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A SO BY KRR RHRA 56, BER M BT 5T T M AE 3 A [8] 4 HH 38 K R 2 88k & Bk
BEBHHEM, FIPLTHREARE. CPMI § EERMEHIRE AKX .

1 MR 5%

1.1 % HiFnpeE

HEAR 1R AR S (4 B8R S 4E, 10 £F) KRS 1R B IL IR B (B 8 4F) , SRR B R KB
X (B4 8 4F), LT3R & VL 76 R (B P 8 4F), BT 138390 0~ 15cm #4 2 14, 33 2mm 0, & RAEP R
B, — B2 LEARET, 5 -89 HEEFEOCHEMBKELAAT, HTEYHRE. AT RELE
—MEAFEEFHPRELA, AR RKBS, BRGKK%0 HRARHEE. 5 BEHE. ZARRSHBPRR
Z R A, B, R B SRR AR L N S D, JHRUR B (8 N)455g/ke, BEARA 1S BERRAS
(& P,O,) 160g/ kg FISGEEBEAL (& P,0,) 165g/ kg JRAE & H MLk 353g/kg, &K 16.5g/ kg; BAL & A Mok
428g/kg, &R 24.1g/kg; BEIEEHHLEK 386g/kg, =& 19.4g/kg.

F®1 ABLEiGT
Table 1 Design of experimental treatments
T L ] - I -
Soils Treatment Application(kg/hmz)

| R4 —
2 xFE(CK), BF A M AE 1 3% (B #h84E) —

g w 3 AR, BB SN IR G Y (R FI84E) 15000
4 NPK (B #H84F) N300 P:0s150 Ki0150
5 BRAE+NPK (B FH84F) 7500+N150, P:0575, K075
6 FILHFs4E 15000
| R —
2 3B (CK) , BRASHE AE 158 (B b8 4F) —

PR 3 BIE, B S R IR S Yy (B Fh84E) 15000
4 NPK (B F84F) N300 P:0s150 K.0150
5 BRHE+NPK (Bt Fh84E) 7500+N150, P:0s75, K075
6 BRAE B B (BFh84E) 22500
1 SR —
2 HER (CK), BRAHEAE 13 (B b8 4E) —

e 3 BAE, BE S 5 RHINIR &Y (BHFIS ) 15000
4 NPK(BFF84E) N300 P;0s150 Ki0150
5 BRHE+NPK (B Fp84E) 7500+N150, P.0s75, K075
6 MENE (BHH8sE) 15000
1 L3 —
2 X} H8 (CK), S HiFE 38 (B Fh S4E) —
3 BAE, B3 54O IR &Y (BFRIS ) 15000
4 NPK (B fs4E) N300 P:0s150 Ki0150

] + 5 AR+ NPK (Bt #hS4E) 7500+N150, P.0s75, K075

6 xR (CK), FHEAE I (BF i 104F)

7 KRB, BES 5S8R NIRA Y (BHF1045)
8 NPK(BEFI104F)

9 JEAE -+ NPK (8} 104F)

15000
N300 P.05150 K:0150
7500+N150, P:0s75, KoO75
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RBAERITRE 1. SEEYERERARNEHERN —3, HERE. B E—TXBHE,
KRB AR —F R, BN TR MR, O — N ERE.

1.3 MEFZX

TR, 2K, R B 2g T 1 #E & (& C 15~30mg), T 100ml ZEHER A, A
333 mmol/ LM A M AWK 25ml, Ik 5 1| /Did, ZARKEIM ST, ZKER. REBHESEL 5
(37 4000 r/min) , B EFBRAEBFRE 1250 BB, REW EARARERTE 565nm B KA#ITHE, ¥
BIRELMIRE-EESERTISREEAN. TR EAMLEA mg/g C&A (1 mmol/L KMnO,
£ 1 mgO), MWW FEH KMnO, B, RIS EHR ST E. SBRAK. K 834 — R B H R
(ANCA-MS) W&, Mk SIS WM EARER (C,,). TRBEYRRE, & FHEHFEC. LAX
R AR HREE M. AR, LR R ARR SR,

14 BREFUERRETRIEMITHS *

BEEBENBEFENT 4, = C/Cp Ay = Cp/C, 4. = C,,/Cp CH LB, BREREHEHE
Bt EFEN: REFRE(CPD = A28 (mg/g) + S BB LB (ng/g): MEFBE (1) = HHHK-B
ARGREEERRK(AD = HSRENEE -2 B T RERE; BETHEEE (CPMD = BRESK < %
FETEBEHR 4R X 100 = CPI X AI X 100,

