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> CK > NPK, #4b 3 4 547 HLAR & f0 3 5 Bl I (8] 1) SR A 475 B X ER B R (p < 0.01) o Kigk
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Table 1 Application rate of organic manure and chemical fertilizer in terms of nutrient element relative to treatment

b A AL AN BEP HIK
Treatment Cow manure (t hm™?) (kg hm™) (kg hm™) (kg hm™)
cK" 0 0 0 0
NPK*’ 0 165.0 36.0 68.5
0.5MNPK®’ 30.6 165.0 35.4 186.4
M*’ 61.1 165.0 34.7 304.2
MNPK®’ 61.1 330.0 70.7 372.7

W 1) CK: XFHEALHE; 2) NPK: ffifb/E4b¥E; 3) 0.5MNPK: {KEAPLIHIACMEALIE; 4) M. M43, 5) MNPK: # &
AHLTCHLE AL HE . R [A] Note: 1) CK: no fertilizer; 2) NPK: application of chemical fertilizer; 3 ) 0.5MNPK: low application rate

of manure combined with chemical fertilizer; 4 ) M: application of cow dung; 5) MNPK: normal application rate of manure combined

with chemical fertilizer. The same below

1.4 TIEBHNKRT KIEFIRE

A LR AL 5 SR AR R e L R
B 2 mm i 9 KT 18R 5 30.0 g 750 mUEAR T,
2B TR EHRBRKEN6OR LS, BT
1 000 ml F5 MU, 7E25°CHFRA TP IS 427 d.
SRIGH 10 ml 0.1 mol L™ NaOHIEW 950 mln
WORRCE T35 FRRHS, I as 255, 7E25°CHaE A
PR SR BEALA P E E 3R, A3 A A
X, LI R R G, TEEIRINEE2. 4.
6. 8. 10, 12, 14, 16, 18, 21, 24, 27H130 K
A, B B R AR I K Z A, AR oA
1 mol L™ BaCL& 2 ml, i 27 By Bk+E R~ 7
JH0.1 mol L™ HCI ( 4 i 52 5 I AD 24745 52 )
TWEBL AR, BWAECOMBICE B R FH N
ot ZER IRV R
1.5 MEFHZX

A HLIR R FHK,Cr,0,—H,S O Ah i #432= m
FE; AR B BIR R M E LR E
Ak IS — SR L T FINa O HIA il — K M
JEVR I SE 5 A . A O R SRR i SR
Bk . NaHCO i #&—4H 86 bt b (A 75 MINH, OAciz
P— IR I E s pHAH AL (KB H
2.5: 1) sz,

iﬁ%ﬁﬂlﬁiﬂfﬂ:i (COZ mg kg_l) = Cyg X
(Vo= Vi) x 2270.03; Hr, Cuo hERRRUE,
mol L™ VoRas FIE AREL, ml; VNN FEER IR
AR, ml.,

Rt FERVIRTE Y AVIAR T PN i G S
0] 5 HHECO, BB L, SR —Ssh )y 2 it 47

& 20 , B, C,=¢C,( 1-e™) ; Hrp. C,h
Zead it E £ HEAHLIR G R, g kg s G,
H R HERE T A HUBR I, g ke s koA DR
A5G R E R, 47 ONERIR AL, do R
T,,=1In2/k,

AP L E R (CO,mg kg™ d™') =84
FRIGHE] A HLERA L (CO,mg kg™ ) / Kige KA
(d) .

