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Table I Some basic properties of the soil in the field experiment

4% PH HHUR &N &P XK HHP ERK CEC
(H,0) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (cmol/kg)
St 73 35.0 2.09 0.934 410 5.0 121.3 17.7
P,05 60 kg/hm?, K,0 60 kg/hm®. N JERf BN 2 HRE5OH
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Fig. 1 Vanation of ammonia volatilization at the basal dressing period

in rice season
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2.1.3 BREERBREHENENIUEHER M
F2AEH, ERMAEERIREE SERE
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Ae®™ (A, BARY: Y WEHELRE, X HIEER),
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0.01. 53R, MERIKEIIRE B il k
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Table 2 Results of the fitting between ammonia loss and

N application rate in rice season

iR i) AR R? P
e 18 Y = 1.3343¢2%* 0.951 <0.01
ik Y = 1.1611e%%08% 0.9846 <0.01
BEAE SR Y = 0.3436¢"0121 0.9124 <0.01
ik Y =0.3337¢"011% 09192 <0.01
HiRE )18 Y = 0.8766¢"%* 0.9307 <0.01
it Y =0.7168¢>%7* 0.9075 <001
BEL SR Y = 3.4294¢907" 0.9125 <0.01
R tHhit Y =3.2615¢"™ 0.9198 <0.01

E: Y AEERR, PO Nkghm?; X FoRMIEE, #4AINkghm?.
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IR/, TR A BRSIKEIERE AN, Bt
— SRR HEIE L SRR S E R 2. FHI,
B 35 IE B 2 70 388 n AR A4 il P ) AR R 1 BB BB 7R 4 44
M. wARBPH U3, U4 43, BANESEER

Ammonium concentrations of surface water at the basal dressing period in rice season

BRKRMALFEIL T 434 N 22.10 kg/hm® F1 20.50
kg/hm®, SJRHEAENI®IE N 34.16 kg/hm® F1 35.01
kg/hmzo

HRREERAML, TRERAEIR
FEAR, MRSRMHEEE R A &K, HKE
FEAE A, TIEEAEETHA A &/, T RE B ERAILH
BEAR > JCAE >FEAE. X {HAAEIE. MIERHEIER
FEZREA KW, MEENENEEZREB
OREAN ;
2.1.4 BEZERHBKE 2003 F/HEZF 3 Kt
JEE Rt RERMAMBIMESEAERIKLER
R KR BEREAR B a0 hnmasém, i
JERRETFSIBHIE (£ 3). BMESEIRER
WAKRSHER N: AEREAEA N 7.30 ~ 29.70
kg/hm?, FHL 5 R/ 7.59% £ 0.61%, =15
JE N 8.83 ~ 32.72 kg/hm?, F1 5 A& 9.40%
+0.44%, WALRIAELLEAE 2 N ES S, SR
XK, RUBEREIBRERESERETREEER
WL (H F1HA 11.52>Fggs =10.10). AR5
MEERBSERESERRE e R—

R3 EFEELEAENSRARTTRRESHAR

Table 3 Cumulative loss and loss rate of N due to ammonia volatilization in various growth periods in rice season

i) B BAERT A BHAE RS Bk

ARALHERE SR AL HERE > HBRE AL REAE SRR AL HEAE SR RAE
uo 1.03 1.03 125 1.25 - - 2.29 2.29
Ul 3.14 (628) 4.39 (6.71) 2.00 (3.76) 2.15 (4.49) 091 (3.04) 1.58 (5.28) 9.59 (7.30) 1111 (8.83)
U2 7.88 (6.85) 7.86 (6.83) 428 (757> 565 (1099)  4.02 (6.69) 593 (9.89) 16.50 (7.11)  21.41 (9.56)
U3 1150 (698) 1295 (795)  5.17 (6.53) 6.95 (9.50) 543 (6.03)  9.84 (1093)  24.68 (747>  31.88 (9.87)
U4 1433 (7.60) 1578 (843) 852 (1038)  9.03 (il.11)  7.78 (7.41) 1203 (1146)  31.99 (849> 3501 (9.35)

i BEAMERTEERRHREAR, B4 kghm’ HESARBENEERRAR S ZNPHIERNHETS L.
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Fig.3 Ammonia volatilization at basal dressing period in wheat season
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HAUAFREHE Y=AX+B(E 4, BHXMRLT.
MEBATUEY, EEESEHERENXR, B
T RENPEREBNZFREKNBHKR, HE
WALHERERT A /b, XUt R HERE DT AT 7 N Bt
RERKER S, TESSREEMAL, R B
B TR EAERE K — i, EA L RAREACE

AN, BB, EREERNREGRICREERE
HRE/AD, FHHEM N BREM, AOEENEER
I BMEAEE >, Btk R, BRMMEEEE R
BAORERTIR, RERHE N RERAZE.

