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Abstract: Soil organic matter (SOM) is a stable and long-lasting carbon source and contains nearly all nutrients for plant
growth , therefore is a meaningful index for evaluating soil fertility. The quantity and quality of soil organic carbon influence
soil potential productivity and reflect the spatial distribution and succession of plant community. However, the measurement
of total SOM is not sensitive enough to detect short and medium term changes, and thus techniques that measure meaningful
fractions of SOM should be used. The carbon management index ( CMI) calculated from changes in labile and total carbon
fractions relative to a reference soil was show to be a useful technique for describing soil fertility. An investigation was
carried out to study the changes of soil carbon fractions and CMI, and their relationships with fertility under natural
evergreen broad-leaved forest and its artificial regeneration forests of Sassafras tzumu , Cryptomeria fortunei and Metasequoia
glyptostroboides in southern Sichuan Province. Soil samples were collected from each forest to determine soil carbon

fractions , available nutrients, enzyme activity and CMI. Regression analysis was used to determine the relationship between
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soil carbon fractions, CMI and fertility. The results showed that the contents of soil organic carbon, water-soluble carbon,
microbial biomass carbon, labile carbon, non-labile carbon, hydrolysis-N, available-P and available-K, the activity of
invertase , phosphatase and catalase, and CMI were ranked with different seasons and followed the order: natural evergreen
broad-leaved forest > Sassafras tzumu plantation > Metasequoia glyptostroboides plantation > Cryptomeria fortunei
plantation. The soil carbon fractions and CMI were positively and significantly ( P < 0. 05) correlated with available
nutrients and enzyme activity. Artificial regeneration of natural evergreen broad-leaved forest would result in decrease in all
soil carbon fractions, CMI and fertility, but the size of change varies with regenerated forest types. The results indicate that
soil carbon fractions and CMI could be used to evaluate the soil fertility for natural evergreen broad-leaved forest and its
artificial regeneration forests, which will lay a solid foundation for protecting natural evergreen broad-leaved forest, tree
selection for its artificial regeneration, and soil management, moreover, tree selection during the process of converting

farmland to forestland.
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TEAVRRE MR EM KB HEY R, ELF S A Y TR ENSMER TR, RER IBE K
—AEEEAR T BT R L IRE RN EENE, DEABRNREN RE W L EEEN
HEFE ), B ARG S B R B T MR YR RO 2 A A A ] R . B TR A S
Wb, BEE AR AR R IR KBk RIE S S B BA B R 2, B L3 3ROSR TR A ST RRHY
PRI . BRI B S Sa 9 HIRA DR BIHRK T 40% 71 25% ), RARBMEE LR A
THRSG B TR A RS 506 R DUk , R R e 3 38R DLBR R i B/, TR E 4T M R-330 15% +
BFANBRBRAS . KEILOREF T HIRANB SRS L RE ) BAEMX, BEERE ¥ E B HEE
PG BRI BB KPR, B Z AR —EREMXR , FIULTA RSN T R,
WM AR R, BT, B K, B, HEAARMIE o R TR R o, RA RSB KIR B R+
HEAREN o WEBTN T I RAM A= 8T R B AKX KB4 KR G N AR AR R T A TA, 55X
— XA IR BN T E IR F R M AR SEF7BA [F 89 N ARG T35k R B8 BIR 4Ol RAE B
FERIARAL , R 5 3B J B SR R AN, B RIPA 53X 77 THD BT ST R i R ILARE , 3k LA R I X A g IR A
HRMHTEE, LTI, SO 1EERAR B G AR B N TS B AR AR M AR TR AZ ARG 3R 5 e
FHEATRRE, FRRTT DA R SRR 3 B R HIEH S T RIE R R, AR RAR FSEN K,
P B B 2B RN A R AR TR PR A0 e B0 L MR PP BB HRE R 4R AR 2250k, R B bk R Rt
BRESF,

