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W B FREPAT K AT L

R M N 150 kg/hm?. K,0 150 kg/hm?, /NEHTT K
P AR CGEBERRES) R HIA P,0s 75 kg/hm® A1 60
kg/hm®e A UL BB REIR) /N ZEREFE K G ORRIRRFF I
100 : 40 @ 45 LLEIRA, 242 A H HESR BT L

OFEGIH: P EFEERARAE TREEE ) IHEH (KZCX2-YW-406-4), “+—T.7 HFRHE LHRIF S5 H (2008BADA4B07) i [H
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T, R B S ) B 97 T8 L C Il L 2 Riffaldi
SN I LR 2 FOAN A T RERT 14 BROASTR] o - et
ATHWL C A I, BT 7 BRI & R S R4
{HHA LA Jones PORCHE— 25 112 L HEATHL C B4
TR R etk

DAL, AR5 AT T R s 2 Bt e e el AR 25
FR AR FH AR S R G 75 03 PR3 e 07 1K 6 Ay e
PG, R 2007 F TOKTEREMIH 50N 4,
X ICEAT 2 N B R FRT S, HH R O B
FRFEYIY -G HL C R 2, @VFM AT
BHLC RN S0 25 R LSRR, kit r
PRI AR A A 25, (RIS o] AN [ e S it o)
FWACSHI R s VAL I AE T R0 & I A K 2540
WSHG TSR MR . XAMAFITT %
T EEFE A KR A AL N G O, T HO -5
BUTTR 2 34 ok 21— AR
1 MRl5A®
1.1 Rt

TR0 Hb S 7E ) R A4 e B ) R [ R 2 B s e Aol
AR S S (35°04' N, 113°10° E, BL R faifR A 3
FEsiliDo 12 e 2 I R il A 28 A, 4
/K& 605 mm, FEEEHT 7—9 J, FHMEA
13.9°C, HHEMAEACP IR R m] + . KRR T
1989 4F-RkTE (HI/NE2ZR), BN A&/ - FK—
SEP RS RIS LA ML C 5.83 gkgy 4
N 0.45 g/kg 4P 9.51g/kg(P,05). 4K 1.93 g/kg(K,0)-
AN 9.51 g/kg. HR P 1.93 g/kg (P,0s) %L K 78.8
g/kg (K,0) FlpH 8.65. TIEALJI2H N, P FI'E K
WA, R AIT 7 MR, B OFPIE (OM); @
— LA IR A HUE (1/20M+1/2NPK); @)% BT
IE (NPK); @HEBEIE (NP); OBFIE (PK); @
BIAE (NKD; @OARHEAE, BIXHR (CK), #FANbE 4
ANES, L 28 AN BEHLHES, FEAS /DX I 47.5 mP.

INEFIFKREENIE JRE) MK GRRE

7 ATNAIR 2 A PR THERRGE, RJE#EK. KT
TR0 M LA B 50 D0 SCHR[26]
1.2 TIEMES

2007 FERER KT 6 H 4 HIHIEE, 6 H S
H#&®, 7 H19 HEHMTIEE, 5T 9 A 21 HIGK.
SR HFERAET 2007 F 6 H 6 H, BIE FOKAKI#HE
B AR BE/ANX R 22 RO S R AR B
EE (0 ~20 cm) LFE, 2N AHSFARsL =,
oL 10 H IR, BRBR SRS T 4 CUKFRIC AT
TEh—E T RT, IR EIE 10 Hy 60 HA
100 Hf o m T 5 salss . A pL ¢ F 1
AN [ RE o
1.3 MEMBEAZ*

TIEAHL C A COL BT R T 2 P55 IR
PoikEtY, BREC S0 g OXCFED & 10 H AR, BT
1000 ml ISR, FH 281 7K 57K 43 5 )5
IKE 50%, THiFRMH 25°C iR 5 K, ARG T8
BHEH RN 10 ml #KEEA 0.2 mol/L NaOH % 1)
INBERR, EEEE, T 28 CHETREFE, RIS (1.
SPATFRZES 10 20 30 54 7. 114 164 21, 264 30.
37 KIS /NGERR, R RHE A 231, DA 135
LR E PRI 5 2 o R AT IR AR DL, AR PR
U5 2 101 38K Oy AR A AT IE 1Y . FHAR BRI
I 7 LI 52 NaOH WL CO, Ho

