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FE . LIVG g K2R 58 0 1 Az PR 55 T 5B A 22 0000 3 3 3 X 36 FH A F 0 0 52, 4580 T £ 438 5 HILA ( soil organic
carbon, SOC) . 5 & A WK (readily oxidized carbon, ROC) | 1] ¥FPEAG HLHK ( dissolved organic carbon, DOC) Flf# A= ) A ¥ ik
(microbial biomass carbon, MBC) (245748 4k . G5 REH] FEihzA K2, 26K AF 1 SOC . ROC M MBC F i B LBy 2=
AT, R AR A KT R R ] B b o, T A AR R W s 1K =3 W & i A ORIk Bl dR s, 43 51 16. 20
g kg™ 3.58 g-kg ™' }2309. 70 mg-kg~'. DOC & it iy ZE 5 AR AU Oy B UG AL FEAR ) AR A T 00k B I R (B 37. 64 mg-kg ' A
TEPEA MUt 5304 43 TiE LU ) 5 3 B B ) 225 AR AR 3R B R], ROC , DOC 43 TiE Lb Bl LA K sk A2 0 v %) 28 7 A2 A v 161 433 Ry
15.49% ~23.93% . 0.11% ~0.32% F1 1. 44% ~2.06% . SOC & ROC & FEHPPTHLT 5 cm AMIRE 13 N & & & pH
{H,MBC & i) FZ5Z M BT T 5 cm AMRE RREYEMRR C N &, DOC ¥ i FEZ HHOK 5 i r R
KRR L OURRE L BIHEADLIR, WA LA ST p]; R L
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Seasonal Dynamics of Soil Active Carbon Pool in a Purple Paddy Soil in

Southwest China

WU Yan', JIANG Chang-sheng'*, HAO Qing-ju'”?

(1. Key Laboratory of Eco-environments in the Three Gorges Reservoir Region ( Ministry of Education), College of Resources and
Environment, Southwest University, Chongging 400715, China; 2. Chongqing Engineering Research Center for Agricultural Non-point
Source Pollution Control in the Three Gorges Reservoir Area, Chongging 400716, China)

Abstract: The seasonal dynamics of soil organic carbon (SOC), readily oxidized carbon (ROC), dissolved organic carbon (DOC)
and microbial biomass carbon (MBC) in a purple paddy soil were studied in a long-term field experimental station in Chongqing,
China. The results showed that the seasonal variations of the contents of SOC, ROC and MBC had similar trends in the rape growing
season. The contents were much higher in the early and late stages than in the middle stage of the rape growth. SOC, ROC and MBC
all achieved the highest values of 16. 20 g-kg™", 3.58 g-kg™' and 309. 70 mg-kg™"' at the end of the growing period, respectively.

The seasonal change of DOC content presented as a single peak and reached to the highest value of 37. 64 mg-kg ™'

at the middle stage
of the rape growth. The temporal dynamics of the allocation ratios of ROC, MBC and DOC were similar to that of their contents. The
allocation ratios of ROC, MBC and DOC were 15.49%-23.93% , 1.44%-2.06% and 0.11%-0.32% during the rape growing
season, respectively. The influencing factors of SOC and ROC contents were the soil temperature at 5 ¢m soil depth, soil total nitrogen
content and pH. MBC content was jointly impacted by the soil temperature at 5 ¢cm soil depth, root biomass and its C and N contents.
DOC content was mainly affected by soil moisture.

Key words : purple paddy soil; soil organic carbon (SOC) ; active organic carbon; allocation ratios; seasonal variations
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A HLERAL S BRI T AT T RS A
Mr 7T, EEAE T TR EBE T 2 AN R L J7
DL Ko AS T[] &8 A J 20 45 X 4 3806 B HIL Bk 1Y 5
w200 G TG A PR T AL I AR D, AR
5T LAY B M IX 55 B 7K #F £ SOC, ROC, DOC Fl
MBC X4 0T T e 237 4840, U 38 n
A H A 335 P A ML AR A 3R R A 4 T R IR B R
.