2 HERESW

21 FRLENFRESEREEEETARARM

F2 N, B R EF L E S, 248 CL C,. G CARERRELIKRE L > #iF
%> a8t £ C.C ERRBR, N 5.21~25.8g/kg 0.46~4.67g/kg. K
FRAEMN 0.011 ZB4E 0.190, HEJLF 205, AREEHHKRU C, > Cp > C,. ’KEA
BMEUA > A4, > A

AEEE X IE LR S 3> 46> LB 5S> 44> 48 1> CK
X G R . b ER 6 > ZbH 3 > AbFE S > 4hFEE 1 > 434> CK. 54E 1|
B, Bl NPK & RN, BElR R C &8, HARER C, 1R CHAREERHY
mT ¥ C,,. LB CMC ERBIERMRIAN. LbH 6 > 4H3 > 4bH5 > 44> &
B1>CK. AEREAREULE 6 HK,CKB/D. KL C.C,.Cpy CGHAERTH
ELE. BRESBE/MEML, CHE 2.48g/kg, C, M % 744mg/kg, C % 818mg/kg.
ERFE IR C.C,.Cp Cp Ay A, B A TTTH, L0 6 BeIF, B 3 RZ, BFE 558 =,CK
Bubh, S48 1ML LBA4MC.Cp C . EFHBC, 4, Ay AL B LR LK, HiFER
C, M 1.42~393g/kg, R RME S | MLk, 13 C. C,. Cp. C\,/ 5 BB F 34.8%. 74.7%.
68.5%. 72.5%. T CK M LiRIEHR5 5 T FE 28.4%. 37%. 45%. 56.5%. A [ 4L3 xf il
BREERENE WY LB 6> LE3 > 45> 41> 44> CK

Bt CHBXRMENR/MER 36, RERHR 5, BRSF 10 £ I, HALxH
t C MR L > KA + NPK > S 3 > NPK > CK. BJE. &L + NPK &3
FRT C. C, Gy Gy Ay Ager AT, BB NPK W IERMUR T Cpn C Gy Ay Ao
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Table 2 The effect of different treatments on C,, C,, C\q, Cp A0 4y and 4.

S Wk WEYER v iLEk BEE A BYE B ARE C
pis: Total C Active C  Microbial Minerali-  Availability  Availability ~ Availability
biomass C zable C of 4 of B of C
Treatment (g/kg) (g/kg) (mg/kg) (mg/kg) Ca/Cr Cump/Cr Cw/Cr
a B
1 7.56" 1.05 286 188 0.139 0.038 0.025
2 6.22 0.62 224 121 0.099 0.036 0.019
3 8.94 1.45 341 226 0.162 0.038 0.025
4 7.99 0.94 291 195 0.118 0.036 0.024
5 8.43 1.19 316 235 0.141 0.037 0.028
6 8.75 1.51 398 253 0.173 0.045 0.029
L
1 15.5 2.25 578 411 0.145 0.037 0.027
2 11.1 1.42 318 179 0.128 0.029 0.016
3 19.2 32 874 578 0.16~ 0.046 0.030
4 164 2.15 598 417 0.131 0.036 0.025
5 18.3 2.73 814 523 0.149 0.045 0.028
6 209 393 974 709 0.188 0.047 0.034
Kk B+
1 21.8 3.28 1040 682 0.150 0.048 0.031
2 19.2 2.51 696 374 0.131 0.036 0.019
3 25.8 4.67 1398 1126 0.181 0.054 0.044
4 234 3.22 1048 684 0.138 0.045 0.029
5 249 418 1208 818 0.168 0.049 0.033
6 26.3 4.99 1440 1192 0.190 0.055 0.045
® ot 7
1 6.88 0.91 238 156 0.132 0.035 0.023
2 6.03 0.65 156 83 0.108 0.026 0.014
3 8.24 1.22 342 229 0.148 0.042 0.028
4 742 0.78 245 167 0.105 0.033 0.022
5 8.12 1.10 317 208 0.135 0.039 0.026
6 5.21 0.46 116.5 58 0.088 0.022 0.011
7 9.05 1.45 410 273 0.160 0.044 0.029
8 7.89 0.71 269 185 0.090 0.034 0.023
9 8.37 1.26 344 239 0.151 0.038 0.027

1) NUKEEGTHME. CRTFYCV.=435%, RFRFHYCV.=3.42%, KBLFH CV.=785%, MLTH
C.V.=5.66%.