1 HEE5FZE
1.1 FEAgs

I XA T IUJE W) B EA S, R Bk 19.5 km(103°47' ~ 103°49'E,28°29' ~ 28°54'N), i
AEFIARILERR , B R K, B AL E ), s ma w AR, 2 RESE . Wrd , ¥R 7E 1100 ~ 1550 m, 3% & 25 ~
35°, BIPFRIAERSE, RER) R B E L (IR 1097 m) lIESIKMWNF RIS, 24 H
FEHRE12.8 C,BFHSIE30 C,H&MESIE -10 T, 240K E 1780 mm FREF K254 d,7 ~8 B AT
%, A PHFETRE 331.6 mm, MR W RGE R SRR b, 1IELIEE O R XOR BARER KR
to RBRHAR g RAR H G AR BEK (Sassafras tzumu ) SR WIAZ ( Crypromeria fortunei ) BRI 7K AZ ( Metase-
quoia glyptostroboides ) Bk, RIRE S FEH AT ARE L EH HBEHARZE T (Neolitsea aurata) \RFf ( Schima super-
ba) | BRILFN(Symplocos botryantha ) @ ( Machilus pingii) . KM ¥k ( Lithocarpus megalophyllus) . H PEW ( A-
cer davidii) Z R, KT TEAR B8 M 4 8k ( Lithocarpus confinis) U )1 112§ ( Camellia szechuanensis) 583}
#5 ( Lithocarpus hancei) .54 ( Nothaphoebe cavaleriei) | 15 15 ( Photinia serrulata) B4t F} ( Melastoma candidum)
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& MR N 525 #k -hm T SEIRE R 21,2 m, SRR 25. 1 em BRMAIEETE 0.9 LA b s BEARHAK HIASAK
TKAZHRG T 2 1988 ,1990 1 1992 4E R AR H ¢ AR AR5 T 19891991 F1 1993 4 N\ TAH i TP BRI ZEAK, Ak
A EREE4Y B 1100.,2500 Bk ~hm ~2H1 2500 # -hm =2 SEHREE 43518 27.0.23.9 m {121, 8 m, FH 24551
722.1.19.7 cm 1 18.9 cm , A ERA B 45125 0.9.0.8 #10. 8,

1.2 A,

TR AR I B b, AR 4R S AP AR MR A SR ) 3 AR 1 3 A AR R AR — B R AR
WA R E A TEFETE BB IS ARF KA AR &7 20 m x20 m IR 3 4 BB
EHPIR T 5 SBRERA, # 0 ~20 em 20 ~40 cm + 2B+ 8, + R RIS = B BB 0, — it 2
mm § 50 %€ T 3FKIEHER VUK (Cys) FIEWER(C,.) , 73— T BAXT BN E LA NK(C,) 1F
B PER(C,) FBMER A BRI & B KX s i f A S s

MSETT L : Cos RABARK L H K 5:1,25 CEM/KIE IR 30 min J5 , B ESL> 10 min(7000 remin~'),
0.45 wm YEREHHIE , SRBOR P B A HLER FIA LBk B 35404740 (Shimazu, TOC-500) & " ; €. RIFEAHE
75-K, SO, BB, RIBEAFRERCE T BB BB P AR ZR DB R K 0.45 HEYERS
8" C, R ERRE -5 (GB7857-87) 5 €, 3R F 333 mmol -L ™' B4R BRA 44k ,565 nm LI Lha il
05 COEENRERBE(Cu) o

REEHIEEOTE T

REEIEH(CPI) = HERTEC/BRLE C,,
BREFEE (L) = C/Cy,

BRETEERE(L) = R L/SRIEL,
BREEASHIFS B (CMI) = CPIxLIx 100,

AR R SR -1 Bk (GB7849-87) , A4k B R F§ 0. 03 mol - L™'NH, F — 0. 025 mol - L't i 13 2 1%
(GB7853-87) , #EAX B3R A1 mol - L' Z,BR 4% I8 8- K M Y B ¥k ( GB7856-87) , REMME K A b (3 , B PRME R
BERE NI S B AR A RE . MEREM 2004 4E 4 §F 2006 4F 1 §, 72641 1.4.7 A
10 B aERAEENE , MRS T LIk E S 284, 1P 8RN 2a Ml B E AR EZ
2 GBR54H
2.1 AFRESLEHRRZL

