4 Vol 41, No 4
7 ACTA PEDOLOGICA SINICA July, 2004

FEH OH F OAMAR
(

( ), 210008)
N  40%~9 4% ( N 60~ 241 mgkg ) , N
pH (1 :(2) (One-pool ):
(3 (Two-pool ) (4) (Special ),
Twe- pool Special ,
s Special
; ; ; Special
S153.6" 2 A
’ 1
, 1.1
1972 2000 4
One- pool t , 0~ 15 an
Twe- pool L1 Special 1 ’
30 [4] [5] - C N
(6l ) s
2 mm
> 25%, 1.2
pH (Kcl Wi w
=1:215);
7 (PERKIN ELMER, Series II, CHNS/ O analyzer, 2400,
: USA); CEC .-
’ 5 C N
) ) [9]
” (G 1990011811)
(1976~ ), , s - Ermail: lihuilin@ issas. ac. cn

: 2008- 05- 04 :2003- 10- 22



504 41
1
Tabel Chemical and physical poperties of the paddy soils (0~ 15 cm) inves igated
N CEC
Soil wde Soil type 0.M. (g kg™ Y Total N(g kg™ ") (emol(100g) ™Y
P ( )@ 25.8 1. 60 14. 2
S ( )@ 46.0 2.60 15. 4
B ( . )@ 2.3 1.40 15.3
] ( i ) @ 2.3 1. 60 15. 5
N ( ) @ 3.2 1.40 3.5
F ( )e© 3.0 1.50 17.0
N N
Soil wde Soil type Microbial N (g kg™ )  Heavy-fradion N(g kg™ ') o
P ( Ho 0 001 1.40 5.88
S ( e 002 2.50 4.95
B ( , )@ 0 005 1.20 7.28
J ( ) @ 0 005 1.20 6.53
N ( )@ 0 001 1.20 6.01
F ( H)© 0 003 1.30 6.31

(D Endogleyic Haph Stagnic Anthrosol ( bam); @ Typic Gley+Stagnic Anthrosol (Clay); @ Typic Hapli-Stagnic Anthrosl ( Calcareous sandy loam) ;
@ Hapli-Stagnic Anthosol ( Calcareous sandy loam) ; STy pic Haph Stagnic Anthrosol ( Clay loam); © Typic Hapk Stagnic Anthrosol (Loam)

1.3
10. 000 g, 13
12. 5 mm X 55 mm R 10 ml s
35C 25C
, 01357914 284256 70
103 120 . 20ml L5mol L' KCl
, 1h, , 2~ 3ml
(San system, Skalar, Netherlands) ,
NO3; =N NH4*-N,3 pH
07 14 2856 103 120
1.4
(D :
Y= k((T= Ty)D)" (1)
Y: (mg kg™ Y3 To: 15 °C; T

(C;D: (d); &k n:

(2) One- pool
N,=No(1- e )
Ni: (mg kg 1);]VO:
Nz (d)
(3) Twe-pool

Ni=No(l- e ") N(1- e ¥)
No  kq:

; ko:

(3)

(4)

SPSS (SPSS, 10. 0)

;Nr kr:
(2)
(4) Special
N,=N,(1- ek )+ Ci
C:
(3)

1.5

X

Person F
2
2.1
NHi-N

Y
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1 NOs -N, 1d , NO3 -N
N 1/3 (F) NO3; -N N mg ke !, 2mgkg ',
60% , NH;-N
oor A300'_°_p+s 35C
T:n —_0O—P —{—S§ 25C 'g‘n
_éf 200 %0 200
§ 100 E 100
s = , | | |
0 30 60 90 120 0 30 60 90 120
Hr 4716116 1ncubation time (d) 371 Incubation time (d)
1 120 d
Fig 1 Cumulative net N mieralization (N mg kg™ 'soil) during 120 d of incubation for si soi samples
1 N [10] , CN [11] ,
i’ (R'= 0.866 3 ~ - N C
0.9672°"°") 25°C [12] , N
N  40%~ 7.7%, 35C 6. 3% ~ N C C N CEC
9.4% , , N
(S) 240 mg kg ', N C N(  2),
(F) 50 mgkg ' 25C  35C N ,
1.2~ 1.6 N
1 ; (S) (S) N 2.6gks !, 1. 4~
) 2, 1.6 g kg™ "
N .
; N N C
2

TaHe2 Correlation (R?) between N mireralized during 120 days incubation and soil properties at two temperatures respectively

N mineralzed

Property Correlation Partial Correlation
25C 33C 25C 35°C
N Total N 0. 840 9" 0.908 2" 0 661" 0. 846 4™
C Organic C 0. 748 2" 0.870 5" 04733 0.2756
C Heavy fraction C 0. 799 2" 0.853 8" 01989 0. 056 2
N Heavy fraction N 0. 729 3 0.8336" 0 002 0.013 1
N Microbial N 0. 781 5* 0. 826 3* 0166 5 0. 058 1

* p< 0.05 %% p< 0.01
(k)
0~ 14 dk , 14 N, , )
,14 d k ,
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, pH ,
, ( 2 .
N (R’=0.8654  ~
, 14 0.9746" "),
N , , ,pH NH 4
2.3
2.2 pH 3,
pH .
, pH )
, 07 14 28 56 103 120 4