M C. A FH, S5SRIMAMLL, EEH S F, CKEFH C TR 2.47%. C, T I 5.71%.
C,pp FFE 6.89%. C, FFE 9.36%. Bk B A MRV T M 5.53%. THH 10 4, AEfLLHE -
RIEREESH T E C.2.40%. C,4.62%. C,5.11%. C,,6.28%. B R H B H 3.94%. BR,
AHiAEALERRT 5 4F ERFEAR T MR, BEE B R EEFRAE ., 3B R % TUH6 45 2R A0 2 7 08
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2.2 AEAER TR EERERARD :
T C RMER W (R 3) N AT 3 > 4B S > 4B 4> 48 1> CK. 5 C,ZHEE

ERIAAR. MERBHEFER. ERAARER RO W, BIEX C,. 4. AL CPMI & 1H

RN 3> LIS > 41> L4 4> CK
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Table 3 Effect of different treatments on C pool management index in soil

L= TEHEK WA % BRI AR T BEEERER
| Unactive C Active C Activity of C  Activity index  C pool index C pool management

Treatment (g/kg) (g/kg) Pool index
a 4
1 6.51 1.05 0.161 1.00 1.00 100 cB
2 5.6 0.62 0.111 0.686 0.823 56.5 eC
3 7.49 1.45 0.194 1.200 1.183 1419 aA
4 7.05 0.94 0.133 0.827 1.057 87.4 dB
5 7.24 1.19 0.164 1.019 1.115 113.6 bB
6 7.24 1.51 0.209 1.293 1.157 149.7 aA
HiEE®R
1 13.25 225 0.170 1.00 1.00 100 dD
2 9.68 1.42 0.147 0.864 0.716 619 ¢E
3 16.0 3.2 0.200 1.178 1.239 1459 bB
4 14.25 2.15 0.151 0.888 1.058 94.0 dD
5 15.57 2.73 0.175 1.033 1.181 1219 cC
6 16.97 393 0.232 1.364 1.348 ’ 1839 aA
b - i o
1 18.52 3.28 0.177 1.00 1.00 100 dC
2 16.69 2.51 0.151 0.849 0.881 74.8 eD
3 21.13 4.67 0.221 1.248 1.183 147.7 bAB
4 20.18 3.22 0.160 0.901 1.073 96.7 dCD
5 20.72 4.18 0.202 1.139 1.142 130.1 cB
6 21.31 4,99 0.234 1.322 1.206 159.5 aA
# *
l 597 091 0.152 1.00 1.00 100 eC
2 5.38 0.65 0.121 0.793 0.876 69.5 gDE
3 7.02 1.22 0.174 1.140 1.198 136.6 cB
4 6.64 0.78 0.117 0.771 1.078 83.1 fCD
5 7.02 1.10 0.157 1.033 1.180 122 dBC
6 4.75 0.46 0.104 0.681 0.757 48.2 hE
7 7.60 1.45 0.191 1.257 1.315 165 aA
8 7.18 0.71 0.099 0.649 1.147 74.4 gD
9 7.11 1.26 0.177 1.164 1.217 141.7 bAB

H: EEHRFEERERIE, AR FERX. DFEFH N 0.01M0.05KF LN EENE, FREARINERAE
. FHARNERTE.



2 H R MR R RIOT A Rk R 171

L1388 AfEM 0.111 2546 %) 0.209, HEAEXT AEMIRE WY b 6 > 4LF 3 > 4LH S > 4
B> 484> CK WA CL5 C T, AL 3 AR 6 BERT C  WEH, LR
6 LA 3 F T C By, 48 4 1 CPIE LA | /&, X5 4. AL CPMI B AF. 5
AbBE 1 A LG, Bt Fh 8 4F i LR B FE 8 B (CPD) AL 2E 4. CK 43 5 T % 17%. 31.4%, M43 6. 3.
550K 29.3%. 20%. 1.9%. HiEXT 4 CPMIKE WS 4 #AER.

KFEL Cy,. C,. A AL CPI & CPMI B . 7 T 4148, X 5K 7% L K i el 24, il 7
WEY AR EE X, BEES CHEERRET CHRER, MEIEX C FkE
BRI C, MER, 4 4xKBL 4 AL CPIH CPMI M W 540 — B, &4 8
FEARMR, 5L 1/, KB L 4 AL CPI LA K& CPMI 43 5 F & 14.7%. 15.1%. 12%
25.2%.

£33 8 M, 55 B LA b, FHHEE CPMIZE CK T F 38.1%, A3 4 B T [#
6%, LK #E 1 CPMI FREtR, T CPMI LA AR T8, BEREHEAEAEES ¥
Cu Coo AL ZH 6 B9 AL 1.364 HKRE T 1.322 38K, ARLLE 3 #iz# CPMI % 1
H AP 6 > AhFE 3 > AF S > 4B 1 > 4 4 > CKixt CPIRIE MmN, 4bF 6 > 4bH
3> 4b3 5> 403 4> 403 1 > CK, XULH CPI A CPMI 3t NPK & 5 AE &} 44 1 B2 A [H]..
FEMBEELRESAEZNSEREDHAGYE, R EFENARARERD. &
AHHMTF C,H CPMI R F,