A R T 5t FDA VB2 S o 760 B B 1
it (pH = 7.6) I FDA (38 HE LR it
WRZIRE 10 pg/ml, AT, 24°C #RFEFE 90
min, RN EIZ )Y, 6000 r/min 5.0 5 min,
RJGIRAGTIE, 490 nm PAKHHAT LA E, JELARRH
2 IR e FR AR K R 1338 0 0 R

T4 NCRAE ORI IRV e, HIEAL C X
FH o R v s P
1.4 TIEHNH CHLTIERYERL

T AL C BN & I E R TR ke )
CO,-C B (LA T L E R RN 251K A 4 B
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K30t M ) = 7 K 2R T A 00 B A LR T A R BE T —

WM AL C B SR g R T A ©
Ci=Cy (1-exp (-kt)) B, @C,=Cy (1-exp (-kt))
+ C,PY, @C, = ktrm®!, @C,= kt + intercept?®* il 4
Helprt Bt LU S 45 FONI S8 25 SR 2 [R] 1R ok E
RE, EREYOE REUR ST RMEA T AN R it
NEALBE A S5 (P A ML C 4T R . b Cp (mg/kg)
it (d) IR A CREUE R ) CO-C (mg/kg) R
i, Colmg/kg) A HIEF AL v LA ML C &, C (mg/kg)
HHT AL C B, ke m (A BRH LR E
Tk k A CofE T ATHE L IEA ML C Wbl anidi% ., b
R PR SPSS 13.0 BAFHEATIIA
1.5 ¥iELE

FT RIS B R SAS 8.0 #AF#EAT 7 25 5 HT A
Duncan it Z PEATE:, CERASFIALFEAITE p<0.05 /K-F
(2. R Excel 2003 BEATHE]

2 HRHTETHE

2.1 KHARERELIREERSFHEAR G
cediE
Wk 1 PR, A8 37 REFRIE N, A A A
BAHEAPL C BRI CO-C R L H RN ]
MBS RIEAAL, BRI, b
PR ZAEWIIRIT BORETL COL-C FIE . (PN I7) 1)
R BUK, BRI EIEAT, B CO,-C IR
RIBWIEARE T2, X0 e TAE LS I aapr
Bguay e ahl ¢ SRz, eflugat:mas
fifts BEAREIRIS M AOHELT, LIRS AL C BB
b, HIRBEYIT IR o R AL C, il R
T, COx-C IREIBGE A TT AR AR
—e—oM
—— 1/20M+1/2NPK
NPK
600 - NP
—¥—PK

—0—N\K
| ——CK
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Table 1  Characteristics of soil and cumulative C(

LEFEAEE IR M), AN [R] Jite I Acb B 1 338 T R A
CO,-C EMmEREE (p<0.05), OM. 120M+
1/2NPK. NPK. NP, PK. NK. CK A:H4-54 733.94

go0 —¢—OM
—m— 1/20M+1/2NPK

NPK
600 L NP

—%—PK

)
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eh
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i) —e—NK

X 400
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Q
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0
0 10 20 30 40
R FEmF ] (d)

1 KEAR EEARALIE + ISR T2 CO,-C MENZSEL
Fig.1 Changes of mineralized CO,-C of soil under long-term

fertilization during the incubation

672.9.543.0.491.0.438.2.332.5.348.1 mg/kg(CO,-C),
ZEAE AN Cy A N RIS 5 A Ab B n) 22
S (R Do BHRIHTEY, &
JEALALPE I CO-C RBUEL HIFAHL C. &N
Fr R E IS 38 2 B IEADE (n=6, r=10.958,
r=0.916, r=0.823, roos=0.707). Ross % AR
A MONIEDHL H3E C BRI CO-C HEFE 14T
Bl C & NI N N RSG5 AL C
B AGTCR P INET s SAEYIEATHL C At B rp ke
PAEAE, PR R AL C. 4 N FIBEY
TEEE ARG BEXT T BN C A AE = 2B 5%, A
MR CO-C RABEINE, S5AIISS AR

go0 —¢—OM
—m— 1/20M+1/2NPK.