IR PR T 3R WIS S A B IR AR, ZE R At DR A R EEEAD  Ant s g E
SRITENBEBEATRAEZHEN " 5 390 Y8 Bt T R85 B T 503 AR U, T LAZE AR X B
F it ] P 0 S AR AL, B R R BB TR AL Y s B M IR LI R s R e E L B
FAL B, FEXHE A LA IS R B IR IR A ML . BAREAIR 5 R BB R B /N
43 BT BN A7 LB 2 0l Rt L IBRUMNY BN, X EES 5 A Y #F % a R, FtdE g
TSRS ER S ), X R P A M2 R IR R EEE N . RAESREATHREHEANTERE
TE BRI BE AR SRR AKAZAR LR DR (Cr) KB MR PR (Cys) EW R (C,.,) JTEHER VIR (C,)
MRERK(Cy) TE, AT NTHARRFESFEIAR > BAM > KK > W2k, BEMS 0 ~20 cm L2
TR T 20 ~40 em 2, i HARIZE &4 TR R SRE S 2 0BG HE R0 HE, R T
Z>HEZESEFES>SHEF(ERL) ., FEVTBERRMEZHFKIEZK O ~40 cm +2,CoFE5 A R F M
REEAET 15.4% ~23.1% (E¥1H% 18.9% ) .56.5% ~73.4% (E3% 66.2% ) F120.2% ~40.5% (F¥ K
29.8% ) ,Cous ST BN TAR B SRR T 19.7% ~62.0% (3K 36.7% ) .53.0% ~82.9% (E#K
65.5% ) F129.0% ~65.2% (FE¥ R 47.9% ) ,C .. GBS RHFRESFETAREET 12.7% ~24.7% (F¥
H16.4% ) 64.8% ~72.1% (FH 4 68.9% ) F1 17.2% ~40.9% (E¥ K 25.2%) ,C. 5B AL KR E 5
VAR T 22.4% ~39.0% (SE#1428.9% ) .69.7% ~83.6% (FHK77.7% ) F133.1% ~58.3% (FH

hitp : //www. ecologica. cn



6 3 #F % JIBRAEKATHALESGE LR ESE R ZEL 2539

H43.1%) ,Cy SB A RARESFEAMAEMT 14.4% ~22.0% (F34 4 18.1% ) .55.3% ~T72.7% (F¥y
4 65.2% ) F119.1% ~39.6% (F3575 28.8% ) , HLREAKHIE 73 LI BEARA <K <HIZHR. XU T
KR F I A EFIN TG FBAH IR Cr\ Cys Coie LCL AT Cy TR T I, B T AR BB R X A 1
BRI EERA I, 15 3 A TR EPEIE SRR & BIEA R ETHABAMN > K2 > MK,

F1 RAREZAMHKRATEFELBEFAR SRR RKESEREEL
Table 1 Soil carbon fractions and carbon management index under natural evergreen broad-leaved forest and ite artificial regeneration forests

M‘ﬁ’?@ﬂs §:T""‘ 112 Soil CT Cws Cmic CL CNL
Forest type Season layer(em)  (g-kg™')  (mg-kg™')  (mg-kg™')  (g'kg™") (g-ks™")

