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IREAT 554 0] 21 38 52 4 A HILAR % 20 43 1) 52 00, 3
1 RothC RN 213 52 3t A AR 2 72 1 R A UL S00R:
SIE R WFFE AR AT L 215 5t A AR 2 4 B
LAl i 2 4 AR BE 225 .

1 HEST®

1.1 TERAENYHERAORESH&

2018 4 10 H , 7E 10 b [E Bl 2 Bg 21 38 A 25 S 00 vy
(116°41' ~117°09'E ,28°04" ~28°37'N) #J 4 km 4T
S8 AT PG/ IN AL TR LI iy PR 358 Bt $48 A Ay - B
AEAE B 7E 200 mx200 m AYEEDT N, #i¢S TB 7 RAE
RERIZ(0~15 em) HHEFES 20 & IR ]
N TR XA BRI 5 2 ATHR AT UL Y B S hE
YIFE ARG BE AT AL 2 mm 0, PRAF & 6K 3
SR LA B IE, 145 pH=5.8, TN  TC
B A Bk 1.33.0.73 g kg BRA L K
0. 57 FFFF R A T - Hu B 3 i A 1 58 2 B It 3B
TSI, 20 & B G 5 R B SR XTI 5 41
i 2 mm G & F KCEREFE B TN TC A 5T 5 53 500%
Ak 13.8.315.3 g-kg™'  BRA LN 22. 8; KT A5 36
TN TC BB 4350505k 71.9.38.3 g-keg™', IR A
It 0. 53.

1.2 BHHRRMNEFRE

FREX 200 g i 2 mm G 9T £HEF 600 mL [F
FEPRBEFEIEP , #5555 b 430 0 m A HL AL
Wi 0.285 g (C1).0.570 g (C2) 2 1.140 g (C3)
4 E8: 4 S ) 5% % 00 P9 IR I XU 3% (PM) SRR AT
(RS), Bi4% + i iy 0% (CK) .0.75% (C1PM) |
1.50% ( C2PM) 3. 0% ( C3PM) IR T35 2%, &+
Y 0.09% ( CIRS) . 0.18% ( C2RS) 5 0.36%
(C3RS) W KR #F, B AL PR 3 S
WTFEFF S R G5 )5, F 258 1K DA
SR IEAT 1 A Y R B AR R A L K A o A B
A7 A 398 K R Y 2 )R K R Y 65%. i B
25 °C (FHXHREE R 50% ) B5 324 v E IR 7%, 4 7 d
R SR K o i BRI IR TR R 3R
B4 20 50,100,165 K 235 F AT R SR SR A Kt
MK KT BT 2 mm 75 FH T A WLk
S3 R A
1.3 TEFHmSE

YT A HLIR 8 BEAL 2E SR Zim-
mermann 2508 - BEAG HLRR 7 43 0 1 e v BILRR
(DOC) BURIA HLER (POM ) FI BRSP4 A b k- 141
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RIRPA LR (S+A) FyRRERLZE A A FLEKR (s+
c-1S0C) LA K b2 45k 52 1 4 PEd (1SOC) 55 5 4>
o, AKX 5 A A5 itE— 20 3 R T Mk % ( DOC
5 POM) G EMRPE (S+A 55 s+c-SOC) I Pk
JE (xSOC) , 1 117 Ay A0 700 k1 4 3L R el 5 AR 1F
FEAE Zimmermann 25" {078k EIgAE B, BAARRAE
HERINE .

1) FRE 20. 0 g 3 2 mm i i KT HFEF 250 mL
PR, A 200 mL HAEAKIRI 12 h 5 4R 2
h(270 remin™") , BG4 LGB 0. 45 wm S8, I
D5 g b A AL B, BIAS B A 1k PL K
(DOC) & .

2)H2P R 1) 1Y TS HOR 2 % # & DX-100
BRI AL R FLAR N 63 pm BTG T b, oK i 3%
Zhfi F 3 2 em 4, L4 20 YR/ min BYHR T i 3h
30 min &, 5% B 7 0 F b SRR S eh RO R B
FIC AT E RS, T 60 CHUH MM T 2 HE
JEFRER, B3 BRI > 63 um FOHLA 2 O (S+A +
POM).