© —— B —e— ]

—%—N —0—F

4 ' ' . ' l L g . . . . —
0 20 40 60 80 100 120 0 20 40 60 80 100 120
JEFEINIA] Incubation time (d) % 3715 7] Incubation time (d)
2 pH
Fig 2 Change in pH during incubation period under amaerbic conditons
3 (EATM) One pool Twe- pool Spedial (R%)

Table 3 Cormelation coefficients ( R?) between N mineralized and incubation days wsing the dfective accumulated tenperature model( EATM) ,

the one pool, twe-pool, and special models at two temperatures

Models
Soil code
FATM One-pool Twe-pool Special
25°C
p 0. 883" 0.9 0. 976"" 0.964" "
S 0. 7927 0.976" " 0. B/1™" 0.991" "™
B 0. 857* 0.932"" 0. 972*** 0.938""
J 0. 800" 0.927"" 0. 977" 0.960" "
N 0. 756 0. 848" 0. 970" 0.961" ™"
F 0. 958" 0.888"" 0. 962" 0.921""
35°C
p 0. 4™ 0.903"" 0.981"" 0.952" "
S 0. 789* 0.909* * 0. 982+ 0.962%**
B 0. 49 0.926"" 0. 987" 0.9
J 0. 8917 0.889"" 0. 982""" 0.939""
N 0. 844* 0.889"" 0. 90" 0.967° "
F 0. 963" 0.835"" 0.971°"" 0.92""

*p< 0.05** p< 0.01;*%*%* p< 0.001
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508
s Twe- pool k k ,
, Special , s
3 25C . R’= 0.700
(N) 35°C n 7
s n(25C)=0.5146%0. 0455, n(35C)= 0.407 9 £
; 9 0.040 4, s
, ; One-pool One-pool No
k ” NO Nﬁ B
Twe- pool Special No N,  89% ~ 96% ,
Twe- pool ,
[13] No
« ” “ (Nqo+ N,;) N, 1.1~ 1.3, ;
7 One-pool One-pool ., (S) 25¢C No(119 mg kg™ ') N,
I/Ni~ 1/t , , (94 mg kg™ '), Special
? N Cr
No )
, Twe- pool
o 25°C 150 1 35
P .. F;
g ~ £
-g 100 r— -E’IOO
2 ~® @ i Observed g @ S Observed
> 50 ) 2 50 4
Z —_ Two-pool f&#4 zZ ____ Two-pool &Y
= Two-pool mode = Two-pool mode
i‘_ """ £ 1177 FE Special model i “““ JT 5 R Special model
°o 30 0 % 120 % 0 e w1
1% 71517 Incubation time (d) B #5151 Incubation time (d)
3 Twe-pool  Special (N)
Fig. 3 Comparison of the special and the effective temperature model simulating cumulat ive mineralized of soil sanple N
) R Arrhe-
, nius : ko= 2.15% 10°%exp( - 4.43 x 10*/ RT')
” 2 k(l 9 R
, , 8.314, T Qo
( Arthenius equation) Qo Qo 2th,
0w 104
, One-pool Twe-pool  Special Q1w One-pool
) One-pool Twe- pool , Qo
Arrhenius E, 1.3~ 1.5,
Onepool . (P) () (F) 35C ko 010 ,
25C , Arthenius Special Qo 1.9,
) Twe- pool
, Arrhenius Arrhenius
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, Arrhenius
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, Ar
thenius
35C .1~ 1.6
, Qo
, Special Qo
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, 15C

, 5 Spe
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Special

, k
25 C N ,  Special C N,
N N

: G (R*=

0.999), Special
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NITROGEN MINERALIZATION IN PADDY SOILS OF SHANGHAI REGION
UNDER ANAEROBIC CONDITIONS: DYNAMICS AND MODEL FITTING

Li Huilin Han Yong Cai Zucong
( State K ey Laboratory o Soil and Sustanable Agriculiure, Instinute f Soil Science, Chinese Academy o Sdences, Naging 210008, China)

Abstract The processes and characteristics of nitrogen mineralization in paddy soils of the Shanghai Region were stud
ied with 120 days anaerobic incubation at 25 C and 35 °C. Results showed that the organic nitrogen mineralized amounted to
4.0% 10 9.4% of total N (60 to 241 mg kg™ ') and the mineral nitrogen was only correlated with total N ( partial correlation
analysis) . pH changed grealy and was related to the mineral nitrogen contents during the mineralization. Temperature was one of
the main factors influencing the mineralization of nirogen. Four models, (1) effective cumulated temperature model; (2) a one
component, first order exponential model ((one-pool model) ; (3) a twe- camponent, first order exponential model ( twe- pool mod
el) and (4) atwe- canponent, mied first and zero order exponential model including a wnstant term ( special model) , were fit
ted to the observed minerak N vs incubation days using a nor linear regression procedure. The twe-pool model and the special
model gave the best fits amongst the four models. The special model was the unique one that could appropriately refled the re-
sponses of organic nitrogen mineralization to incaibation temperature in all studied paddy soils. All results showed the special
model made the best prediction of nitrogen mineralization under flooded condi ions.

Key words Paddy soil; Nitrogen mineralization; Anaerobic incubation; Model simulation



