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Table1l  Properties of studied paddy soil
PER 0~20cm 20~60cm  60~90cm

14 pH 1 8.3 8.4 8.4

4N (g/kg) 15 0.6 0.5

TR (glkg) 24.4 8.1 7.3
Fiki<2pm (glkg) 241.0 246.5 224.3
Hiki 2 ~50 pm (g/kg) 623.7 638.7 628.5
b4 50 ~ 2 000 um (g/kg) 1355 115.0 147.1
CaCOs (g/kg) 128.9 166.5 161.0
CEC (cmol/kg) 22.2 18.2 175

CIN Lt 9.7 8.2 8.3

fEE A 28 (1984—), L, PUNIEGERN, Wi-Lafsed:, EENH L EE S MmN RE  m MF5t. E-mail: tlan@issas.ac.cn
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Frid N #HE, 3L PNOs-N 57 5 4 i AR )
AN )2 B AR SR IAN 2 R PNOS-N
JEF A B R R ) 2 35 I (p<<0.05) .
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Fig.1 Changes of NH,™-N concentration during soil incubation
after addition of *NH,*NO;
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Fig. 3 Changes of **NH,*-N atom% excess during soil incubation
after addition of ®°NH,*N
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Fig.2 Changes of NO3™-N concentration during soil incubation
after addition of “*NH,*NO;
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Fig.4 Changes of *NO5-N atom% excess during soil incubation
after addition of *>NH,*NO;
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(2.2 mgl(kg-d)) , HZEiE R0 22K (p<0.01) .
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Fig. 5 Changes of gross mineralization rates during soil incubation Fig. 6 Changes of gross nitrification rates during soil incubation
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Fig. 7 Changes of immobilization rates of NH,*-N during soil incubation

2h 1§, 0~20. 20~60 1 60~90cm 213
A4 41.0%. 39.5% A1 36.1% 1) NH,-N #[#H &,
MR 2525, 184.6 A1 184.5 mg/(kg-d); LL K
7.9%. 9.0% F1 55% (1) NO3s-N #[H5E, HHRMIK
 120.2. 64.6 1 41.0 mg/(kg-d). 2h J5, HTCH
SER N BN, SRR B E N S i
KPR LR fiE . i, 0~20. 20~60 F1 60 ~ 90
cm L) BRI E NH.-N 40 200 ke A A
2h, 1d 1 2d JG. HFEER NOs-N [RIFEAEAE A"
RIS, AEITAIAIGS NH =N 5. hah, seghsl
REFRW], FEFR N N R e 5 P /e TR e 2
L2
2.2.2 13 N Bl R FH B A7 B )

(NH;"-N + NOz-N) fil NO3-N &5 A4k 43 o
HA AR A2 7 FE (3) F (4) ), 453U
9. 10. MR, HHALEREE DAL R

150 -
@ 0~20cm
100 | B4 m 20-60cm
0 60~90cm

o

4d~7d

NO3~N I E## (mg/(kg-d))
g

i o .
1d~2d  2d~4d

50 L
I i)

8 NOs-N BYEIEHE KA E AT (L

Fig. 8 Changes of immobilization rates of NO3™-N during soil incubation

BARZEERN, K TR R 2 A sl A
N AL ARICFEE SR, f: dy e = 2
46 - CINH,-N1 + [NO5-NT A4 e 45
FoO 5 it = BMEfE - [NOg-NT MR &
SEHAE, AR NI FRILEE R, A E N AE
(R EASE — AL 7, LY N SR B I e 4
M sa T s AV E I, A s R B e . {8
FRERIE, SR MBS AR T B
R RO, XA e T AR AT T S 10y
BRPE: LIRS R, FRid N B R BOR R
Wi, HAA T A LR 8 5 FE A AR T I e 52
A I o

3 it

3.1 XFHA N RAUZHBRAZHELERRS
HILRRMRIZ



52 BT

SRFH N R BB LR SO 2 R - e % il e 157

20 ¢
& 0~20cm

S 10 | m20-60cm

< 0 60~90cm

[

E

- 0

%

B

= .10 LY

2 ;

20 L

I ] 92

B 9 N RS LERMEIFFRA BTN

Fig. 9 Changes of net mineralization rates during soil incubation
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Fig. 10 Changes of net nitrification rates during soil incubation
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transformations in a ponderosa pine-bunchgrass ecosystem

Gross Nitrogen Transformation Rates of a Paddy Soil

in Different Layers By Using *°N Isotopic Dilution Method

LAN Ting*2, HAN Yong!, TANG Hao-ye'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract:  The *®N isotope dilution method was used in a short-term (7 days) incubation experiment to quantify gross nitrogen transformation
rates of three layers of 0-20cm, 20-60cm and 60-90cm in a paddy soil. The results indicated that, 2h after the addition of **N solution, the gross
mineralization, nitrification and immobilization rates of all layers were significantly higher than other time periods (p<0.01). After 2h, the
mineralization rates were fluctuant within a small range. Nitrification rate of 0-20cm layer decreased significantly with time, however, the rate of
other two layers changed little. According to the statistical analysis, the changes of the nitrification rates were positively correlated with the changes
of soil NH,™-N content. Besides, it is worth to notice that 2h after the addition of >N solution, a large amount of NH,*-N and NOs-N were
immobilized, and it might be mainly contributed to abiotic immobilization. Furthermore, the turnover between immobilization and re-mineralization
happened in the 7 days incubation experiment. The results showed that gross nitrogen transformation rate was more useful to quantitatively describe a
single nitrogen transform process compared with net rate, but for the reason of irritant effort of the addition of **N solution, re-mineralization, and the
neglect of gas loss, as well as DNRA (Dissimilatory nitrate reduction to ammonium) in this research, there was a difference between the true
transformation rates and the estimated ones.

Key words: N isotopic dilution, Gross transformation rate, Mineralization, Nitrification, Immobilization, Paddy soil