3) W40 T Y AR B B A R 0. 45 pum JE
8 11, SR 5K R BE - HEAE B BE IR A 60
CHLARPHL 2 18 5 AR, RIZRIS RN 0. 45~ 63
wm B2 B R (s+c )

4) FREL 2. 00 g ML/ UKL (S+A+POM) T %1
RN 50 mL SR E.OE D IMABERN 1.78 g-
mL ™ AL A ( Nal) 20 mL, 76 5FF7 2 PR 5L
&% 30 min, &0 15 min(5 000 r-min™') J5, FHE
PS5 1 T 8 B AOKs B A R A 4 1Y Nal 5 W ot
&, F B AliK B S s e i AR, [ 8 AC Y Nal
Ve T RIE R IEARAE 60 °C T AL FIE H 5 AR E
UEAC I 5% s Rl R UK A HIL 4L 43 ( Particulate Organic
Matter, POM).

5) Btk vh Pk B0 N AR R R HERE L 2~ 3
W, HEF B AT 43 3 241 A BLAR 415 (sand and
stable aggregates,S+A).

6) FRHL 2. 00 g MY 4H AL 53 LI AE 5 (s+¢) T 50
mL BURFELCAE T I T 53 ECH 6% IR A TR A
W (NaClO, pH=18.0) 25 mL, # & %1k 18 h(25
CYJE, P& 10 min (270 r-min""), &[> 15 min
(5000 r-min") {845 W, A 25 mL R SR M
B, R — IR BRSO T L
B h R B RO TR TR R & A 60 C
JUAR b oL 2 18 O AR R, B AR AT R LR A1)
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Fig. 1 Flow chart of soil organic carbon fractionation

procedure modified from the Ref.[ 6] method
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Fig.2 Relationship between soil organic carbon fractionations

and the carbon pools of RothC model-*!
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Fig. 3 Effects of equal carbon addition of pig manure

and rice straw on soil TC in upland red soil
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Fig. 4 Effects of equal carbon addition of rice straw and pig manure on the RothC model carbon pools in upland red soil
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W R RIS TR IR BRI ZEXT DOC 5 L is%
Wi U ARG AT B 4 2, 235 d AP N0 3% 5 RS AT A Ak BR
DOC (5 K/ 35 11. 6% ~ 15.2% 9. 8% ~ 12. 4%
(Kl'5).DPM & RPM f9 % HLAE 20 d 3 50 d & 31
K, IFFE 50 d BRI B KAE /3508 0. 43 42. 2, 1fif5
Bifi 5% 57 s (1) 228 32 7 4 T R R, B A 1 L
KSR T 2 B 235 d SRR AT g 2R 3
AR FRAY & HE43 3R 0. 169% ~ 0. 36% J 0. 18% ~
0.25% 15. 8% ~35. 4% I 17. 7% ~24.5% (& 5) . %
W RIS IS FF % 255 BIO A1 HUM S 2 BE T
Rt FLUSINSE 2% LU ARG FF (452 i 0 18 2%, 235 d I
ININFEFT S5 2652 00 BIO , HUM 195 He 4l A
0.79% ~0. 94% % 1. 05% ~ 1. 12% 29. 0% ~34. 7% J%

38.6% ~41.2% (& 5) . 10M 1) 5 Lt Fifi 35 55 ik ) ZiE
BTN, ELASINRE AT XF 10M (5 Ho B 520 Ho g% 25
2,235 d W49 R 32.0% ~ 48.4% & 35.6% ~
41.7%(KE 5).