1 #RE5FE

1.1 B8 XL

TR B AE P R R A RS - A R
B2 o 5 B ANRFE DN 56 3 DY 12 6 T P R K2
I , AL ZR 25 106°26” , AL 4 30°26”, HE4R 230
m , A 2 3 B 5 R RN A 4300 D 18.3°C Rl 150. 4
mm. EEEWSMAIES ~9 H, FHHBY
1276.7 h AESHTERE N 334 d. HHENE GRS
BERR R B SR KRS £ A B Ak
HipH7.1; AHLF23.1 g-kg™'; A 1.7 g-kg ™ ';
0.8 g-kg ™'y &1 22.7 g-kg 'y BHARA 120. 1
mg-kg™'s AW 7.5 mg-kg'; HEALHA T1.1
mg-kg ' FRL144.2 g-kg .

PR R DK B 51 OKF-ihse) iR, 2
N 2 R FAL G E D i KTV E R RLK R, 7K A
Wk Ja , DY i I 1 HE R UK, B, R
[2697.0~3532.5 kg+(hm®-a) "' JBIA L, Fih
3. SRR R, RRT B8 AR R DU A Y JERUK.
SRR, WEoK , BRI =5k 7 [ 768. 0 ~ 987. 0
kg-(hm*-a) '] 1 2% B [ 6217.5 ~ 8004.0
kg+ (hm’-a) ~' JBHA L FlUKAE. JEALHE R N 125
kg-hm ™ (JRE); P,0, 60 kg-hm > (it HEHR4S) ;
K,0 75 kg-hm ™ (GUALHR) . BRAF S FKAE 19 it
NEER & B RS VR I AL — Kt s IR ZE 219 2/3
PEIEAE , 1/3 FEIB AL, SALER AL AL AR A
1.2 FEFCRESIE

IR AR K BB IT I T 2009 4F 11 A
14 HA&R 2010 4E 4 A 24 Bl e E K
6], 2351 2009 4E 11 A 22 H, 12 A 20 H . 2010
F1HSH 1 H28H 2H28H .3 H27 HM)4
A 17 HREE 0 ~30 em RJZ THE. HIERE S HRE
WE 3 AR SRR RRAL | BRIGIFNATH] , B A
3IAEE  BUCRAEHCRE 9 N HHERE S, AT
FESHE IS0 % 22 KB R 3Esh Y | AR R IV
YiJa IR AT o i E AR T 4°C VKA , R 4r

B AR IE B AR 0, S48 5 .

SOC 13 7 2R FH 3 4% MR 4041 Jin #4177 ROC
SR FH o0 i R 48k HE B 3 I 52 ™, MBC SR FH LA
HZE-K,S0, RHREm .

14 DOC & &I E - Bt 2 mm G (9 fif
10. 0 g LA 100 mL B0 H A 20 mL 25 7K
P57 (220 remin " )30 min J5 &L (4000 remin~")
10 min, |35 W0E o 05 2K B2 Z gL 0. 45 pm
AL IR, JE T EEEAE Multi N/C 2100 M4 (HB
= ) e
1.3 AESHEIE

4% pH {H . +: K =1:2.5 /KIZ 2, BREE 1.
TS KR AR AR T 5 em ANEE R
FEXK 07:00 ~ 1700 B 2 h e B i)~ -2 {A.

MR Z R B AR IE T AR AR AR A 2 A T 52 2R
FHE AR FRAR-AM I RGET s AR R A 0 5E SR
PR ERET.
1.4 Biagit 50

K SPSS 13. 0 A4 B 47 GE 1 b, 45
FyTa) iy 22 5 b 2 M R B IR R T 22 430 1 ( ONE-
WAY ANOVA) k5, BI{H #Y 2 5 LR AT LSD 55
AR B [B] A AH 5 56 22 R ] Pearson AHC G117 B 47
G3HT.