Bt cC, K 4.75~7.60g/kg, A. Al. CPI 5+ H|4:0.099~0.191. 0.649~ 1.257 fl
0.757~1.359, 5402 1 ML, EEEH# S F, THBRETHERE CK. LR 4455 TR
30.5%. 16.9%. TMZEALER 3.5 W EF+ 36.6% F1 15.1%:; #FFP 10 4F, B¢ AEE BLIS $FE CK. &
B 457 5T B 48.4%. 25.6%, TN ZEALE 3. 5 3 K 78.5% 1 69.1%. HEAEXT A AIKIR WK,
Ab¥R 7 > ALFo > A3 > A1 > LS > B2 > A4 > b 6 > 4bFE R, 4bEE
AFLE K ABEERKTAE 1. S 1 ML, BB 54, CK % CPMI ¥ EE T
6.1%, FEAE 10 4F, CK F I BE T M 4.84%. ARACEA# 1 CPMI WA . 438 7 > 48
9> 43> S>> LB 4> 4> 42> LA 6,

23 BEFVUE BREEEENSIMEAERABXHE
RA4RW, 18 C5C, WEVER A, C, 28 AREAMERPEHEX, 5HHHFA

R4 BRENE RENREESIRELERMEXY

Table 4 The correlation among C.. A4,.. Ay Age
BH 2K EHHR HMAEYEER MAYERE Tk £ A OARA B i 38
Total C Active C  Microbial Microbial Mineraliza- Total Available  Readily Readily

biomass C  biomass N ble C nitrogen nitrogen available P available K
Item  (g/kg) (g/kg) (mg/kg) (mg/kg)  (mg/kg)  (g/kg) (mghkg) (mgkg)  (mg/kg)

CT wk * L * L ] * * J—

CPMI and physical, chemical properties in soil

AAC * *k e e ** ¥ %

ABC * *k e % wk "R R

ACC L ok *% *k % ok ok

CPMI L K ¥ e s
E: *RRHX, »*RABERX, —RTFFMX.

* * »* *
* * * *

% %
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Mk, B A A AMCPMIE L C 28 ERHMARX, 51 C,. MEYERRK.
B.C, AMA EYBRARK, XULH, CPML 4, .. 4, M 4 SFETHBMETFHXER
W CEEY, i3 CPMI AT LU 4y [ e i 3 3% 40 BBk R 3h A2 Mk,

3 & i

1 KPERANERAVIES NPKF RIEREEAF T 148 C. C,. C\p Gy 4,0
A ALK CPMI B4R . MR NPK B BAEE BAEH M L C. C M C,, BAA T L%
CHEM CPMI B4R E. NPK & FIER X+ CHFAMEEREE T C 5 8.

2. BEMBEREBEEAHNT C,. Cp. Cp 4y Ay 4. CPMI IR H .

3. ARIKHLTE C.C,. C, 0 C, UKL > FHizl > 48 > ¥ +.

4. BHRERRT C,\ Cpr Cyp Ay Ape A S CPMI RIZ 0 R B N WA AL B, BEE B
B 2 K 2 A8

B O ABRWMAHIE Blair G JEIZH K3, BRREH
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EFFECTS OF FERTILIZATION ON DIFFERENT CARBON
FRACTIONS AND CARBON POOL MANAGEMENT
INDEX IN SOILS

Shen Hong Cao Zhi—hong
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Xu Zhi-hong
( Queensland Forestry Research Institute, Gympie, QLD 4570, Austwalia)

Summary

Effect of fertilization on active C(C,), microbial biomass C(C,;), mineralizable C
(G, and C pool management index (CPMI) in different soils were examined. Results
indicated that among those studied soils, soil C,, C,,, C,, and CPMI were the highest
in paddy soil, the second in yellow brown soil, the third in red soil and the lowest
in Cao soil. Effects of different treatments on C,, CPMI, C(,, and C,, were organic
manure > organic manure + NPK > reference > NPK > CK, organic manure > organic
manure + NPK > NPK > reference > CK respectively. In raising C,, C,,, C,
CPMI, effects of different organic fertilizer types and application were rice straw,

and

green manure better than farmyard manure, high application better than conventional
application. Compared 5-y fertilization with 10-y fertilization, CPMI in Cao soil
under organic fertilizer and organic fertilizer + NPK treatments increased, while CPMI
decreased under NPK and CK treatment. Correlation analysis showed: CPMI was well
related to total C, total N, microbial biomass C and N, available N, P and K in
these soils and sensitive to agricultural measures, which indicated that it is practical to
assess soil C pools under different management practices using CPMI.

Key words Active C, Microbial biomass C, Mineralilzable C, C pool mana-

gement index