CPI L 17 cMI

RIRNEF =3 0~20 68.7 +4.7 231.6+22.6 243.7+22.5 6.17+0.52 62.53 1.000 0.099 1.000 100
A Spring 20 ~40 39.2+2.6 123.7+14.2 121.9+15.2 2.99+0.21 36.21 1.000 0.083 1.000 100
B 0~20 67.2+3.9 169.7+14.1 174.8 £19.8 4.20+0.39 63.00 1.000 0.067 1.000 100
Summer 20 ~40 37.3+2.8 95.2+7.7 87.6 £10.4 1.93x0.17 35.37 1.000 0.055 1.000 100
* 0~20 70.7 5.5 287.4+33.9 284.6+23.9 7.16+0.65 63.54 1.000 0.113 1.000 100
Autumn 20 ~40 40.5+2.4 200.8+14.5 183.5+16.4 3.47x0.39 37.02 1.000 0.094 1.000 100
£ 0~20 68.0 +4.2 257.5+27.2 217.3+16.2 5.34+0.48 62. 66 1.000 0.085 1.000 100
Winter 20 ~40 38.1+3.4 149.1+15.1 106.4+7.6 2.45+0.18 35.65 1.000 0.069 1.000 100
A =3 0~20 56.6 +3.5 143.5+15.6 195.2x14.7 4.79+0.34 51.81 0.824 0.092 0.937 71.2
20 ~40 31.5+3.1 89.3+9.7 104.6 +9.4  2.07x0.26 29.43 0.804 0.070 0.852 68.4
B 0~20 51.7 £3.5 64.5+4.9 151.6+13.5 2.56+0.12 49.14 0.769 0.052 0.781 60.1
20 ~40 30.2 +£3.0 41.7+£5.2 73.9+£6.6 1.28 +0.09 28.92 0.810 0.044 0.811 65.7
* 0~20 59.8+2.9 230.7+17.6 236.8+19.8 5.43+0.53 54.37 0.846 0.100 0.886 75.0
20 ~40 33.2+2.0 144.0+11.2 138.1x11.1 2.48+0.25 30.72 0.820 0.081 0.859 70.4
£ 0~20 54.2 +4.5 160.5+12.5 189.7+14.8 4.04+0.34 50.16 0.797 0.081 0.945 75.3
20 ~40 31.3+2.6 113.9+10.3 91.816.5 1.75+0.13 29.55 0.822 0.059 0.862 70.9
HIAZHR =3 0~20 22.3+1.4 83.3x12.1 71.3+7.3 1.31+0.19 20.99 0.325 0.062 0.633 20.6
20 ~40 16.0 +1.0 45.7+£5.7 42.916.1 0.75+0.07 15.25 0.408 0.049 0.596 24.3
B 0~20 17.9 £1.7 33.9+2.6 53.5+4.9 0.69+0.13 17.21 0.266 0.040 0.601 16.0
20 ~40 10.3 £2.6 16.3+1.8 26.6 +3.1 0.35+0.04 9.95 0.276 0.035 0.645 17.8
* 0~20 24.4+1.2 135.2+15.9 86.1+10.8 1.77+0.17 22.63 0.345 0.078 0.694 23.9
20 ~40 17.6 +1.3 75.4 £6.3 51.2+6.7 1.05 +£0.08 16.55 0.435 0.063 0.675 29.4
£ 0~20 20.6 +1.9 103.2+8.7 67.5+8.3 1.07 £0.18 19.53 0.303 0.055 0.643 19.5
20 ~40 13.2+1.5 61.3+5.3 36.4+£2.9 0.56+0.08 12. 64 0.346 0.044 0.645 22.3
KIZHR =3 0~20 50.1+3.1 130.8+15.6 178.2+13.9 3.99+0.29 46.11 0.729 0.087 0.877 63.9
20 ~40 28.6 +2.0 74.6 +£8.2 91.7+11.3 1.84+0.17 26.76 0.730 0.069 0.833 60.8
B 0~20 43.6 +4.2 59.1+7.6 138.4+13.4 1.75+0.20 41.85 0.649 0.042 0.627 40.7
20 ~40 22.2 +3.4 35.7+2.4 72.5+5.2 0.84+0.11 21.36 0.595 0.039 0.721 42.9
* 0~20 51.7+4.9 204.1+16.9 210.8 +18.4 4.49+0.59 47.21 0.731 0.095 0.844 61.7
20 ~40 32.3+2.8 132.8+18.6 108.5+12.3 2.32+0.29 29.98 0.798 0.077 0.823 65.7
£ 0~20 47.2+4.2 119.81+9.8 163.1x+14.8 3.251x0.35 43.96 0.694 0.074 0.868 60.2
20 ~40 26.2 +2.8 65.7+7.1 85.2+9.2 1.30+£0.20 24.90 0.688 0.052 0.760 52.3

* R B IAH R Natural evergreen broad-leaved forest; ¥& KMk Sassafras tzumu plantation; WIAZHK Cryptomeria fortunei plantation; KA Hk
Metasequoia glyptostroboides plantation; T [7] the same below; Cp: 13 HHK Soil organic carbon, Cyg: KB PLiK Water-soluble carbon, C ;. : 1
H: P BHk Microbial biomass carbon, €y : 3% HBk Labile carbon, Cy : 85 2%k Non-labile carbon, CPI: Bk FE+5 % Carbon pool index, L. Bk
J& Lability, LI; 5% FEHE 453 Lability index, CMI: BREESH$5%( Carbon management index