NPK
600 |- NP
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fpLC
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Qb PR CO,-C 5
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oM 733.9 9.45 1.23 7.7 33.48
1/20M+1/2NPK 672.9 7.80 0.94 8.3 19.68
NPK 543.0 5.60 0.76 7.4 9.60

NP 491.0 4.86 0.79 6.1 14.52

PK 438.2 4.56 0.58 79 11.29

NK 332.5 4.08 0.53 7.7 8.43

CK 348.1 3.82 0.48 8.0 10.50

[F IS E— 5 250 i 45 AR L], "OM™ Al 1/20M+
1/2NPK AbFE A HL C 0 LB CO-C B
Y@ T A 2, X A PR e R N
T e LR A HL C B bRy, e fie B % 1o
FIERCAEDIE DT, e LRI AL C kAR
B, ST AEEHL C M o JErh BRI,
Tt FH AL N OIE T LRI 380 O/N LG, iE—20
S B E M T RED T, B AR LR
LR, 1/20M+1/2NPK 1 OM Ab# A 2253, %
WML REMERE H A L C AEHUIRRI Lo i, 1

FRE A E g o AT IR AR 20l N
K JERIRESLR, Kabak p AP A e LA L C
AL BE T, AN 1 3R 7 kN RE T, A
Bb, AER L ERATNIZERL P ALK . B 2,
A HUIEFAARE e ~F- i it FH 350 fie W 35 8 i R A ML C
R, AR ISR 7 R

T

FA—HIR MR KB HE-cO- c ZRE

S5 OM AbFEEE KT 1/20M+1/2NPK A3, CO,-C
(1R T 8 A LA AT T (A 3, 33K 3 B BRAT WL BB AE st e 4N e e
180 HE A 4 1 PE LY, sl 5 801 e o e (etkee) eke) -
[42]

BB FE SR, NP PK A NK 255 24889 945 +23 #7 3
P AT NPK A it e Ak 2 7SSO EE NK A5 0 004 &2 »
1%, FLEsA B FR fd, NK WK b3 -3t e o7 o o
LB COL-C (1) AR 95 ke 1l 1 2 s g 2 e o o "
JUT TS SO7 AN, NK AT CK AR | . - ” .
HHL C BRI COAC BRI ZERAREHE (p> o s o w

0.05), M., &t P X113 CO,-C B E MK,
XATRESE T P 32 IR A R SR = RE
ALY EE T RY, K P AbHE RS
FAEYR s PR ORWAE, AR A
1P EZFINEZ, WA ARKARE NS, e
YIEPERRAR, AMBER HGHL C o fhas s, b
THATHL C M BRI ] b (1 AT
RRMG I IELE 5 AF KA LA PSS, NK Ab#E
FIERA R P WS T 323%, AL P R 406.1
mg/kg , /NT AR, LT CK 4B (421.4
mg/kg). M 2007 FFOKWGR G RN TR P JF
S ERE, NK I CK ARFERL P &8 (3504 1.12
1,10 mg/kg) WA T-HARALEE, X 5 H7TH0 A HE R
M—3, 4, NK b HHEHL ¢ SRt EFmT
NP. PK 4bFf-13E (p<<0.05), M CO,-C ZFEE 1
AW C MAARMEDITRE, EWEEREA] CO,-C

2.2 TIEFUSEITE RELIEE L

FIH 4 B I LA HL C 04k 7 PR 7 Fif
AN AR B E A HL C LT RE, BLA S5 Ak
ERBOLE 2. EPuE R (RD sy FEE N
WAE AN C T fE, FRRIMR S0 e S5 45
RRY], 4 BEHL C 00 PR BRI H Al ik - b 3
THAHL C BRI EIBIARN, L RUr R 2 f
GRS o TR — KB 17T RE, Jones {1 1984
R T N EF R, R R IF AN T A
Bl C B, 3 SRR 4 SR R Ak A+
A L R B APL C 2. WA AR
Bl C AP HT S T AL C Rt L)
TR AL C (Codv HIELFHATHL C (C)
FHEHL C W E R (O, LA Bk
HE— D3RG W TR AE LA L C vl B
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IR I PIEEAER fR (Cok) SES4L, X%
FiAT WU el R IR BB AT B B R ). Ly
FEAFERET SR 1030 S B R NR 3 s

R 2 4 MAEX 7 #HIERLELIEFN C HLIE
MEHIRERE
Table 2 Correlation coefficient of four simulation models of soil organic

carbon mineralization under 7 different fertilization treatments

osiil JiFE

1 2 3 4
oM 0.974 0.993 0.993 0.963
1/20M+1/2NPK 0.979 0.993 0.978 0.955
NPK 0.965 0.985 0.964 0.945
NP 0.971 0.982 0.946 0.912
PK 0.953 0.979 0.935 0.944
NK 0.940 0.968 0.902 0.931
CK 0.962 0.980 0.922 0.929

