H T R AR K F 5 4R, 2026, 43(4): 681-694 https://zIxb.zafu.edu.cn
Journal of Zhejiang A&F University DOI: 10.11833/j.issn.2095-0756.20260125

SI A SRR, EEM, VPR, 55, MR 4 PR B3R HLERIE P4 70 SRS e R 3R [T]. # AR AR 2727
2, 2026, 43(4): 681-694. ZHANG Tianyi, WANG Zhichao, XU Yuxing, et al. Active components of soil organic carbon and
influencing factors in 4 types of plantations on Leizhou Peninsula[J]. Journal of Zhejiang A&F University, 2026, 43(4): 681—694.

BMF R 4 MERA TR EFVEEEAS REZMEER
KRR, EXA, FFE, FEE.L B KL 4, AR
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MRl BT B S Mol SEg o0 T PT A SRR AR A5 R GUE (I e o, T4 SERE 532600)

WE: [ B8] RERAERBA LW LIE AN FRAE S BB EERIZHAY 0, ARELERERTHARZLEEK
BRUHRZRE, [F&H] AFMNFH 47 LB AT (BrH e Eucalyptus urophylla %6tk . BovtAz- K # Manglietia
glauca WX, Brtie-404k Castanopsis hystrix Sk RN Pinus elliottii-4THERTAR) ABF R 5, 24 R B APALEE
KT LA BB E B Ao HUas E LS (5 BAH HLBE, BUEA DB, BB AMK, TTERBAIE, HAENEHETHR) E
0~20cm £ B0 HHEDL; AR IIERIBERME S5 LIERILE £ L It ERBEEEIK. BRERK. BESR
Fodh, BT RH, ARARRAHBEX W ETE L, [£R] OLEANEBE. ANBRLERRLS R TS
AW H L BEIR TR Y . AR A 3 AR AAAE X, Bt iR AR R KR I LIE A IR GEF . Brt i s BUE
APt A A L ZIE Z9REF; Brtie-ao R RE LIEANS . HAAAIBE e TEEAIE LZAE S
HRBEE; BrHiEsih BRI RO RED AN TR INE SUARE S (P<0.05), QR T shik ey B AL
B 2R WU Fe ke LA MBI ISR B2 F T Ak 5 (P<0.05), QE R L & Brthic- 414 3 3k 3L 85 5 35 3
BEH TR AR, BRI LR AN FHAERFHS TR (P<0.05). DTASTERILF: LI
ERRESBRAYARAAABERXARRE L ERELEANBASH EEZR]T, [£8 ] FRAFHEBEXZERTAE
IIE AL T R E AW A, Brt A bk e IR AN LT AR SR R AL B AL B AR, Bt AL A R AR
BRZH LIE AP Z B3R LR EAS R M R MR ARYE R R R LA SR R w A A
M RIGE T F I, WRLEHAEFBIIKT, B4ER54K63
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Active components of soil organic carbon and influencing factors in
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Abstract: [Objective] This study aims to explore the effects of different types of plantations on the active
components of soil organic carbon and carbon pool management index, so as to provide a scientific basis for

improving the quality of soil carbon pools and enhancing overall benefits. [Method] The 4 types of plantations
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on Leizhou Peninsula were taken as research objects, including Eucalyptus urophylla, E. urophylla-Manglietia
glauca, E. urophylla-Castanopsis hystrix and Pinus elliottii-C. hystrix. The distribution of soil organic carbon
storage and organic carbon (SOC) active components, namely easily oxidizable organic carbon (EOC),
particulate organic carbon (POC), light fraction organic carbon (LFOC), dissolved organic carbon (DOC), and
microbial biomass carbon (MBC) in the 0—20 cm soil layer under different planting patterns was analyzed. The
relationship between the active components of soil organic carbon and soil physicochemical properties was
clarified. The carbon pool activity index (LI), carbon pool index (CPI), carbon pool management index (CPMI),
and oxidation stability coefficient (Kos) were calculated to elucidate the carbon pool changes under different
planting patterns. [Result] (1) The mass fractions of soil organic carbon storage, organic carbon, and its active
carbon components all decreased as the soil layer deepened. Compared to the other three planting patterns, the
mixed plantation of E. urophylla and C. hystrix could significantly enhance soil organic carbon storage. The E.
urophylla pure plantation showed higher accumulation in POC and LFOC. The mixed plantation of E. urophylla
and C. hystrix showed higher accumulation in SOC, EOC, and DOC. The E. urophylla pure plantation and the
P. elliottii-C. hystrix mixed plantation showed higher accumulation in MBC (P<<0.05). (2) The ratios of
POC/SOC and LFOC/SOC in the E. urophylla pure plantation were significantly higher than those in other
stands (P<<0.05). (3) In different soil layers, the soil carbon pool index of the E. urophylla-C. hystrix mixed
plantation was significantly higher than that of the E. urophylla pure plantation. The Kos of the P. elliottii-C.
hystrix mixed plantation was lower in different stands (P<<0.05). (4) Redundancy analysis showed that total
nitrogen content was the main factor affecting soil organic carbon fractions under different planting patterns and
soil depths. [Conclusion] Different planting patterns significantly alter the surface soil organic carbon storage
and the distribution of active organic carbon. The stability of the soil organic carbon pool is relatively low in the
E. urophylla pure plantation and the P. elliottii-C. hystrix mixed plantation. The E. urophylla-C. hystrix mixed
plantation could substantially increase soil organic carbon storage while enhancing soil carbon pool stability.
For plantation construction in the region, appropriate management measures should be taken based on soil
properties, basic carbon pool conditions, and the effectiveness of nutrients such as nitrogen and phosphorus to
enhance carbon sequestration efficiency and carbon sink level. [Ch, 4 fig. 5 tab. 63 ref.]