2.2 HERmEEERGEEL
UBZEFTRAFEEEMMO ~200m 20 ~40 cm +ZHHOHZ IR, THER M XA WA THAHRNLER
BBEAIR ML AR KA ARG R R B2 T A 4 = SRR R4 2 CPI) BRETE BE (L) RS 38 B (L) T
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BHEISH(CMI) AR kngR 1, R 1 HaTLIE M, CPIL LI F1 CMI TE£-Z=7 35 R RKAR H 4R IR AR > BRAR AR
> KAGHR > BIRZAK, T B A F1Z35 Z4k 4 138 CPILL LI F1 CMI i BB R HZE (L, RN E > HFF >
ZZFE>REE X -GFRE5TEARESKE SEBANEMERF . STV EARRMZARFKIZAO ~40 cm 1
2, CPI 43 B RAR B G AR T 15.4% ~23.1% (F¥ % 18.9% ) \56.5% ~73.4% (2355 66.2% ) .
20.2% ~40.5% ( F¥ % 29.8% ) ,L 43 Bl L FIR E G MEHARFEIE T 4.7% ~22.4% (FH% 13.7% ) 31.0%
~41.0% (B39 36.3%) .12. 1% ~37.3% (3% 20.9% ) , LI 43 B L RAR % G M HAREIE T 5. 5% ~
21.9% (% 13.3% ) 30.6% ~40.4% ( FHH 35.9% ) 12.3% ~37.3% (E#33920.6% ) ,CMI 4y R F
REF NIRRT 22.8% ~39.9% (FEHH 29.6% ) 70.6% ~84.0% (FE3% 78.3% ) \34.3% ~59.3%
(F3#H10 44.0% ) , BFEARAE 55 LI ABEARAR < KAZHR <HIAZHR, LA LG5 RUIA T RRESRFEHHRATE
FE MM 3 CPI AN LI FRE, NI F 3 & BTN CML TR, B T4 R SE SR xd IR A Akt +- 4% CPILL.LI
o cMI ZmafE AR, 33 F N TAKTESZNT CPILLLI 1 CMI ¥ AR > AKAZHK > HIAZHK,
2.3 TECRRSR RS AR

T EEBRREREITNNT YSIEMNB 2B RS 55 B0 LR RN AISR, ERE&SA - HE
R EARR BRI S KA E RS, Rt AN SRR RN R, A& ] 28 1 80k
ZHRDR IR TR , B B YR AR A RN . RRAESATARERALENG
TE BRI AR AR A ARFIK A2 K L 1B AR R A B AR & &, A BTV R F SRk > BAM >
HKAEH > WIAZHK, HEMAY 0 ~20 cm £ 2 HIEHETF 20 ~40 cm 12, MHARSF £ T IERER A
WBEAEN S B EAHENR NS, FHARES>EESKES>ER(F2), FFEWBEARK MZHKM
TKAZHRO ~40 em + 2, BER T ES A L RR EFFAMMEEIRT 7.9% ~25.8% (F#HHK17.0% ) 57.3% ~
66. 8% (% 60.6% ) F127.5% ~49.5% ( -+ 36. 1% ) , RS B 40 B e RAR B 3 N PRI 15. 5%
~43.8% (FHH 30.7% ) 42.2% ~63.7% (3559 59.1% ) 1 31.9% ~45.2% (FEH% 40.3% ) , BB
BRI TR SRR T 3. 6% ~28.4% (% 16.3%) \34.9% ~54.9% (FHJ % 42. 4% )
12.7% ~31.0% ("F3#10 21.3% ) , BFERHE 43 LB BEARIR < KM < IR, XU T KR H Gt
MALEFa TIEFESSE TR, B TARESRFN L IEFE I EER AR, 15 3 #f A TR IEF
3 EBIEANFZETT B BEARM > K2k > MK,

RS EMRBREZN T EIERT —, BT W EEE2EE Re I S S it 38 AE 77 7K - A 0 M5
B LA B AR A B ARIE HEXT 1 AL B e ; BREREE (O BREAE R BRI A VLBHME I S E, NI SR A
Btk , HETE MR —E B LRI DA RBK T i SRR AL EAE B, BT AR,
DIt EASNEEER, HMEES T IEANRNBERER BT RR, B, ARz yRerEns B
FlI B A S T B 45 R T R R Sk P B8 AR T o RAR B I bk R\ T B T A F
ARAR MIAZARRKAZ AR 1 R N B B BR B S AL ST o, RS WA RN B R > AR > K42
> WIRHK, BEMS 0 ~20 cm 2R ETF 20 ~40 cm 12, i A A RIS &4+ B pEs e B
Mt BAL S EEE A HFER S, RN ES>EES>LES>BEF(H£2), FFETEAK KM
TKAZHRO ~40 em )2, BEMERS TS 73 7 L RAR B G M RBEAR T 5.9% ~28.1% (F34416.9% ) \73.0% ~
86.4% (V0 79.4% ) \23.8% ~52.4% (F3 K% 34.8% ) , BEFRTETE 53 H L RAR B R HARFEAR 7. 6% ~
29.3% (E3919.8% ) .56.2% ~72.7% (FH K 63.2% ) 23.1% ~40.3% (FE¥H 35.1% ), EAL SIS
P4 BI L FAR B G VARG 3. 1% ~13.4% (B K 8.7% ) \29.9% ~66.9% (K 43.4% ) \13.7% ~
43.4% (340 23.0% ) , HFEARRTE 2 ELBABBARIR < KAZH < WIAZHK, XU T XA FE ST HRALE
HE AR - REE M T B, BT A R SE R IS R A E A R, 48 3 F N TR LR E AR
[EZ35 1 R BEAHK > KK > WA,
2.4 TEAFEARR LRESHEIEH S HIBIEARKRXR