TIEA PR R R (%) =2 F— B[] 5
1 LA PR BB b (g kg™) /7 HIEEA LK
(gkg') x 100%.
1.6 ¥EDH

IR HHE R HSPSS 19.0 #4707 2240 M fAB 5
(Duncan ) ZE L, HLBEARLBEEEP <0.05
KB E 2255 FExcel 20164EK], Origin 9.0
AT RN 12 DTG

2 4 R

2.1 KEAMEPEALIE + 18 2 Ak

K (224F ) JiABJS, 54 A [H] it AE Ak 2 - 4
HHLER (SOC) &Hi7E21.6~39.4 g kg ' =z fa] (&l
1) o HZENWEEREN, ASFEAC AL #E R SOCH
BETE2S ., HSCKALBHSOCH®R (22.79 g kg )
AL, NPKALBE R T5.4%, AKikiH2EHFK
F (p>0.05) . AHLAELHE (0.5MNPK, MAH
MNPK ) #JSOC & % CK AL B AINPK AL B 23 5142 725
T30.6% ~72.9%M38.1% ~82.8%, Hrh, LIMAb
S TATE
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Note: Different letters above the bars mean significant difference
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B 4% ah B 4 S LR 25
Fig. 1 Contents of soil organic carbon (SOC ) relative to
treatment
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RA2AR T A R 5350 R 52K 970.6% ~ 94.2%
M13.5% ~22.5%; KW (524~30K) , CO,
(1) 7= A SR AR AR R B /0N, L 35 % 15 [R] ) 2B K
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KEYH AL H RN E2RINT.3% ~12.7%, B EFIK
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Fig. 2 Mineralization rate of SOC relative to treatment

2.3 KHmRAIE T EANRT LE

A E3AT LAA H, 40t A AL HE R CO LM SRR
JICHR B R ) ] 2 b TR g (O BBUR o
B E . KigRgh ol (SE30K ) wf, 5CKAHMY
AR BB IE R (1.46 g kg™) ML, NPK
Ak FRFT0. 5 MNPK AL 27 43 51 B AL AN 34 0 17 15.7 % Fi
9.9%, {HAIKF| B EZRKF (p>0.05) , Mik
FHFIMNPK AR #5354 0 17 62.6%F144.2% , Wl

T HAL A ER AR (p<0.05) .

A WLk B Ak 2R ] D e A 48 [ Ak g
JIRIBR S, I LA, R T - g Y [ g ) B
W, RZ, WEGAE G, HEATTLIE L, 5
3230 dJE, EORAS MR A B Y -+ 5EA BBk 2R 1L
RAKBN W EES (p>0.05) , HNEHE EED
SRAT T 22 5% . NPKALFEAIATHLAL (0.5MNPK ., MAI
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Table 2 Regression equation of SOC mineralization rate relative to treatment

Qb PR Treatment [0] 9 )5 FiRegression equation R?
CK y=139.4-35411n (x) 0.920%*
NPK y=122.2-31.551n (x) 0.956%*
0.5MNPK y=172.9 - 46.32 In (x) 0.955%*
M y=223.4-55751n (x) 0.893%*
MNPK y=192.1-47.28 In (x) 0.922%%

e oye COPAEER, mgkg'd's x: REFRREL, d; »LRM VAR W E KT (p<0.01) . F[A Note: y: CO, production

rate, mgkg'd™; x: Incubation day, d; **means significant correlation at 0.01 level. The same below
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Fig. 3 Cumulative mineralization of SOC relative to treatment

(6.4% ) 5 MIEAL T70.7%H0.8% ~1.2%, Hrh,
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KRGS BE T, 5 Hlak BF0 b
53R KB R Sh A AR 0T DL — 28l 4 07 1
(C,=C, (1-e™) ) #ITA (p<0.01) , C;
N ERAE AT LA LR B (£3) o SRR,
MALFEFIMNPK AL 3 1 C B CKAL PR (1.55 g kg™)
M T 73.6%F51.0% , 5 H A IE b BRA 3
e (p<0.05) ;5 0.5MNPKANHEFINPK AL FE T (1)
Co CKAL #1537 4 e FIREAIR T 21.3% F111.6% . i
A 6 P A LB (0.5MNPK . MAIMNPK ) %+

http: //pedologica. issas.