+ 2 3 4

H20M=+12NPK 0979 0993 0978 0955
NPK 0965 0985 0964 0945
NP 097 0982 0946 0912

PK 0953 0979 0935 0944

NI 0940 0968 0902 093+

ck 0962 0980 0922 0929

® 3 RI|ARE2TERSHILEAN CTLSY

Table 3 Estimated parameters according to the first order E model for soil C mineralization

AbBR Co C
(CO,-C, mg/kg) (CO,-C, mg/kg)

oM 8449 a 78.47 a
1/20M+1/2NPK 740.2 b 64.55b
NPK 559.8 ¢ 63.81b

NP 470.5d 62.94b

PK 4555d 56.89b

NK 3239e 4533 ¢

CK 336.4e 39.86 ¢

k Co: fiLC Cok
(@ (x10%) (COx-C, mg/(kg:d))
0.041b 8.9 ab 33.8a
0.046 ab 9.5 ab 342 a
0.050 ab 10.0a 279b
0.057a 9.7 ab 273b
0.046 ab 10.0 a 21.0¢c
0.051 ab 79b 16.2d
0.059 a 8.8 ab 19.7¢

HI 3 AN, EHBRAET AL C & (Co. 5
HATHL C & (C)) MAIIGHEAER IR (Cok) FEA
IFi it A A 3 ) (1) A0 22 S48 % (p<<0.05), i +3
AP C bR (k) MRS AL C 25

AL C EILLE] (Co @ HHL C) AEAREE R 2%
FAK (p>0.05). KIHAFEALAELE Cov C Al Cok
AFALIE 23 5 K 323.9 ~ 844.9 mg/kg. 78.47 ~ 39.86
mg/kg Fl 16.2 ~ 34.2 mg/(kged), —FLEAN[A) it L AL B
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] Ak A — 3, AR BAS AL AL B 52
TACNEAL B, ot A Ak 21 8 25 w5 T AN IE (NK AL B ER AR
(% 3), X5HE L PEPER L FUT s 1
A8 MR, Co Cy M Cok 5 HIEAHL C.
45 N ORI A G 4 5 6 2 IR A 90 (38 4). AU,
it FH AP AT L2l i g R IEA L C A N S A
WEPITEERIG I Cov Cy F Cok K. F35k, M
TEREALBEK A, MILE CK ALFE, P47t AL AR (NPKO.
BN (PK) Al K (NP) LB EERE I Cov C, A1 Cok,
RN N & L A LIE D, Tk P ACERIN S CK AbER
ERARE, HEMT CK A, XERRTImiH) 5
DAL, B P e E A goc 2™, KM
B P ACER(E 3 1 P R IE =, AT 0 PR
TS, SEE A B C L BE I BRI,
RG> T Cos Cy AT Coko M N (PKD Al K (NP)
ARER U T LAy TR G g VR AR ERAR S L K
IR e A B = A QG YT PN B i w17\ 3
RO RN ZARE . Rk, FATTAT LA b AN [ PR %
SRR FH R s S B AL R BT (AL C A4 N
S5 FEREVE (RUEYNE RESE) SRIE B SR Con
Cy IH I, MR Cok, T 383720 i (i 3
T DL A ED I AR KT K

A AN )t I A EE ) K, H AR i
0.041 ~0.059 d™" (& 3), 1y FLAS [l A Ak FE -39 ] 2
FARFE (p>0.05), 54 N. LIE ON MY
JESFAICHEAR R, S R C H R AR
(F 4), XERRITHM Co Al C, AL LA 25K
HAWFFRPNER k 543 ON B ZE 0K, 5Lk
I AR TS AR I AR G PE, — O B
C/N 3L C /i g . Wi AR
k 5 L EpLR AL & IE PR AT HL C 1
g R e PP S 2 M N R H BESC R, M H&
TR k A& AT 2R . L5 BITIA, dERUAR
WIFC 1IN Gl A — B0 S R n] A2 el T RS AN () it
JEALEE 5 T R HE 2 R PO, Kk R 2 Bl
KrLaEHME R, AP C &85 kK IMKR, Wik
A Z MR ZmE AN C FEX K R AE %
AR Bk, AT REXS k 5 IR AR
HATUERIEFT,  BRATTN 258060 2% PR 7 HEAT A MEAL S5 1T
AT 7T .