KAR F A AR B N T 3B B8 BB AR AR MIAZ AR KAZ AR LA MLk (C. ) KB R PR (Cys)
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HYTRR( o) TR P (CL) MIFREBR( O ) &8 KRB B B (CMD) SRR, BB &
8, DR RERE B | BRTR A A B AL S M AR B3R IE AR R, HIEA FITE R Z I A 7E AR 2 IE A
K, HHEAFARRER S EEERRZ RAEFEREEEMR(ER3) . XM, (M 51HBAREEK
R\ HERSSENEEEZ R X RED, FGEE X AR EERE T CMI BT LA R AR H e i
L N = e w0 S

®2 RREFAMAKRATEFELEAHFRSNBEEEEL

Table 2 Soil available nutrient and enzyme activity under natural evergreen broad-leaved forest and its artificial regeneration forests

' R R S YRR BREREE AR
bS] = 112 Seil . . . Invertase Phosphatase Catalase
Forest type  Season  layer(cm) Hydmlys)l_sl-N AVﬂ.llﬂ.blf;P Ava.lla.bl?-lK (glucose (P,05 mg- (0.1 mol -L~! KMnO,

(mg-kg™") (mg-kg™") (mg-kg™") mg-g+d) 100 g-42h1) ml-g~1-20 min-1)
RREG i 0~20 259.1+14.9 3.6910.32 73.3+6.4 36.04 +4.20 60.1+5.2 1.201 £0.134
FE AR 20 ~40 173.9+12.5 2.26 £0.35 54.2+4.9 13.65 +£1.26 39.2 +4.7 0.853 £0.063
E 0~20 236.9 +£20.4 2.07x0.19 47.3+5.9 22.12+£1.62 40.8 £3.5 0.928 +0.072
20 ~40 157.9+16.8 1.16 £0.08 31.9+3.2 7.74 £0.75 23.2+1.6 0.685 +0.061
& 0~20 271.7+12.3 4.33+0.38 82.3x7.1 53.84 +4.35 73.5+6.4 1.298 +0.118
20 ~40 186.4 +9.6 2.72+0.24 62.7+5.6 19.73 £2.19 48.4 £5.6 0.947 £0.083
£ 0~20 248.3+17.8 3.25x0.27 65.4+5.2 31.02 £3.53 49.4 £3.2 1.037 £0.084
20 ~40 163.1 £10.5 1.86 +£0.23 46.8 +4.3 9.19 +0.81 31.7 +4.6 0.771 £0.059
AR i 0~20 196.3 +13.1 2.5210.21 68.5+5.5 31.10 £2.44 45.7 £3.5 1.102 +£0.098
20 ~40 157.1+9.2 1.27+0.17 39.7x3.1 10.94 +1.29 28.2+2.6 0.739 £0.061
E 0~20 178.7+£12.9 1.62+0.10 45.6 +6.3 19.11 £2.41 36.5+5.2 0.899 +0.094
20 ~40 145.4 +7.7 0.98£0.15 26.4+2.3 6.08 +5.01 19.8 +1.8 0.616 +0.082
& 0~20 208.1+17.4 3.29x0.35 75.6£6.5 44.22 +3.39 67.9 +4.8 1.169 +£0.101
20 ~40 162.8 £12.5 1.84+0.19 45.7+3.4 14.18 +1.73 36.8 +2.6 0.827 £0.076
£ 0~20 184.3+13.9 2.17+0.18 57.3+4.6 26.38 +1.61 39.2+3.2 0.996 +0.092
20 ~40 149.8 +14.8 1.05+0.13 33.5x2.9 8.65x1.11 22.4+1.4 0.705 £0.061
bib N i 0~20 105.6 +8.3 1.36 £0.15 45.1+3.9 8.86 +1.08 26.3+1.9 0.774 £0.085
20 ~40 69.2+5.4 0.92+0.10 25.3+2.3 3.69 +£0.45 14.9+£1.7 0.513 £0.049
E 0~20 92.7+4.3 0.83x0.08 30.8+3.9 3.29+1.46 15.9+1.3 0.342 £0.041
20 ~40 52.4+5.0 0.67+0.13 20.6+1.8 1.05 +£0.51 6.6 0.8 0.227 £0.030
& 0~20 112.2+7.4 1.62 £0.21 53.2+3.2 10.90 £1.29 28.5+3.3 0.844 +0.059
20 ~40 79.5+6.9 1.04 £0.09 33.5+2.8 4.30+£0.35 13.2 1.5 0.605 +0.068
£ 0~20 98.5+4.7 1.18 £0.09 39.2x2.5 6.31 £0.45 20.9 £3.2 0.727 £0.053
20 ~40 62.6+3.8 0.74 £0.10 21.1x1.7 2.04 +0.28 11.6 £1.5 0.454 +0.060
TKASHR i 0~20 178.7 +£15.3 2.15x0.17 61.2+4.3 27.48 +3.87 39.1+2.9 0.985+0.112
20 ~40 105.9+12.5 1.26 £0.12 37.4x2.9 7.07£1.05 23.4+3.2 0.654 +0.060
E 0~20 163.6 £10.7 1.29+0.07 41.3+4.6 16.49 +3.21 25.3 3.2 0.765 +£0.062
20 ~40 90.3x7.9 0.79£0.05 24.7+1.7 4.71 £0.83 14.8 +1.7 0.388 £0.030
& 0~20 196.3 +16.7 2.76 £0.32 70.6 +4.3 37.93 £4.23 56.5+7.8 1.079 £0.123
20 ~40 135.2+9.2 1.59+0.23 43.8+5.1 9.39+1.24 30.3+£2.6 0.734 £0.051
£ 0~20 125.4+9.1 1.83+£0.22 53.9+3.8 23.62 +£2.76 33.7x4.1 0.895 +0.097
20 ~40 97.1x7.6 1.02+0.12 34.7+2.6 5.88 £0.47 19.2 +2.4 0.547 £0.043
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Table 3 Relationship between soil carbon fractions, carbon management index and soil fertility

