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Effects of different fertilization methods on
paddy soil nitrogen mineralization

GU Chun-zhao, FU Min-jie, SUN Yu-he, LIU Chun-hai
(Agricultural College of Yanbian University, Yanji 133002, China)

Abstract: Tempo-spatial variations in soil net nitrogen (N) mineralization and nitrification of Yanbian growing
season paddy with three fertilization methods (chemical fertilizer, chemical and organic fertilizer, organic fertilizer)
were investigated with a PVC tube sequential coring and in-situ incubation method. The results showed that there
was obvious spatial and temporal variability in three paddy soil nitrogen mineralization. Paddy soil in August showed
a strong nitrogen mineralization, and had a strong nitrification in July to August. Nitrogen net mineralization rate
(nitrification rate) in the upper soil(0~10 cm) was significantly higher than those of the lower (10~20cm) soil of three
kinds of paddy ecosystem. Ammoniated process of three paddy soil occupied an important position in nitrogen
mineralization process, its NH,*~N ratio of inorganic nitrogen in the upper soil (0~10 cm) were 58.1%~94.4% (CF),
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36.9%~93.8%
soil nitrogen mineralization.

(CF+OF), 23.3%~93.5%(OF). The results indicated that Organic manure treatment had advantages for
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1.1 KR

TR Hb A T M BT T UK B (42°29'N,
130°E) , 1% X & Ty K pli kA, 24 P34
5.6°C AR THREK 644.8 mm, IRIGEERE 3 RN R
JE =X RS H VR RIS 4 AT Oy =043 50k
Bt TEAILAE (i AE 4514 . N 150 kg/hm? P,05 100
kg/hm? K,0 100 kg/hm?) B A7 HLAL (FEAL . 15 000
ke/hm?) | A HLAEF LEHLIESS G (fEIE . N60O
kg/hm? P05 40 kg/hm® K,0 50 kg/hm?, ZEAC .65
000 kg/hm?), HA+-HEfbvER WL 1,

®1 3MERATXBEETENELER

Jita A 77 =X 2 (cm) BHLF (g/kg) A (molkg) S (glkg) A RLHE (mg/kg) EH (mglkg) pH(H,0)
HEHLIE(OF) 0~10 20.2 150.4 0.18 59.5 141.7 6.0
10~20 19.2 120.2 0.16 72.5 147.3 6.0
FTHLIE (CF) 0~10 17.0 161.4 0.15 24.1 159.7 5.6
10~20 19.0 92.9 0.17 23.2 130.7 6.0
AHHUIE+TCHLIE (CF+OF)  0~10 19.8 99.2 0.14 61.4 165.0 5.7
10~20 22.2 79.0 0.16 99.1 151.3 6.5
1.2 SHHBRAE W ()RR AL T,

2012 4F 6~11 H  ZE ANy XCARE b 4%
XA LRIEREIL 5 AN BRI G FR 05, SR UK 4 R %
5 % 2 BUFE 7 (Sequential coring and in —situ
exposure) ™ FERE— 3535 LU IR INAR 5 em (KK 20
em F) PVC 4T ATIE  /NOBUR S R, —4& 1%
HT 800, 5—80ME T80 HEERE D,
HRIA A AT IR A 55, BN IE SR Z0 0 30 d,
BERFRa oy BUR SR, WP SR Bk
D7 A B TR — ISR S, SRR A A
FJR(0~10 em) FIF JZ(10~20cm ) W2 T 4E (KR
(8] S35 % A8 A AT

E N ST AL AR K 2 B NHL-N
NO; =N K RUERAEPE T (I |, 33985 KRR At
TF#£(105°C,24 h), +3Erh NH~N FI NO,-N &
KB A 2M KCL IR0 8 FH % 22 3h
M (BRAN+LUEBBE-AA3 , Germany )il 5E , &4+

NMR=(C~Cy)I(t-ty)

NNR=(C’ ~C’ p)I(t-t,)
A H, NMR F1 NNR 53 5] 2k 35 57 i Be 4 Y+ 38
R EFMSF AR (mg/kg-d),CFC* F35
TR TCHLA (NH,~N+NO;—N) FIE S A (NO;-N)
i (mglkg) 360 1 ¢ 53 5 2R B FRH1 AR5 19
IET

ARG itR F SPSS 14.0 Geit#i b4, AFEJF
A FR R AT S A ] ) 2 S S 3 MR BRI 2R
25531175 (One—way ANOV A—test) , 2 8 HLHER AR
H K% (Duncan)
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2.1 HEREA X3 HEEH R AR
2.1.1 efedy Xt NH-N 698w 3 Fiti e Jr =X
(CF .CF+OF F1 OF) FgHI +3EfY NH-N & B A71E