2.2.3 ZFEERRKRE MNRSTED EZF
KERWREL, MAHEIEHSKTIRMEE, SIE
RIAKBHERER I Mg, BANEFELR
BERAIER N, ALHIEA N 7.36 ~ 15.55
kg/mm?, SHEHEAEA N 9.66 ~ 21.22 kg/hm?; k&
551K 6.75% + 0.84%. 9.38% + 0.92%, RALHEAE
EER MRS 2 NE S . @40, R

R4 EFAEAMESHEROMSER

Table 4 Results of fitting between ammonia loss and N application rate in wheat season

S CE HEEAL BEEN R? p
E- 3l IR Y = 0.0445X + 0.3968 0.9658 <0.01
£k Y =0.0347X + 0.1727 0.996 <0.01
®wAAE 2k | Y = 0.0072X +0.103 09118 <0.01
ik Y =0.0041X +0.2162 0.9772 <0.01
A SR Y =0.0261X + 0.6303 0.9354 <0.01
ik Y = 0.0223X +0.2397 0.994 <0.01
FEQMK St Y =0.0778X + 1.1284 09721 <001
Hit Y =0.0619X + 0.5789 0.9963 <0.01

v X REMIER, 28 Nkghm’: Y Y EELE, A4 Nkghm?.

R EFFLEPERARIHRAKRESRAE

Table 5 Cumulative loss and loss rate of N due to ammonia volatilization in various growth periods in wheat season

sz HAER BRALm % HAR BHRX

RABERE S BBEAE AL HERE SR HAE P ALHERE IR B RE DAL SRR
uo 0.37 037 025 0.25 0.32 0.32 0.80 0.80
Ul 343 (7.64) 4.04 (9.18) 0.75 (251 0.66 (2.03) 244 (53D 301 (6.73) 8.16 (7.36)  10.46 (9.66)
U2 518(802) 801 (1274) 085 (199 142 (39D 355 (5.39) 5.71 (8.98) 1073 (5.86)  15.97(10.54)
U3 1009 (1215) 997 (12000 110 (2.14) 1.08 (2.07) 447 519 5.60 (6.60) 1741 (1.57) 1843 (8.82)
U4 1116 (10.79) 1311 (1274)  1.22 (1.94) 274 (4.98) 6.03 (5.72) 6.72 (6.40) 19.86 (6.22)  22.02 (8.49)

H: BEAMUERREERBHIRE, B4 kghm’; FSAMFAERARKE SR PHERNT L.

IS BEEEREE (P<005). BRARRH
PEME R BT & . ERATHS, EiE
MEIRERIARER, B5BRKRK 50% £f;
AR AR D, Fik, BRERPREFEER
TR FE B

2.2.4 i BAEFEERBKIERS: Rk
W F IR, EFEHERARES, HTER
IR TR, ESIRMBRART, N EERE
Fik, THFLEEE, BRFFHEERLK, M
TInR T L RMEIELR. MIRICEIELET, il

FREBEATEK, MRERMT HEmRt, BT
TRt N BEE, RN EEHTFEY N 2%
e, B AT R EUE R IR K
NEBRZEBYRE, RTHPRHED, 51
AEEMILEN 20%, T L ZNAASERE, F
WSEE 6.5 T, BHRTHERS, ®9 N
Bl NOy-N BRBEF/KLIBE. BREFRERE
M, BIERRKEOI, MR, BN
XK, BHEESEHIEER 40%, EEMNPEESE,
FHSEH 10°C, KSR, HEE4~5
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Fig.4 Ammonia volatilization in the rice-wheat rotation system
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Effects of Rate and Method of N Application
on Ammonia Volatilization in Paddy Fields

DENG Mei-hua”2, YIN Bin?, ZHANG Shao-lin?, ZHU Zhao-liang®, SHI Xiao-jun'
(1 Resource and Environment College, Southwest Agricultural University, Chongqing 400716, China;

2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China )

Abstract: A continuous airflow enclosure chamber method was used to study ammonia volatilization from
paddy field under the rice-wheat rotation system in South Jiangsu and effects of rate and method of nitrogen fertilizer
application on ammonia emission from the field during the rice and wheat growing periods. Results showed that
ammonia volatilization could be obviously reduced under the rice-wheat rotation system by optimizing fertilization, N
loss through ammonia volatilization accounted for 7.05% + 1.37% and 9.81% + 0.38%, respectively, of the total N
applied for optimized and traditional ways of fertilization. The difference in ammonia volatilization between the rice
season (water-logged) and the wheat season (dry) was notable. During the rice season N loss through volatilization rose
with the application rate of nitrogen fertilizer, showing a power relationship while during the wheat season, a linear
relationship. In the rice field, ammonia volatilization lasted short, and took place within a week after N application,
while in the wheat field, it lasted longer for about ten days. Almost 50% of the ammonia volatilization took place during
the basal dressing period in either rice or wheat season.

Key Words: Rice-wheat rotation, Optimized method, Traditional method, Ammonia volatilization