T o o o o on RR MR NS RER BB ORLER
Item Hydrolysis-N Available-P Available-K  Invertase = Phosphatase Catalase
Cr 0.813%% 0.950%* 0.942°* 0.999°** 0.766°° 0.955°° 0.867*° 0.840 " 0.896 °* 0.883*° 0.890**
Cys 1.000 0.883%% 0.917°° 0.812°% 0.694°** 0.848°* 0.946 ** 0.902 ** 0.860 ** 0.921°*° 0.883 "
Chio 1. 000 0.976** 0.950%* 0.697°** 0.920°* 0.944 % 0.934 0.968 ** 0.961 ** 0.931°**
CL 1. 000 0.942°* 0.726%* 0.922°* 0.969 ** 0.935** 0.961 ** 0.960 ** 0.928 **
CaL 1.000 0.765%% 0.952°* 0.849 ** 0.823°* 0.882°* 0.868 ** 0.880 "
CMI 1.000 0.832° 0.681** 0.588 ** 0.567** 0.683*° 0.657 "¢

Cy: T ZEAE YK Soil organic carbon, Cyyg: KIEHEAHHK Water-soluble carbon, C;, : T4 H) B Hk Microbial biomass carbon, C; . 1A HlEk
Labile carbon, Cy; : #85E Ak Non-labile carbon, CMI. Bk EEEE FEFEHL Carbon management index; * P <0.05, **P<0.01

3 gigHnitie

— K BUBR R A PURBIRE FI MR8, B 5 HIEA U BB R e WIS s B IE
FEIP bk T SHE AN BT R B T X —BA (B AT BT R AR R, K
BHAIBS B SHEYBRS B2 MMEXEABE, APREINESATAAL A LB B LSk 5%
AP S B TR, A SUKB AR S B S HEMEYEBRERBEEMRE, AMELH, LHkE#
AN S BRI E A HEEXRD , DEMEYBREB KA, E— T HRETHES
EIBE B S HEAEVR S BERFHAMAMARX" , B— I I TR B SRS BIRAMA
REYSHRAYESMFSRDEPEROMED X ED . RAREFEHRATERG LESE B KE
PG LR B Y B RS A DU & B T, AR5 A TARKETE Wyt pk b 1 3 i RV PN T RAR B 43
WHAAE %o BIAZRR B SN A TE YR E S BIRBE AR B ARRUK AR 2. 58,22, 73 f5F0
1. 42 £ H MRS O — I8 5 T 408 , B R N M B RS 76 10 B B B0 IR ALK A M e v
A B A et® , N TS SE 575 I A DAkt T A PR Tk 0, S B EA RIE S E & B E,

