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Abstract: This study aimed toward better understanding of characteristics of the mineralization of organic carbon in purple
paddy soil affected by temperature, which is one of the important determinants of organic carbon accumulation and de-
composition in paddy fields. Soil samples from the Long-term Experimental Farm of Southwest University, Chongqing,
China (30°26’N, 106°26°E, alt. 230m) were incubated for 62 days under 2 temperature treatments, 28°C and 40°C,
and mixed with 3 crop residues, faba bean ( Vicia faba) residue, rice ( Oryza sativa) residue and maize ( Zea mays)
residue, respectively. The results indicate that accumulative mineralized amount of CO,-C are C 66.79 mg/g and C
86.99 mg/g at 28°C and 40°C, respectively. The accumulative mineralized amounts of CO,-C at 40°C are significantly
higher than those at 28°C (p <0.01). The mineralization rate of the crop residues could be quantitatively described by
the first-order kinetics equation. The decomposition rate constants (k) of the crop residues are in the order of faba bean
residue > maize residue > rice residue at the 28°C treatment, and rice residue > maize residue > faba bean residue
at the 40°C treatment. In summary, the carbon dynamics is affected by significant differences in temperature and in
chemical composition of crop residues.
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R F T 2006 4 4 AR AE KRG X G
AR I AR T 1 % a1 K B R 30 25 (106°26°
E,3026'N). Z+ERHTERKT R ERA
KR EODRATREENFHEOKEL, HE
ISR E,RAERFERR - £KkH), &%
TEBF R =B A KR, KUK EL
Ko HEAEMMEAMKRER 020 cm + 2K 5, #
mAERT . REHEYREE T 2 mm i, HEEEA
R K pH7.3, A8 C 19.11 g/kg, & N 1.92
g/kg, % P0.64 g/kg, & K 16.28 g/kg, B fE N 147.61
mg/kg, L P 14.58 mg/kg, HX K 380.24 mg/kg, H
B¢ /K & 823.1 g/kgo
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Table 1 Chemical composition of the three crop residues

MoC £ N £ P £ K 3
M5 & t *‘ﬁﬁ %i‘

) Total C Total N Total P Total K C/N Lignin

Crop residues

(g/kg) (g/ke)

T KFEFF Maize stalk 459.83 6.71 0.91 5.02 68.53 153.4
#t G5 FF Faba bean stalk 394.23 20.54 1.87 12.47 19.19 113.2
KFGFEFE Rice straw 376.00 6.82 1.06 15.09 55.13 178.5

1.2 REFHZE

R P B PR 5 AR OO R s T E R L
BREH LR FREGE 2 mm BT LR 50 g 5
31 mm FEXFHEDRIE 0.5 g5 T H . THREE
FHT 500 mL T ORLEER , 3 AR BUAS AR 4 3% 1
TR 50 g MEXTER R FEK 4 A H R FRK B

60% ., TEHGIESEFAHET 25CH L 3K K
HigEsE., WHAEBRFRBENLERmR RN,
¥ %A 25 mL 0.5 mol/L NaOH ¥5 K B9 60 mL %8 &}/
NG E T DR AAE R o, WUBCHR, 47 55 3%
EEEE E28(2 D)CH 40 D CHANEERE
BAH SR, FERFHE 1.3.5.7.11.15,18.21,
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PiARBEEASTE R, 62 dMERIRF,
FHLk BROLBTE 28C R T H € 66.79 mg/g,
TE 40°C 51 F 20 C 86.99 mg/g, & ik Bk B E K
F(F2). HERKRELHIKY LT BRE COo,
Msh A (B DA LIEEME R, 5L RE 0
BRTEFI IR T 0 LB 75 9 B A9 B BX 4R AF
ERFAH I ERVLEREARE, TS Hmy
WEEL THRFBTRE. BF0~10d 8, L5
AT LB LR S HAES 75 3 d k508,
XA RE S T ERER 5 + 5 ik B R
A 0T, Bosh, BE ah AT AL (X R TR R ) DL &
RTHE S EH KA BEE— R E LAY PIxtH
Pl AR R ALy b, KB B R
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RBAL 2l dERaTRE. BFRERFHMHNMBRET
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Table 2 Mineralization characteristics of the soil and the crop residues

; EY AR DALEE Rk
I HUMTE 1K Bt R : 2
' ) Accum. mineralized amount of CO,-C  Decay rate conslant R
Temperature Plant residue and soil .
(C mg/g) (d™h)

28C EKFEFF Maize stalk 98.09 bB 0.0152 0.885"
% L R FF Faba bean stalk 89.61 ¢CD 0.0107 0.911°
KRS FE Rice straw 94.54 bBC 0.0140 0.952° "
+ 3 Soil 66.79 dE 0.0015 0.911°

40C K FEF Maize stalk 95.92 bBC 0.0147 0.867"°
% U A5 FF Faba bean stalk 118.25 aA 0.0219 0.872°
KK FSE FF Rice straw 116.82 aA 0.0194 0.938°
1 5 Soil 86.99 cD 0.0019 0.919" "

E: FIRERARAKNEFHYNFRRERE 1% 5% REKE, TR,

Note: Values followed by different capital and small letters within column are significant at 1% and 5% levels, respectively. The same below .