TIEA ML R ER
Cumulative mineralization rate of soil

Fig. 4

80

o
o
T

e
o
T

organic carbon (%)
~
=)

0.0

20 22 24 26 28 30
a
horo .
_I_ a
— 1 _I_
CK NPK  05MNPK M MNPK

KbFH Treatment

K4 3EFR30 ds Ak 2R 3 BLak 2 AR {3

Cumulative mineralization rate of SOC during the 30 days

ac. cn

of incubation relative to treatment



230 + E E iR 55 &
R3 EFVIEIRENRERTLEREHGNFHTESY
Table 3 Cumulative mineralization of SOC after the 30 days of incubation and parameters of its kinetic equations
Ab ¥ Treatment ¢’ G K 1" CySOC™ R?
(gkg") (gkg") (dh) (d) (%)

CK 1.38cd 1.55¢d 0.074a 9.4a 6.8a 0.928%%

NPK 1.23d 1.37d 0.075a 9.2a 6.4a 0.927%*
0.5MNPK 1.60c 1.88¢ 0.064a 10.9a 6.3a 0.898%:*

M 2.37a 2.69a 0.071a 9.8a 6.8a 0.918%:*

MNPK 2.10b 2.34b 0.076a 9.1a 6.3a 0.944%%*

TE: 1) CARRTIEANM AT i, 2) CFR LHBTE M 0L A ML, 3) k 2R LA LR (LR w4, 4) T.8m
A, 5) CorSOCHE IR LM AL nT i AL AT HLB 5 SAT LB A LU RSB s AN Rl P B3R A PR 22 52 35 (p < 0.05) Note:

1) C, stands for cumulative mineralization of SOC; 2 ) C, for amount of potential mineralizable SOC; 3) k for constant of mineralization

rate of SOC; 4 ) T,,for half turnover period; and 5) Cy/SOC for ratio of potential mineralizable organic carbon to total organic carbon in

soil. Values followed by different letters in the same column mean significant difference at 0.05 level between treatments
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FAAHLAE—J5 B 7 R e IR A, 5
—J5 T, i P A BB A VR W AR e R AR AR
RN ERY S NS e ) (I N T IR0 | i
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32 KEMIETHIEENKRT LEXERT HEW

A IES S
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MRS E R E R, R RIE
AR 0 o AR S — I R A A A
PR, A AR A SRR AE B A s e - R A AL
BREGE AL 20 7 AR, ZERE SRR COL T R
R, BB, 0w g A
12K 5 5 3 i WO B R8E F1 BASE TE A ML e,
T ERUE YRR T W IR SR A, A YT
Pes L 2 JE, BEE R IERE K, A
BLB ™ T R Bl 25 ) o il A WA B P 2 T 38 3
i, EHFREW, LA DL 5 3 Z R MEST
LR AT RS, NREvHEY R, i
YIRS P2 B0, BT LA HLBR T b 2 3 R 8k B
Ko 7630 dry @ bR B, CO R % 2 Y
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i, NPKARH i -G HUAk R B0 A0 H 551k
BRSR T CRA TR, JEUR T AE 2, 1K 010 Ak A
AH T L A RS IR, i 2k W A K FR B A
%, SECRIEMEYE YRR P, R R AL
A R B R R P R R 2 A e R R E A
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B 32 3] 1A 5 A 119 6 28 A DA T sl e i ol A= 40 %
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3.3 FREMERELNET HIEGNKRT LSHENT K

AW, KW AR SR, MAR B Y £ 1
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Z, B¥EEmFHMAE (0.5MNPK, CKH
NPK ) , Szapaiss [ mskmiss 0 7 K it
B %A T LT B A 7 T I BF ST 45 R — 3, X
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AR ERIEAE TR0 R, Rk T W A K 2,
PR T L HECO, AR TN 4 3 0 A vl B Ak A7 DA
o EEWIARSE 3 5E e R, ARG
HLIE T it Ak B2 1) C o v T it A AILIE AR BE . A5
Hr, Co/SOCTHTE A5 Ak Bl G 1 5 22 5%, Ui WK )
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Long-term Fertilization and Mineralization of Soil Organic Carbon in Paddy
Soil from Yellow Earth