LA PSR TE N , AR E MNP AR WM AR AR 1 R I B L S BR B B AR, XA LA PR A L
B HRAGEEEL" . FEEEGIBRES GG VIBRS BI0 LA B LR, B g L EEh &
T BNy HEAEENERT . 2l IR AR EEEENBRS B S5 1SR KB,
ERBEANE S B2 M ERBEEML, AP EETDEE G YIRS T R R A BB
& B DR R  BERARE AT A AL S TE M A AR BB A, X —g R HE S T LA VIR I
it A S R B — E TS R VE R o IR 3R T AR % 8 b v Ak 5B 375 14 R LRI 7 L
BEB TR, E3lERE D TROEERRA,

HHEE A PR SO E R A W A Y B AT — e 1 B T R B A PR RS, X
SRR TS M R B S HAL R Y B R BRI E X G2 TSEN B o A PR I RTE
AT HE BT E s A7 1A B AR SN MR Z B T R IEE A IE A PR
AEEMT HEMEARRNERE R AR B A W SA THERE . EMERALHAFEELE, —FE
i A PURSCR B A LT T R E A VU A VLR & &, B —r m e DA RN R E AR
KA T SN A VIR S EE A VIR ", Blair S Bt % B R AR UK A MR Bk
REHT , BAR TS A VIS B TR, Bl TR AVURRRE AR E TR, 8 dE Ha pLsE i
A HUBR ;s Nelson 2210 % BRRE MRS RS T HETE A BLAR & B , (B — 3B 4015 M HLBR 7T BB B 3R 176 10
EA4> Rk AN 1T BT A 7E 4 T BRI B A K bt A e 98 A I A (e L 0 2 LT 8 BRI TS B 4
FAR B WA T B 51 B AR I ARFK ARG , LIS A S B E SRS B BN TR,
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HTREHRE T B R7E T LA U AR , RS E SRR 15 A DL BB AL/ A, RIARBER
SR R AR TSR R WX bk s B U B, {68 P T X v b SR o AR 5 , I AT MR
HEFR o b FEAE FR , BT & B, T SRR E RRE M , K R SR IR, [ il AR R
FE 73T B R K 345 7 TR SRR YR T oA DLBR ORI 0 , AT TR JEA BT PR B SR 2 75
R , (RS E R BRA W AL 0%, AR BEH A Pl S 8 TR A UM E S & B T
B S, X RBRRAH SN AN LEN G LIEE AP E SRS B TRIERRR,

TR E TR R CMT) B R E EE IS e A VR LB R, B R TR AL E RE R BUK
W T v, BB R+ SR B TR E RO E ™ M T B4 A T AN T LRI e A L3 iR
PEYE I, I BE SBRAF F 45 A X 1 3B A BB AR B R ma A L 303 PR WL B B ) R 4L, B LA BB B 2 T RN B3
R BSMR AT T AL TR R Y o RS MR A AR AL TR + SRR P R BN BT ST R Bk
PRE B RS 2 TS A YUK SBUE Y ERAR R K2R AR AR T R A2 BF
Bk BEMR, AP E RS EIE RS A PR K W PLBR R YR TR PUBK L BR R 5R
R A RBE R T & &, DL KRR BRI A AL SISt I BB IEA R, XHE—BR T i
T R AR Ml B Aol 2275 B R T - 3Rk PR S gk P B Ay 72 WA B R ) B gk PR 1 R BRAS 2 TED
ShAHUR A A 2B TR A HRE AR, KR FESEMARNTERE b TG R B
> R SR Ak 39k PR R A SEAE B, (5 A LB AR R B PRI, ) ek - e P A LA P 33
FE 1 AR, (B R AR o TSR I AL A 2 i B XE B R B (), AT 9 B A R TS R B B
TN A S B RAEAM > KM > W2k, B, RIPRAF SN, B2 5 B S E A AR T
VRS I8 E B A PP BT, WA IR S A R SR S EMER LRE N RAERY
FERFEX
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