2 HRE5H

2.1 SOC FamyZEishA2E1k

HE 1 ATLUE PRl AR K 2= N SOC &
HHAHEMNEN (P <0.05) , AHE F £45
Mrnd,2009 4 12 H 20 H (15.28 g-kg™') . 2010
3 H 27 H(16.20 g-kg™') J 4 A 17 H (14.99
g-kg ') SOC Fim i & & THARKS A (P<0.01),
R SOC & & AeAi i B K KOoR s, e AR K
PR, SOC & & AF 2010 4F 2 H 28 H [ 3
ik, M 11.55 g-kg ",
2.2 ROC i J H A BE L9l it 22715 sh 8781k

2 MIREEA K ZE 1 ROC & R AT AR L
B, el LUE )2 £3 ROC & &5 SoC
o HLA LA 2T AR FRRRAE , B AE 00 10 B AR I i
TEEmTAK T, RRERTZSI R, 5%
ROC FHEFNAMLIH R (P <0.05). A KEN
+HEROC &N 1.86 ~3.58 g-kg™'. FEFYAK
RIHB B, 158 ROC &y  FEE P A K,
ROC FHIZWIFEARIET 1 A 28 H R =4
KB IRACA, 2R )5 B G LY 10 & & R, ROC &
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Fig. 2 Seasonal dynamics of ROC content and allocation
ratio of ROC to SOC

B ETE, TARRI R B A K R0 e A

3 ROC 43 B Lb i i 25 5 A% Ak
15.49% ~23.93% , 5 H 5 5 1Y Z= 15 21k oK 3L
A
2.3 MBC & MEY R 2= sha8 284k

Rl 3 S+ MBC & i XA =5 g 4
A, AT LR Y, MBC A 2515 A8 AL RRAE
SOC Jz ROC AHRL, to 2 AE KA A AR iy & 5 T
AR, MBC & i S fI(E 1 I AE 2010 4 1 H 8
H,}208.52 mg-kg ™", 5 i {H H BLAE 2010 4F 4 H
17 H,4 309.70 mg-kg™'.

HEA T S AR ZE N AR W R R AR AR R
1. 44% ~2.06% , B fIAE il f = (A 4301 BEAE 2010
43 A 27 H 201044 A 17 H.
2.4 DOC & & S HARBE el i 2= sh 2572 Ak

B3 +i MBC RERMEVEHENHNEE
Fig. 3 Seasonal variations of MBC content and allocation

ratio of MBC to SOC

3 DOC 7 51 Z5 15 AR (b AR 12 0 7R (]
4) K ZEHN DOC ik 8.97 ~37.64 mg-kg ™.
AR ZEP DOC 43 B He il 1) 25 AR fh i 34 5 H5
ALK 4), A=K Z= 8 DOC 43 i B 461 4 36 L
0.11% ~0.32%. DOC & &} H 4 e b i ¥ F
2010 4% 1 A 28 HikFHANA K TR0 5 =i {H.

100 I 0.5
€ 20094F —>< 201047 >
_ sor ~e-DOC 104
e —e—DOC/SOC =
= 60 103 8
E T d
g a0t | 1028
20 101
1
0 1 1 1 1 1
11-14 12-14 01-14 02-14  03-14 04-14
AW (A-H)
4 TEDOC SERESELILHIFTHEEN
Fig. 4 Seasonal changes of DOC content and allocation
ratio of DOC to SOC
2.5 HmHE

TR, H IR E . pH H, 2R 2
DL AR IR R s ik S B EE A . |
£ 1 A[IFH,S0C, ROC M MBC & 51T 5 em
bR R A SR 3 TEAH G, 534, SOC A ROC 381
5+ R E&w M pH HEW B E A, MBC &
EEWAEYRERD WA C. N & 20 0 EAH
%, DOC i 5 Ko i 3 A C.

F1 TEHRASSESHNEFHHEXRHYY
Table 1  Correlation coefficients between soil carbon content and environmental factors
FA RS em ANIRE LHOKSE RREYE  LESASE + 4 pH MECHERE MEANGE +3E C/N
SOC 0.648 " * -0.290 0.019 0.780* * 0.636" " -0.024 -0.292 0. 030
ROC 0.689 " " -0.130 0. 142 0.386" " 0.433"* 0.113 -0.133 0. 261
DOC -0.056 0.267 * 0. 066 0.208 0.010 0. 030 0. 186 -0.374
MBC 0.383" " -0.133 0.428 " * 0. 094 0. 191 0.402** 0.409 * * 0. 175

