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Table 1 Physical and chemical properties of soils

A ER G BT £ BATR S X A A pH
(g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg)
CK 28.96 1.91 115.17 0.601 12.04 100.54 7.68
A 30.20 2.06 115.95 0.609 18.98 85.32 7.36
B 28.91 2.04 114.80 0.616 27.55 77.58 7.53
C 30.62 2.15 114.23 0.699 16.06 81.44 7.26
H 30.43 2.18 151.30 0.626 14.99 96.94 7.30
M 37.24 221 123.02 0.886 27.30 115.22 7.16
Y 35.68 2.38 119.00 0.871 16.41 113.55 7.65
1.2 HFAE St

K= N AR B IRk BT RE 7 A HIEH
il 4 ANERNX ERERAA, HIF R R
F A L FERUXT 1= 20.00 g, 437308k 30 43, E T 100 ml
IHETEIR A, N 50 ml ZEER /KA 358 b M Fnids /K
WA, HgIRESE, BT 30C+1°C MBI 85
o TH 0. 7. 14, 21, 28. 42, 56. 63. 91. 120
K, 3 e EAE R BEALECH 3 43, N 4 mol/L
1) KCI % 50 ml, &% 1h by, WlEsedug
NH,"-N, NOz-N. HUH HHERE 5725, ANpgkalis
Feo FEFRIR] - 5K o4k o] 2 AT
1.3 MESMEEESITAE

AP e R A R A Ev s AU R
FREGIEs it S0 e R P A i 2ss Al s >R ]
F v —fHER DU LL s SO I e R P ok 1R BV
(Olsen ) R LMRAHEIGE: pH KBS
R e (KC e, T = 1:22.5)5 NH,™-N,
NO3-N i3 73 #r4¢ (San system, Skalar, Netherlands)
I5E K Excel 2003 F1 SPSS13.0 4 A%t £eds ik 4743
Br, AEH] LSD 53 #r-F-24{E AE P<<0.05 /K11t 2

2 HR59H

2.1 EHEEEE KBTI RETLAIENE

HI 2 )40, FEVE/KERIRES O K M IS it
KRG AL, NOs-N 4 3, Rl (CKO R ECA)
W (B) HREEADHIE (C) 4P NOg-N
BH 0 107, 8.4, 11.1. 9.8 mg/kg, 1R 7 KJGilt
HMON%4 1.5, 0.8, 0.6. 1.1 mg/kg, WE/KEFEMAMR) K
AT A EZLL NH, N JERGA, 5 RE S =
) 95% ~ 100%, 7K - T30 Al & & 5 I ) ¢ &R
1o HESNIRM, 7655 0K, 07 K& 135
WA S 2T RIS 5% WK 58 14 KAt
FUIEALFE - 330 A S B BB T Sl AU HE, R
it A S 2 TR U B S R, 25 IR 1%
KOs A8 0 ~ 28 R 11 IR) B A0 it 2 Ak 2N
R AD AL B R 22 e A B 7R 42 KRG &4k
PRI B B Ik, b R S+ DT A
g, WRES RN 94.7 malkg, H O E AL FE K
24 89.5 mg/kg, HUCHREMIAA A LI, 4

2 FBKEFHERFMEECIELEM NH,S -N. NOs-N &8 (mg/kg)

Table 2 Ammonium and nitrate nitrogen contents of soils under different fertilization treatments during the incubation

Rr R ] CK A B C
(d) NH;*-N NOs-N NH;*-N NOs-N NH4*-N NOs-N NH;*-N NO5-N
0 19 10.7 36 8.4 17 1.1 35 98
7 336 15 32.0 08 32.7 06 318 11
14 385 15 45.6 2.2 55.4 04 525 08
28 525 0.7 63.9 04 735 1.0 73.7 0
42 67.6 0.6 79.7 0.7 88.7 08 935 12
63 175 0.4 67.7 08 775 0.0 86.6 08
91 2.1 0 183 08 33.2 06 53.5 16
120 2.2 0.1 16.8 0.2 22.8 0.4 33.8 02
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Fig. 1 Changes of soil mineral nitrogen contents under

normal fertilization treatments
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Fig. 2 Changes of soil mineral nitrogen contents under

new-type fertilization treatments
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(R A LRI P IR K 22 HCE 55 Dy e A= B R
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AL BRI A SRS R /N TR I S+ AR LR A
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TEVE/KETFR 0 ~ 42 RN, ZEREIEALIR ) 350" it