x4 —RANFEFEEN CH LSS LIBMERMEXM
Table 4 Correlation coefficients between C-mineralization parameters

of the first order E model and soil characteristics

e 541 %
BH TR
L C AN CN AL
Co 0.983** 0.956** ns 0.876**
Cy 0.864* 0.934%** ns 0.789*
k -0.769* ns ns ns
Cok 0.890%** 0.911%* ns 0.764*
Co: AMLC Nsns ns ns ns

W S RORAE p<0.01 KT TFEE; *RoR p<0.05 KT TFEE: ns
e YU NTEC

G723 HT, Co s ATHL C LEAN [l b3 1) 2 5 A8 (g
# (p>0.05), [FIHIIT R, H5 LA “C.
4 N. ON FI A A SR B2, XY
Riffaldi ZEP W50 45 BAH—5. W Cy @ HHL C FHA
Bt AT AL C 2 R A1 I & A W B A B AR
EIE HUIEFIAL AR AP (NK AbFRER AN ) 688 0 -+ 358 %%
FERH AL C BRI R T PSR AE 3 b
FE, i m HEAHURMN &R ik, fEEIb
A BRI R L A MU 4 it A R (2
4 b - AT LT R A

3 g

15 37 RIGFEIAN, T KR AEA) % it IE A 22 1
H CO,-C BRBE S HEHLC. & N FEMHE
MEEY R REIEML, KRAKKA OM>
1/20M+1/2NPK >NPK >NP>PK>CK>NK, H#Hl C
WAL R R, 5 Jones (1984) oiidbi)—2%
1T RS SO . PG TS IR Tk
AHLC & (Cov HW AN C & (C) FWILEHAE
WAIEZ (Cok) HRIH AL AL B = AN, At Ab
Him TAMEIEALEE (NK AHERRAM), HHEHHL C.
A N IR E G B 5 B EA G AL C ik
HR GO FHEEEETT AN ¢ S RIEAAAL C
ILL] (Co @ AHL © fEAbFRM ZE RN EE, B k
AP C B BFE ARSI, A5 b iy o %
FHOCE o DRI, AT TR A LA AL T 11 ~F- 48 it ) 1)
AE R o LA HL C M IER, AR T RIEETEHL
FEAT IR
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Research on Process of Fluvo-Aquic Soil Organic Carbon Mineralization in Initial Stage

-aitial-Stage-of Maize Growth Under Long-Term Different Fertilization

CHEN Ji'?, ZHAO Bing-zi', ZHANG Jia-bao', SHEN Lin-lin'?, ZHANG Hui'?, QIN Sheng-wu'
(1 State Experimental Station of Agro-Ecosystem in Fenggiu, State Key Laboratory of Soil and Sustainable Agriculture; (Institute of Soil Science, Chinese

Academy of Sciences), Nanjing 210008, China; 2 Graduate School of the Chinese Academy of Sciences,Beijing 100049, China)

Abstract: In a 37-day laboratory incubation study soil organic C mineralization was determined in soil samples obtained from initial stage of
maize growth in an 18 year long-term field experiment which was carried out to evaluate nutrition equilibrium in a fluvo-aquic soil under different
fertilization treatments. During the incubation time, cumulative CO,-C released from soil was positively correlated to soil organic carbon, total
nitrogen and microbial activity, which with a general decrease order of OM>1/20M+1/2NPK>NPK>NP>PK>CK>NK. A modified first-order model
best described C mineralization in the soil. Potentially mineralized C (C,), easily mineralized C (C,) and the initial potential rate of C mineralization
(Cok) were significantly different among the treatments with a general decline order of organic manure treatments>mineral fertilizer
treatments>control, which were positively correlated to soil organic carbon, total nitrogen and microbial activity. Mineralization rate (k) and
potentially mineralized C divided by organic C (Cy:Organic C) were not significantly different among treatments, which were not correlated to soil
organic carbon, total nitrogen and microbial activity except k was negatively correlated to organic carbon. Consequently, we conferred that long-term
application of both organic manure (OM or 1/20M+1/2NPK) and mineral fertilizers (except NK) to soil could significantly increase the
mineralization of soil organic carbon, reflecting the differences in soil properties, thus increase the availability of soil mineral nutrients to crops and
soil organic carbon content.

Key words: Long-term different fertilization, Soil organic carbon mineralization, Potentially mineralized C, Easily mineralized C