1) * FR P<0.05, = = 3&/m;) P<0.01
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T ALK FECRIE TAEY) . 2, TE Pk
RFIAR R 53U, FE A T AW 43 5 8 i) s &0
FEH,SOC Y F S S e 4 i i i — A FE LR AR
AE B M AR ) AR i A4, 2 - M et
FIFHAE R Z —. BEIRAEWFITIAN SOC T S EH KL
o S IR S0 L T AR e A0 (B AR 5
KL SOC & HA AR B B i) =T B, R R
ST R, B R 2 SoC Ty
AR R A B I Tt e B AR [ A 1 A X
T SOC 5 # = TALERIE B3, ¥ S5 A5 10 25

13 ROC K IE THIY) IR 75 W0 00 531 . iR R 53
WY, ALK IR YA B S OHAR
U=, Herp A UR T 0 10 o il SRR R 43 b e
FEARPE . MBC 248 L IAR <5 ~ 105 pm’
TR . ECRA L W 2SR S sh W AR T BT Y
B, 2 39 B v e 3 BRORI 5 B A A B A
AWFFE KB SOC, ROC M MBC 5 &8 HA ML 2
WA BRIV P A A 1 B A R T 5 i
TP, 2009 4E 11 ~12 A, /Y4 KW, —
T T L ZEEYAR AR IR 2ad A R et
ML & A 5 53— 7 T T AR A R AR B
KRB GNG W50 T R AL s b,
Fi LAt 3EH SOC, ROC M MBC & &7, 2010 4F
1 ~2 J YA P, 76 BB B A KR
T B Z W E TR I R AR KR B R R, I
I T A PR Y 43 i, O H R + 5 ROC AN
MBC S KE AP 5 T 1k, 28 15 Ssoc,
ROC J MBC & 2 U B 1M HL 7R3 B ] AR
RITEY S b F A IE P b | k2 T EOZ I
Herh SOC, ROC K MBC 7 i B AR — A H 2 A
2010 43 ~4 H  FEYE R A, B0 S O 28R
B RIATE D) | AR TE DL RAR RIS £
SOC, ROC K MBC #2417 F= 5 1>k U8 ; 1fii ELAE Y AL
BJE RS IR B B SRS A SR A A3 A 0
1M SOC, ROC Fl MBC ¥ 7 & 78 4= K ZE R W 1k 5
.

148 DOC & i 5t B R 25 AR | WA H LA
YK (B 4). HH 58T & B 43 DOC %
BH RS REFEIEMC(F 1), Kalbit 21
K WVE Y A T2 AR R Y T
R S A HLER IR | A B AR A

THFEARZS 520 DOC Y2728 4k, DOC BERTIE H A
ML T 1) B A, AP R R T IR W i 2B i
630, B WA W T Pk e 4 = 138 DOC 1Y &
] iRF 26 (R i A M B 5% AL DOCH '™ SN N,
R K B A HEK & B 5 138 DOC F &t 1Y T 2L A
5, Hrp KR e E DOC AL BN T2
— 19200 K B - K A3 e B B i [A]ER
TR SE R 3 DoC &Y. [ IS
KEFIEINRE S = SOC M T B R AR 53
B, SRS DOC R

TG A HUAR b7 S LA LU ) LT A L
T 1) i T e AR - 3% ke PR RO, - 8 4 ik
S M LB T (7 LA U B e A i M
K a2 ROC 4L H ] (ROC/SOC) M
SOC F B 43 FRAIE 7 T 46 7 A HLRR 1 158 B LU A
AR SOC 116 B 3, SOC ¢ 4 it ™ Ak (1) ¥ 1
RKUC AR (MBC/SOC) £ B Ak Ak A
BUBR I BE 15 i HE 78 SOC T MEARAE % R EKH
B E TR TR A 5 AR SOC . AR AT
R I A A WU 5 1 4 B L4 5L
A ALY 25 AR Ak HA R W HL 2215 43 e L 491 3
JERTETEA MUBR AL 43 1 & ok f il BB
R FR A KA £ 3R J2 13 ROC, DOC 43 Bi L 51 LA
KA IR 9 21.39% | 4.73% | 2. 46% ; JEITE
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