2.4 tHXSH

F AT R B f-Fe,0, &3, 2145
4 DOC i B E N (P<0. 05) 5 Bl a-Fe,0, 7
HAHE N, DOC & & 1 2 FEA%, 107 IOM % i & 35 1
J(P<0.05) ;b a-ALLO, &5 FH I, POM i 35 34
Jin(P<0.05) ,BIO HUM D #% & & 34 Jin, i DOC #%
B FEAR (P<0.01) (32 1) . Bl 145 pH 30, s+c-
1SOC .BIO \HUM % & i 214 11 ( P<0. 05) ; B TC 2
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Fig. 5 Effects of equal carbon addition of rice straw and pig manure on distribution of SOC fractionations
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1 %HREUYEIEFIRAS R EAKREREXRY
Table 1  Correlation coefficients between iron-aluminum oxides,SOC fractionations and soil TC
TC DOC POM S+A s+c—1SOC DPM RPM BIO HUM IOM(+SOC)
f-Fe, 04 -0.130 0.375* -0.033 -0.313 -0.193 0. 096 0. 105 -0.309 -0.307 -0. 087
f-Al, 0,4 0.010 -0.108 -0. 140 0.179 0.233 -0. 181 -0. 188 0.274 0. 280 -0.132
a-Fe, 0, -0.035 -0.348" 0. 049 -0.113 -0. 067 -0.082 -0. 080 -0. 090 -0. 103 0.339"
a-Al, 0, 0. 198 -0.858"" 0.381" -0.071 -0.580"" 0. 080 0. 085 0.477"" 0.459** -0.231
pH 0.077 0.020 -0.076 0.153 0.340"  -0.068 -0. 069 0.356" 0.360" -0.324
TC 1 -0.032 0.883"" 0.733** 0.446"" 0.924"* 0.923"" 0.696"" 0.707** -0.014
DOC 1 -0.322 0. 248 -0.584"" 0.038 0.032 -0.398" -0.383" 0.395"
POM 1 0.394* 0.502"" 0.933"" 0.936"" 0.599"" 0.601** -0.122
S+A 1 0.111 0.519** 0.514** 0.530"" 0.548"* 0. 226
s+c-rSOC 1 0.315 0.322 0.899** 0.891** -0.809""
DPM 1 1.000** 0.491*" 0.499 " 0.019
RPM 1 0.494** 0.502** 0.011
BIO 1 0.998** -0.581""
HUM 1 -0.577""
1OM(1S0C) |

E o JE0.05 KT RE; xx £0.01 KT BFH;(-Fe,0, [-ALO; 2 F 4 3% B & B4 BALL ;a-Fe, 0, a-AL 0, 2 A 4 4E & T A ALE &

14z,

DPM & &34/t RPM  1OM | HUM & 1 & 35 3 Jin
(P<0.01) ,Ff BIO & &34 HUM & &A% e &0,
1M TOM 55 F i i & BRI (P<0. 01).

3 g

SRR VS TINAS [R] L ) A RE AT 5 0 6 140 B I 25 2
PR LR LR (TC) 28 (18] 3) , A WL A B
AR IA PR, A T35 e A RS
L HEURLARZE A 1 AT M S T
SEHRE ISR, B INAEAT LE A s 26T 1A
ik (45 ) S A 5, LS B - TC R e i 3
(K 3)  iX AT REZ P N AEAT X L s My 2 mi SO,
Gy Tt L HEUAE Wy s B, A A TR ALKk
(¥ e AL ALBE RS SR IR AE 4, 2T 3 R b TC 5
RN B PR 50~100 d iR, W5 T
RSN ZE (18] 3) , k2 th TA LY RE L rh &
BLH A R o PR o R R SR O i i
OB AL i B B A3 i R e b, LU
BTGNS 73 i Y B, W] RESE A HLY R S ARl
VT L MEAN T | T DL K 2 AR Yl
RLIE] A BESR Ty 5, T HEAS s | ki e i B
(1 A7 T TN DL R I e i) T A S B e VR
TN AL AANASFT LA INAE S AL B TC 54 B
W T AR T RESE AR AT P 3 A B 5y R Y 4
G0l R S i 3 BRI TC S R R