GUO Zhen' WANG Xiaoli'" DUAN Jianjun®*" JIAO Kegiang' SUN Shasha' DUAN Yinghua®

ZHANG Yarong® LI Yu' JIANG Taiming'
(1 College of Agriculture, Guizhou University, Guiyang 550025, China )

(2 College of Tobacco Science, Guizhou University/ Key Laboratory of Tobacco Quality Research in Guizhou Province,
Guiyang 550025, China )
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(4 Field Monitoring Experimental Station for Cultivated Land Preservation and Agro-environment in Guizhou, Ministry of

Agriculture, Guiyang 550006, China )

Abstract [ Objective] As a basic biochemistral process in the terrestrial ecosystem, mineralization
of soil organic carbon (SOC) is closely related to release of soil nutrients, maintenance of soil quality,
and formation of greenhouse gases. Fertilization is one of the most important factors influencing of SOC
mineralization. The objective of this study is to explore dynamics of SOC mineralization in paddy soil from
yellow earth as affected long-term fertilization, illuminate characteristics of organic carbon mineralization in
paddy fields of yellow soil different in fertilization and provide guidance for formulating reasonable nutrient
management programs. [ Method] Analysis of the data of the 22-year long-term stationary fertilization
experiment in paddy soil from yellow earth in the Guizhou Academy of Agricultural Sciences, was done for
effect of long-term fertilization on SOC mineralization in the paddy soil, and meanwhile an in-lab incubation
experiment was conducted. The field experiment was designed to have five fertilization treatments: CK ( no
fertilizer ) , Treatment NPK (application of chemical fertilizer ) , Treatment 0.5MNPK ( application of
chemical fertilizer, half the rate, plus organic manure ) , Treatment M (application of cow dung ) and
Treatment MNPK ( application of NPK, normal in rate, plus organic manure ) . [Result] After 22 years
of fertilization the SOC content was 22.8 ¢ kg™' in CK and 21.6 g kg’ in Treatment NPK, and increased by
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30.6%, 72.9% and 62.2%, in Treatments 0.5MNPK, M and MNPK, respectively. Obviously the increase
was particularly remarkable in Treatments M and MNPK ( p <0.05) . In the in-lab incubation experiment, it
was found that CO, production rate reached a peak on D2, fell rapidly till D4, declined gradually until D24,
and leveled off D30. In terms of SOC mineralization rate the five treatments exhibited an order of M > MNPK >
0.5MNPK > CK > NPK. The relationships between mineralization rates of SOC and duration of incubation in all
the treatments fit the logarithmic function equation (p <0.01 ) . The cumulative SOC mineralization on D30
varied in the range of 1.23 ¢ kg™ to 2.37 ¢ kg™'. Compared with CK treatment ( 1.46 g kg™') , Treatment M
and MNPK increased significantly or by 62.6% and 44.2%, respectively in cumulative SOC mineralization ( p
<0.05) . But all the treatments were lower than CK (6.4% ) in ratio of cumulative SOC mineralization to total
SOC after 30 days of incubation, especially Treatments M and MNPK treatments decreasing by 1.2% and 0.9%.
The dynamic variation of the cumulative SOC mineralization with incubation time fit the first-order kinetics
equation ( p<0.01 ) . The simulation results show that soil potential mineralizable organic carbon was 1.15 g
kg™' CK decreased insignificantly or by 11.6% in Treatment NPK, but increased in Treatments 0.5MNPK, M
and MNPK by 21.3% ~ 73.6%. The increase was the most significantly in Treatments M and MNPK (p <0.05) .
At the same time, Treatment MNPK increased SOC turnover rate and reduced turnover time. [Conclusion]
In conclusion, long-term application of organic manures, like in Treatments 0.5MNPK, M and MNPK, can
improve SOC mineralization rate, promote SOC accumulation, reduce SOC cumulative mineralization ratio
( mineralization level per unit organic carbon ) , and enhance soil C sequestration capacity.

Key words Long-term application of organic fertilizer; Paddy soil from yellow earth; Organic carbon

mineralization; Fitting parameters; Organic carbon accumulation
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