R/ DT AR AR EE, Ho TR AE 2R 63 K
T, A6 LA AL B U AR LIS TR A7 BT 4R, 2 A S B
A HEA A SRR FH RIS A T A= mlsR, R AE
T gAY, g T R AR R, [H]
A 358 Hp R o i ) SR R AT /K RS 9% I 38 20 MR
IRy, RIAERE IR 55 63 91 KK FELEREHE AL BE 1)
T R S R, X 4 R it R T
TR KRG S A A AL R LA 3 AN E A R
8
2.3 AREIMEREFEHERT 1B R R RISFRAIRZ M

R 3 15, HAMEAEE (CK) FLL, %5 M
AT AL R A TR S, WA+ DR IE AL R
(C) HIEAR G B, AR AR 4%
Srnld T 10.5%. % I I A B TR B . )G
WA ERA BEN 2R . WK IR S E
FEAEIX 4 AT s o6l it I s W f5 o BUEK, IR UL EE
(A, HRZE (B, WRIEE+PHIE (C) abPELL
ATt A B A A B A Rl G T 23.0%,  37.9% A
45.5%.

#3 EMEREET LIRB BRI

Table 3  Soil nitrogen indexes under normal fertilization treatments

AbEE g AR BT TR R
(g/kg) (mg/kg) (mg/kg) (mg/kg)
CK 1.91+0.07¢c 115.17+5.12 a 126+10a 55.6+3.3d
A 2.06 £0.04b 115.95+5.87 a 120+21a 68.4+4.2c
B 2.04+£0.10b 113.80 £6.45a 128+0.6a 76.7+26b
C 2.15+0.04a 116.23 £ 3.68 a 13.3+12a 80.9+48a

e SRR RS AR PN 2253 B (P<<0.05), Lt = Figriin] L™ i im KM - BRI R, T .

HIZE 4 WA, AE 4 SHT RY AL H i A 2 it
A (B) ARG AR, 785 MUt RAEBE K He il
WA TR (M) ATHLBRIE (YD) B it ] 2R

it SR s R e+ A LR A BRI S (R 22 5 R
RAEBWIAAH R & e 12.8 mg/kg, L+
AHUBRIRAL PEYIUGH R & R 7.6 mglkg, 22

(H), #BREss N+ %55,

Forp H A A+ A L
WAL PR A il 2.38 glkg, LU UG RE
SEINT 16.7%. it T /KRR LR N Ak B S 2 1t e v
4 151.30 mg/kg, L H U R+ AR R AL R, H

=]
=]
=]

M

JIELL 5 RN 2+ A 3 A ER TR T k2 5
B HLRRIE . AR 2l
DERENLIIBRAR T 3 LA, b 8 R 2+ A L

B A SR R

PRAE PR L R 2 AL B L s> T 18.5%.

R4 HEGEREET LIRERAER

Table 4  Soil nitrogen indexes under new-type fertilization treatments

AbEE ol AR A BT VA R
(a/kg) (mg/kg) (mg/kg) (mg/kg)
B 2.04+0.10c 114.80 £ 6.45¢c 128+0.6a 76.7+26a
H 2.18+0.05b 151.30+4.53a 10.7+1.3b 70.7+2.8b
M 2.21+£0.06 b 123.02+2.76 b 104+16b 71.5+3.2b
Y 238+0.17a 116.00 £6.18 ¢ 76+12c 625+52¢c

Ot AL
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Effects of Different Fertilization Practices on Nitrogen Mineralization of Paddy Soils

LIU Ren-jun*?,  CAO Yan-sheng“? TIAN Yu-hua', YIN Bin?
(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: Paddy soils from different fertilization treatments in the field experiment were collected to study the effects of different fertilization
practices on soil nitrogen mineralization by using water-logged incubation method. The results showed that compared with control (no chemical
nitrogen application), soil nitrogen mineralization capacity was promoted by either application of chemical nitrogen fertilizer or organic fertilizer.
New fertilization practices which included applying the mixture of lignin and nitrogen fertilizer, slow-release fertilizer specific for rice, the mixture of
organic carbon compounds and nitrogen fertilizer decreased the capacity of soil nitrogen mineralization. The application of the mixture of organic
carbon compounds and nitrogen fertilizer reduced the amount of mineralized nitrogen by 18.5% during the water-logged incubation, while the total
nitrogen of soil was increased by 16.7% compared with the treatment of local nitrogen application. These results suggest that the new fertilization
practices are beneficial to increase nitrogen immobilization in the paddy soils thus can reduce the risk of nitrogen loss to the environment.

Key words: Paddy soil, Nitrogen mineralization, Immobilization, Water-logged incubation