(FLBH o 15 S sF [ (4 2B 4K 55 43 ik 1O A WL B 38 T
NN PRy N S A a1 )T e o 7
PR BT, 3 A ik A0 T 1) A7 A (5 R G e ik 0
WA e B A LT R ok PO I LA RS A Y Ab
L TC it T BRI BEWE ;10 55 —Fh 5 A AT e 2 A
IR LR, SRR S TR N 2544 T, R RS AT 1y b B
A AL, B3 = 2 5 nT 25 5 20 BR ] T 6
AP 2 I BELAR A BLIT 20 , D35S AR I RS A X6 A
MBS S HE R P A 2 ] L SRR i R N g 26 L
TANERZ RS T , — Berst 8] J5 58 45 ] F 38
- HERR R XS BT I T A R —

SR EE USRS AT S5 4 26 15T e 1 35 1 I 21348 52
H1 RothC BRI P2 41 4, (HL TR N R AT L S i 36 %t
Sh43 % Kl Wy 5% AR B (DPM) | ME 43 A AR B 5k 1R B
(RPM) Kt A HLT (TOM) B 520 BE i 35 (& 4)
T AR IR 3 6 Tk 26 0 24 40 e ( BLO)) R 8 ik
(HUM) 5% ) 3 8 5 R AT, H S5 380 n 2 2
W MO R (WK 4) T 5 3 WG FF A0 S it ok o
WAFOL TR TR, LT 5 0 e 3 A
=, RO o3 ik B vh 2 08 A PLIR | = BRI 55 A Lk
BT AR S a0 A, ELRR S AN 3% 4 7 A2 R
T i e RO, E AR A LR A
TP P 2H 0 114 8 B ( HUML ) 7 39 38 22 v s o
FoE , PR AR B AN N 25 A4, o B[] PR 36 25 LU AR AT
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Organic carbon pool in upland red soil response to the additions of
rice straw and pig manure based on RothC model

LI Huan' ZHENG Yi' LIAO Tianhuai' ZHOU Yijing' WANG Yanling'
1 School of Applied Meteorology , Nanjing University of Information Science & Technology ,Nanjing 210044

Abstract Rice straw and pig manure are the important exogenous organic substances for the improvement of Soil
Organic carbon (SOC) storage capacity in upland red soil. Different amounts of rice straw and pig manure with
equal carbon were mixed with tested soils and incubated indoor for 235 days, after which the SOC was divided into
Particulate Organic carbon (POM) ,Sand & stable Aggregate carbon (S+A) , Dissolved Organic Carbon ( DOC) ,
readily oxidizable organic carbon (s+c-rSOC) and inert organic carbon (rSOC) components according to the physi-
ochemical fractionation method ,and then various SOC fractions were reclassified as the Decomposable Plant Material
(DPM) ,Resistant Plant Material ( RPM) , Humified organic matter ( HUM) , microbial biomass ( BIO) and Inert
Organic Matter (IOM) based on the RothC model.The results show that the soil Total Carbon (TC) and various or-
ganic carbons were significantly increased by the equal-carbon additions of rice straw and pig manure ,but the effect
of rice straw addition on the TC,DPM,RPM and I0M was significant higher than that of pig manure , while its effect
on the BIO and HUM was significantly lower than that of pig manure.As the incubation continued, the proportion of
IOM in TC gradually increased , while the proportions of DPM,RPM,BIO and HUM in TC gradually decreased.The
increase of {-Fe,0, could significantly increase the DOC in upland red soil (P<0.05).The increase of a-Fe,0,
could significantly promote the decrease of DOC and the increase of IOM component ( P<0. 05) ,while the increase
of a-Al,0, could significantly increase the POM,BIO and HUM ( P<0. 05) ,and significantly reduce the DOC ( P<
0.01).It can be concluded that in short term ,the addition of rice straw with equal carbon content is more beneficial
to the storage of TC,DPM,RPM and IOM (rSOC) ,while the addition of pig manure is more beneficial to the stor-
age of BIO and HUM. However, with the prolonging of the incubation time, the active carbon pools such as DOC,
IOM (rSOC) and chemically protected carbon pools in upland red soil would significantly increase by the equal-
carbon additions of rice straw and pig manure.

Key words rice straw ; pig manure ;organic carbon pool ; RothC model ;upland red soil



