T 3% W bt
IR FE R MAC , TR) At e A Pl 0 AV T 20 72 B 2k DA e R S R R [ 52 40, I LS &R S R 4
AR KRS . 5 A T K R R A e , A — AR I T AR U I S KRR, H R B Ak A B EE g K
NH;-N e FER R, AT Ui B IE FAR A it ME A7 7E 5 R W R R i R AU . ik 2L 30% A P NH;-N R BE 341, ik
BT FH 0 SERE D AR R KU, AL J5 — SR 4 il U R AR T 2R ) SC BRI, AN [t S Ak 28 P
JKH NHG-N B2 AR Ak 5 OG0 1) 204 &l AR L SR — 3, X 52545 R A B K o NH;-N
WP R R H AR W R B R EZ— MY A" DI & 0K 5 H K A NHE-N 3B 2% 1)
M,

FUHIR AR T R & S i S IR R0 5. 24% —7.13% , ARIK K SadE A IX KRG 1 1
WFFT % B, R 2 R 0 e — Pt o 45 0t A 300t R0 1 719 18, 6% —38. 7% , 1R 22 SCik 8 /K A8 2 4% K i 1
9% —42% " | GAHEF LG A LL, fiver . A RE SRS i, R X 8 H 23 K 24 HA Bk Kt
T I RAR D XSS BRI T R & M TS S AR AR A T BEJR AT 3 A — R RV it R A R
M), IX sl 2R it P A P A5 K F, KRS 2 i IE B2 7E 200—250 kg/hm® 9 T, JH At il DX e 2 210N i ) 2
ik 350 kg/hm®, A3 5726 IR AUt A 1 ey, 0 R R . 02 48 pH B sZ ), 350 b X + 3 pH
K 6.9 Zedy , BIFREAKR, HAIIFRFEN, pH (8 7.2 REIER WIS, 24 pH (R TIHUE , &35 R i kB
pH @k =R HOK AR, N ARG A 1355, IR 38 A K S5 A0 5 B2 K AR, ARG 56 1
SR FH T 1) BT TG, T T AR AT K I 0T RARE 12d, LA KO 35, SRR K, 53 KT EAH e, 5 1 D TR Uk
T RE RN
4 ZEig
4.1 BAREEEEREIE N 7.22—14.20 kg/hm® | (5 BT A 4. 59% —6. 64% , FERE M BUE: 5
B S Y, 2 o G R 3 S R 60% , DRIk, 356 A sk 300 s i e P 0472 408 2 1 O e st 30
4.2 LML DR FH R RLAE 7= 2 T HERE IS 1—3d N5 K Bk i, S R RRLR R e 1 JE A, B
K55 K A B A R B S B S Y TR AH DG . DIARBR TS e M 258 ZE R A 5 1 81 B AR T A28 45 & 1Y
S 4
4.3 FUIEitE FH i K i A it FH 2 350 2 X ) 38 204 2 7 A S ) RN A 24 2 5Kk I, 5 R A A
Ho, DA 30% B 50% KA b AR A ek /b 4 3 E A5 A R 0. 94—4. 90 kg /hm® 5 /NZE FEFFAA H AL BE A 3
SR R BRI D8 R AR it A B KU, R BEARAS45 8 A 26 DR R0 EE , 30 7 SR Tyl ok A 2
e,
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