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TaHel Selected soil poperties of the studied pacdy soils
pH Clay
Soil types Soil pH Organic carbon (mg g~ ') Total N (mg g~ ') (mg g ')
R 27.9 2.7 4.5
502 250 2.2 2.6
12
NH;  NO3 N0 N, , A :NHj-
N ,NO3-N ;B :NHj-N ,NO3-N NH;-N  NO3-N
60% NHj NH3-N 18 57 Bmol g™ ', NO3-N
2 14Hmol g~ !
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(KCl 2mol L) NH; NO3  NO; , 3 ; 3
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13
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Fig. 1 Change in soil pH with incubation time after addition of urea to Hydragric paddy soil (a) and Gleyic paddy soi (b)
22 PNHI
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Table 2 N,0 and '°N, emission rates and changes in '’NO3 , SNH} and "NO; concentrations with incuba on time in
Treatment A
5N,0 5N, 5NO; SNH} 5NO; ABN
Incubation
Treatment . (mmolg™"h™ ") (mmolg™'h™ ) (mmol g ')  (mmolg™!)  (nmolg™ ')  (mmolg™ )
time( h)
Al 7 0. 00 222 3.30 791 0311
25 0. 00 9 07 1.58 78 0 195 561
73 0. 00 18 5 17.9 757 9 &0 1348
A2 7 0. 24 973 46.3 8 B 4 45
25 1.2 701 38.8 8 810 324
73 0. 51 195 34.9 743 16 3 1358
Al 7 0. 14 539 0.00 10 2 0. 14
25 0. 61 774 0.00 100 1 00 251
73 4. 57 18 1 0.00 919 10 7 1500
A2 7 1. 34 L 56 29.4 10 6 L4
25 2.2 201 46.5 10 2 31 147
73 5. 60 6 01 126 9 67 16 4 857
( AD,"NH} ( 2 )
PNO; - PNO; . . PNO; .
ISNHY 15N03 5NO3 . 5N, BNL0,
N, , KNO3(A2) , NHZ
ISN(E , ISNog ISNOE
KNO;3 (A1), 5N,0 , KNO;3
NH , APN (p< 0.001), NH
PN (2, :
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; PNHJ
, KNOs , SNHE
23 B No3
B N3 (3, NOs
(4 . ) PNO3
( 3) , 5NO3 ,Bl B2
0.06710.003h™' 00680003 h™ (B1) 0008
£0.000 h™ ! (B2) 0.021£0.001 h!
3 BN,0 N, ,5NO; NH; NO; (B )
Table3 "N,O and PN, emission rates and changes in "NO3 , '>NH;" and ®NO3 concentration with incubation time in
Treatment B
15N20 15N2 15N0§ ISNHZ ISNOE AISN
. Incubation i g . -1 1 _1
T'reatment time( h) (nmolg™ "h™") (nmolg™ " h™") (mmol g ") (nmol g™ ') (nmolg™")  (nmolg™")
B1 7 3. 66 612 &3 61 20.5 498
25 4.06 450 325 99 14.1 1 880
73 0. 11 123 93 100 0.6 2527
B2 7 2. 40 56 9 &7 79 53.7 521
25 3.7 383 323 130 53.7 2091
73 0. 09 QR 29 166 2.66 2945
Bl 7 13 8 2.91 1 21 4.14 0.59 204
25 9.4 3.8 1 060 8.10 0.48 532
73 6. 71 4.7 718 8.89 0.41 1173
B2 7 22 8 13.9 1 117 26. 1 8. 11 345
25 151 17.2 7 31. 1 7.53 1230
73 7.0 9.9 279 29.3 9.28 2347
4 (y= Cye ™) BNO;

TaHe4 Simulation of the changes in SNO; concentraion wih incubation time by the firs-order readion (y= Cye )

and its regressive parameters

Soil Treatment Co(Hmol g™ 1) k(h™ 1 R? p
B1 1. 419 0 067%0 03 09%3 <001
B2 1. 410 0 06810 003 099 3 <001
Bl 1. 290 0 0080 000 0999 <001
B2 1. 273 010 1 Q998 7 <001

3 : PNy PN NO3
, SNO3 5N, N0 (p<0.01)
. NO3 BN,  BN0 (p< 0.01)

KNO; ISNH; ; "NO3 ()
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EFFECTS OF UREA AND KNO; ON PROCESSES AND PRODUCTS OF

INORGANIC NITROGEN TRANSFORMATION IN PADDY SOILS
I. PROCESSES OF INORGANIC NITROGEN

Cai Zw cong
(Institute ¢ Soil Sdence, ChineseAcademy o Sciences, Narjing 210008, China)

Summary

By using N tedmiques, effeds of urea and KNO; on processes and products of inorganic nirogen
transformation in Hydragric paddy soil and Gleyic paddy soil, colleded fran Wuxi and Yingtan, respee-
tively, were investigated under flooding conditions at 25 C. The results showed that coupled nitrification
and denitrification of "NH} occurred in both paddy soils. Oxidation of PNH; in the Gleyic paddy soil
amended with N-labeled urea alone was teminated at the produd of ®NO3 , but denitrification product
PN, was observed, mplying a high possibility of aerobic denitrification. The decrease in PNO; concer
tration in both soils, followed the first-order reaction. The readtion constant of the Hydragric paddy soil
was about 16-fold that of the Gleyic paddy soil. Addition of urea raised soil pH and stimulated DNRA pre-
cess in the Hydragric paddy soil, and both denitrification and DNRA processes in the Gleyric paddy soils.
However, denitrification was a dominant process in '"NO3 transformaion. The differences in the effects of
urea and KNO; on the processes and produds of inorganic nitrogen transformation in paddy soils would pr+
marily result from their different effects on soil pH and secondarily from concentration effect.

Key words Paddy soil, Nitrification, Denitrification, DNRA, Aerobic denitrification