AR 2 A4k, i CHLIE R 2 (0~10
em) TIEFI TR 2 (10~20 em) T3 NH,-N &8N
8 A, b 215 NHy-N &8558 25.2
(£1.2)mglkg 1 8.4 (£0.5)mg/kg, i CF+OF Fl OF
RS bR R 3 NHA-N S8 6 H i
i, CF+OF AbFEAEH || N2+ NHA-N S &5
54 40(+1.5)mglkg 1 3.6(+0.9) mg/kg, OF &b FLAF
H 23 NH-N S 5500008 42.5(+3.4)mg/
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kg F110.8(+0.1)mglkg., Z5G5KF 3 FitIE Iy Ly
FFZEEEARKENARD (9~10 H)NH =N &
A, T3 NHA-N S fe 3 Floi A =X ] il 22
SRS, B2 e HITE CF+OF F1
OF AbHH] 22 S A B 2  (H —F B & T CF AbFE,
i 8 Ay CF 4bBE NH,*-N & & % % & T CF+0F
A OF 43 X5 CF ALFEAE 7 A RS Mae e
K(FK2),

*2 AEAEEBAXT NH-N &2 (mg/kg) B =3 &

A CF(0~10cm) CF+OF(0~10cm) OF(0~10cm) CF(10~20cm) ~ CF+OF(10~20cm)  OF(10~20cm)
VO R PHE AR P GRMERZ TIE ERE VA RS A bR
6 1250 0.8 40a 15 42.5a 34 12b 03 36a 09 108a 0.1
7 18 02 73p 04 5.8b 0.6 07¢c 00 120 03 31c 07
8 252a 12 6ic 06 4.5¢ 0.6 84a 05 352 03 41b 04
9  0.6d 0.1 3.4d 03 1.0d 0.1 03d 0.1 150 03 05d 03
10 0.6d 0.3 20e 04 1.5d 03 08c 01 11b 04 06d 03

ECEI R e NG E S &R ¥ NCE =2 T s S LIl

3 Bt AE 5 2 ) NH N SR
()72 (A1 B 22 Sk (36 2), HLskFh s ] A 22 S M Fil
R ELL M AN, 3 At = 6~8 H
fy )23 NH/-N S 35 T N2, 1Mo~
10 Ay b F)2 4 NHA-N S EEF AL E,
2.1.2 MG XA NO,-N #9%m 3 Mt it 5 =X
)+ NO—N &5 NH,—N [EFREAE7E B i iy 2=
AR S (HEAEL T PR A EHAS[R] . AER 3 AT,
B CF+OF b3 3384k A e 7 it A Ach 381 7 - I
NO, =N S =7 9 A fem, H-S5HANA ) 2257
#, %A CF M OF 4b# )2+ NOy-N & 843
WA 10(£0.2)mglkg 1 8.9(+0.4)mglkg, 1M F)Z 115
5351 10.9 (£0.5)mglkg 1 11.1 (£0.5)mglkg, i
CF+OF Ab# 438 NO-N & 7E 8 A, HEH
A el 22 S 3, IZH 4y CF+OF Ab3 |- )2 1- 4%
NO, =N &84 20.1(£0.4)mglkg, i N )2 +3EH 21

(20.5)mglkg,

A AL Ty 2o 3 B 2 NO-N & 774
ANE B F 0, CF Fl OF &b ¥4 H 4y 19 & 2 4 5
NO, =N S i & 25 (0= 8 A9 Hfr+
HENO,-N 2 B KT CF+OF 4b3 | )2+ 4
W3 Rl AR AL BRIE] NOs-N B JC I 25 5,

AFRGEAE A B W T R 2 43 NO—N 7ER)
6] b B2 18] 20 A, 2% 3 A, 78 6~8 Ay, 3 Fliti
JEAL3EE] NOy-N & i 4R 90 0 12 3585 TR
T2 WA 9,10 Ay, 3 P LA R NO-N &
WIZRBN T2 L TR L2,

AN, FEHHERR 9 A M A, HAs A £
NH,/~N 3, 3 FPRgH ) L2 135 NH-N 7ZETCHL
R LB AR AT B 53500 R 58.1%~94.4% . 36.9%~
93.8%F1 23.3%~93.5%; T J2 3550 47.8%~
93.9% .15.4%~87.0%#1 14.1%~79.2% ,

®3 AEBIETHT NO,-N &E(mg/kg) WE =FHF

CF(0~10cm) CF+OF(0~10cm) OF(0~10cm)

CF(10~20cm)  CF+OF(10~20cm)  OF(10~20cm)

H iy

FIE bR ZE PIME bERZE CPIIE AR ZE CFIE fERZE CFIOE PR PIE bR

6 1.7b 0.6 2.8¢c 0.7 2.8b 0.2
7 1.3c 0.3 1.4d 0.1 1.5d 0.4
8 1.5bc 0.2 20.1a 0.4 1.9¢c 0.5
9 10a 0.5 11b 0.4 8.9a 0.4
10 0.3d 0.1 0.6e 0.2 2.6bc 0.5

1.3b 0.2 1.0c 0.5 1.8¢c 0.2
0.5¢c 0.2 0.3d 0.2 0.5e 0.3
0.5¢c 0.2 2la 0.5 0.7d 0.5
10.9a 0.5 11.2b 0.3 11.1a 0.5
0.3c 0.1 0.7cd 0.3 3.1b 0.3
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22 MERARMLESWELRS ST LRI
221 #efe XafArE a3 FEAL =
- S R LA B S ) 2 AR AL (R R B AL
(14 B S A A s B 0 Rt A 7 =X S (K 4), 3 B
Jiti A 7 2 - 98 1) dpc i AW Ak A I 2 B 7 A
%y, H CF.OF Zb3AE 8 A fEAE 80 i s Ak i 72
CF.CF+OF .OF 4b B8 | 2 /) fe K il 4k %43 51
0.45(+0.02) 0.5 (£0.02) ,0.46 (+0.02)mg/kg -d, CF.