N — 2 3h 112 JT R X R RIS SRR F K
BT LBk THE

C=0Cyl1 -exp( - kt)] (1)
KA :Co M CarHlERR L EA VBB ET L E(C
mg/g) FIEE FRe ] + (d) Wy i RARF ML (C mg/g) , k

H—HREHFERA ).

ZER (K I)FEM 8CELT L EANKKN T
fb# =% B (1.5 x 107%/d) B & T 40C
(1.9x107%/d) s MAFIEFIEBE , § KB 40C
FHETENKYBRRMEEY S T 28C 55 27
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Fig.1 Changes of organic carbon mineralization in

purple paddy soil during incubation under

two temperature treatments
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Nt — B BRHIR JE XA LA 3 R e, R
VEEE R T2 (Van Holf's Law) 0l & 1R & 7H & Xt A #L
BB 1) R e AR L
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Table 3 Cumulative mineralized amount of CO,-C in the different incubation time

4k 7 RECT) 50 BE Icubation time (d)
Treatments Temperature 1~11 12 ~21 22 —~29 30 —39 40 —50 51 —62
1 3 Soil 28 31.43 eE 9.39 fF 5.76 cC  6.51 cdABC  6.65 abcAB  7.06 bAB
40 40.29 dD 12.27 €E 8.23 abcAB 9.47 aA 8.54 aA 8.19 aA
% S F5FF Faba bean stalk 28 59.34 bB 15.75 cdCD  9.19 abAB  7.09 bedABC 3.80 dB 2.92 dC
40 61.85 bB 14.22 dD 7.45 beAB  5.07 dD 4,56 cdB 2.78 dC
KFEFEFT Rice straw 28 51.55 cC 16.62 cC 8.37 abcAB 6.12 ¢cdBC  3.85 dB 3.10 dC
40 82.01 aA 1579 ¢dCD  6.63 beC  5.06 dD 5.03 bedB 3.72dC
K FF Maize stalk 28 42.82 dD 19.43 hB 10.45aA  8.81 abAB  7.03 abAB 6.00 beB
40 57.55 bB 28.27 aA 10.69 aA 7.80 abcABC 6.64 abcAB 5.68 cB

EREWH, EAKELH Qo ABE1.1 ~-1.2
B, 8, B LB o R B AR K
2.2 AMENRERERKBLIENRT LY
1)

& 2 LB &, AREY R & co, MBI 2
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B LRI T 8 CHIBEHEML., WA TA
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B 35 00 2 A HLAK 2 0 B U 2 0o B S A B A AR B
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HER,CANDHEA LENE, & F AR
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F (KBS BN Z m eI RTES . BE
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LU R RR | AR W 15 s Y G B R R, I T B o 4 7
P 1] A 3 <, Tk X A AL 53 A 14 5 I OR D
15 [ — 3 30 ) 2 07 B XA [ R B T A LBk B A
WA R ' AT A 4 R R, 28°C &k M
T AEYRE D BEEER (D) KDIF ARG
> ERFEFE > KFEREFT; T 40°C 544 F W K 77
FEFF > EXRTEF > RO, BEASE BRTE
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Fig.2 Changes of organic carbon mineralization in 28°C(A) and 40°C (B) conditions with the residues
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Table 4 Effects of temperature and the crop residues on C mineralized rate

A BEF T Bl SopiE = .
Factors Type III sum of squares df Mean square
& & Temperature(T) 1188.52 1 1188.52 197.40™
WY 54K Plant residues(P) 252.46 2 126.23 20.97° "
B x HYRE TxP 793.39 2 396.70 65.89"
& # Error 72.25 12 6.02
3 it B URAE 2 T o RE A 5 - A VLR I R AL FTAS

- A HLBR 2 A8 X IR AR AL 6w R Ak FR R, %
A HLBR B SR BE (R B4 B AR R 4P, — 26T
FEINN , 580 P Bk P UL A AL R R, A L
Tk 53 A o R A Y T S B R AL e A T U A 18 9
FRE P R b 4 b i VS LB L I T R 5
FUT B Fang %S HIA g, 4 8 P o 8RR R RS
R TR X I B 70 A 1 SRR A A ), A LB 3 R
BE TR R T B E A BT S R E T
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7 A SR AT 1) 9 22 55 R TR L3 HLBK A R O
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WAEM N BGERIE R 25 ~37°C, AE 40CH F#4 %
48 B L #R B A 8L 8 T 40°C, B LA B B 43
G RO R AR A B R AT AR . AR,
FHERH TR LA LB b B 5 A
AR XATRER M TR B M ER, L EFH
R AR LR E IR RN, It
ANERMEH AILREFEN L ENABEH
B2 AR AR E RN 19.11 g/kg, b TH%
WEKF, XTREMEB MR HM & A KE L
QulBZAEREII~12RMERZ —, RS EA
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