CF+OF | OF 4bH T J2 5 de R Ak % 40 531 4 £ 0.33
(£0.01) ,0.48 (£0.02) .0.58(+0.03)mglkg-d, ZEil4>
Pras R, 3 At e 7y =X 2 1A S H 1]
PE AR R E 225, L OF b3 T2 13 %%
Ay [ B S A A7 7E S 35 22 5% it PR AR A By Ak
FL(CF F1 CF+OF) B F 2 L 3EAXA I A 43 (CF #E 9
Ay .CF+OF 76 7 Ay) Mg fb R 5 H AL A 17 22
FREERAL),

x4 AEEEAXTEELRNEEIHE
i CF(0~10cm) CF+OF(0~10cm) OF(0~10cm) CF(10~20cm)  CF+OF(10~20cm)  OF(10~20cm)
TR bR EM R EWE AR T AR FIE ARERE EIE bR
6 -002c 003 -006b 002 -004c 000  000b 001  -001b 001 0.0lc 001
7 0452  0.02 05a 002  046a 0.2 033 001 048a  0.02 058a  0.03
8 031b 003 -029c 002 028  0.02 03la 001  -035c 003  035b 0.2
9 -032d 001 -035d 002 -021d 002  -030c 002  -0.34c 002  -0.33d 0.03

e FE = 9 110 v i £ 25 () 2 AR S () A A2 3 it
fE =Rz, Hodh OF A3 R 2 L fh R
FEAE WL I 25 (0] 53 5, X P FR 398 T 2 A R A A
KZEM 6~8 AR E ST T2, CF.CF+OF b3
FFREARENEDS AL (CFAET Ay, CF+
OF 7E 8 ) fATER E 25, HAh, INigHisfh 54K
EkA, SMEARARE -2 LA DRI
NOs =N [ R HGERE, 1 2 3 NOs—N [
Frid gl 2 (% 4),

CF,OF Ab¥ A K F i + AL R (L 2Rk
7 AA) Bt EAE A S T CF+OF AP (K 4)
222 e XATA RS AL EGHeh 3 REIE )T
K FZLEAVEAT L ET R A K
AMAEAE B I 0 AU RERON , o K A ARy
KAEAET Ay, CF.CF+0F OF |2 KA
#4358 0.43 (£0.03) .0.65 (£0.01) .0.79 (£0.05)

mglkg-d, 8 3 FitE AL 5 XA _E )2 IS H O
R LR Rt AR 2 5

3 Fofrit AR 5 =X A 8 B b R T A a) AR
FRIEZ I 7 B2, ot CF+OF b3 R 2
+ I AR B 45, B2 s
TERELAN AN B EST T2, CFLOF 4b3
FTFENFEERFEN TS AM LZRESTT
2,

AR 7 A Oy HLAR G A () 4b
(CF+OF \OF) [ F 2+ 804 R0 1L R 8 250 T
FERARAYALEE (CF) , A MLAR A AL 2E T2 Z 1Y
TALVER ;8 A 0 St AL KL A AL BE (CF L OF) | F )2
TR 3 2 T AR A R AT AT T it Ak FE
(CF+OF), FEARK AR, HutiA HUIE A A B
(OF) N2 8858w 1k % W3 5 Tt LI b
1 (CF .CF+0F),

AEEERAXTET HENMNTHE

CF(10-20cm)  CF+OF(10~20cm)  OF(10~20cm)

FIE briEdn 2 FIE bR 2=

FIIE bRiERZE FIIME bR 2=

%5

A CF(0~10cm) CF+OF(0~10cm) OF(0~10cm)
7O AR ERME AR

6 -0.15b 0.06 0.23b 0.07 -1.03d 0.11
7 0.8a 0.03 0.97a 0.03 1.06a 0.04
8 0.85a 0.03 -0.08¢ 0.02 0.35b 0.02
9 -0.29¢c 0.07 -0.29d 0.02 -0.17¢c 0.02

0.39a 0.01 -0.02b 0.04 -0.07c 0.03
0.43a 0.03 0.65a 0.01 0.79a 0.05
0.04b 0.03 -0.35¢ 0.02 0.33b 0.02
-0.27¢ 0.03 -0.33¢c 0.03 -0.23d 0.03
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I ety b X A APR38R [

R AR OR B3 LS ) e i, ANl
3 R AR 25 ZR Ge Ot FH IS HLAE A7 AILACFI JCHL
NEBC Gt A PLE) R4 10 em BYPIANZ
U, LA AL s A R AR A TR ] A 22
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