Key words: active organic carbon; carbon pool management index; soil quality; Eucalyptus urophylla; mixed

plantation
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bR, RIECEEAESMSG R E B A, IR A MBI . 208 ST B HERS Eucalyptus
N AR A AU B o G PR o0 A7 o 2552 U0 (B H AT 9T 248 0 T R IR DL F /B0 4 L ik
Z X Z RGP EA U A RRE LA T . IR, BFE 2R BR T AR B — B, SR BB R G5 LLEAN R4 b
RN TARBIRR B i 22 57, /5| AR R4S PR S5 25 B e b R A PP AS R o 2 s 8 X X i e
g, Bk, AOEN YRR . IG5 Sk e 5 T, 285 VAL AN R Ao A
N TR A B P ) 50

ARWFFE VL E M 2 5 4 Fp i RN T AR (B ¥ Eucalyptus urophylla 2K . & M ¥ -JK K% Manglietia
glauca RS . FEMH%-214E Castanopsis hystrix MK . 1R HLAA Pinus elliottii-21 HEIR S HR) MIFFEXT 4,
RGN E 0~20 cm T2 H A PR M 5 KIEVEADURA ST, WIS Aa VLR . Bk ALK . AlEvE
AWK . AEY YRR MBAA YK, JP85E 1A E . HE R EOKE M R e F e, 4
BIASRIAR Gy T e e M 2 R . RN A F A OB RN TR PLabE . 16
PEAT AR L 3 ottt 53 B0 HE o7 AT BB (%) L5 5 Q3 AT TG PR AT BRI 4 5315 3222 - SR Ab M o 22 ) 7 G
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SRR B M B N TR R EL & DL L . AR TS PPN AR D e P2 THE LSRG 5 5%
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TRl , AR 121 BRSO, ARMMEN ISR 1. 2024 4F 1 A, 0 BI7EEAAR NBENLAG 3 9 4> 20 mx
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Table 1 Basic characteristics of different forest stand plots

-0 5 /m FHHate/em

Moy R ) MOPEL(BR hm ) R RIARERE/%
FEnt RIS Ete  RsSH

EU 110 <s 800 21.25+0.54 20.0+0.4 0.650.05 98

EUM 131 <5 775 20.76£0.56  13.76+0.16  21.0£0.1  13.0+0.1  0.78+0.07 83

EUC 128 <5 825 2146£0.85  12.15£0.23  21.0£0.1  10.0£0.2  0.76+0.03 85

PC 115 <5 825 12.2540.74  11.89+0.14  20.0+0.0  10.0+0.1  0.67+0.02 88

Uil EU. BMAE4IMR; BUM. RRMAR- AR A EUC. B AE-LLHER AR PC. IR HIAR-LLHER AR

22 TEERRESNE

HHROREEA AR, FERDRETTRY 4 A Koo bt 5 AN BORE AL, T ARG EK 0~10 F1110~20 cm
LR A, BEEARR—RETT N A — 22 BRI S 5], RATCRIER A E4E, T8 4 C KR AE
s B E
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23 HESW
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TG B R T MR 5 AR TG PR P B AR LU 1. AT ST LA 5 SE A A WL RAE TG VERR P, DL A HLER 5 5)
AT LA (138 70 FRAFAETE AR 2 o B 2 105 8 B 7 A Rl J2E 15 3 AL X o) Ak 1 174 A8 A
o BRI AR BRI A M A LR T A3 B R T X HR A B A AR AL RR R o A A B AR B SR A T e - 4
A HUBRECR FIE A, AT T PPN A [ AR 2 - S e o f S R FRAGOR . SRR R R AR TR
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2 mm A SRR EESH A TR A Bk GE =t R A MU E R ], N thm 2 A
5T 5 B 0~10 A1 10~20 cm 20 HHEAPLERAAE, I RINFEH] 0~20 em )2 09 T HEAHLRAE

fd 1 Excel 2019 AbFREHE . SR SPSS 24 B A () 5L R 2 Ty 224381 (LSD) $R5% 1 56 MUK IE P 41 43 7E
AR A B 22 FARE . XUHR 2R 5 225307 (two-way ANOVA) #RFE M2 | + )25 - HEa ML G
ARl S BN o >R Pearson AH BT R 5T A HUAR TG PE4H 535 A PR SE 7 9 AH O PE . 3
TR, B A MUK TG 14 5 vT REAH SC I IR I - 0 REE AR &, DA 58 MLAR TG M4 43 M
YyERZ A ) A5 B, FFH Canoco 5.0 R TITAY /T (RDA). SR Origin 2025 #1414l

3 ARG

3.1 AREHS HEEERA R REER GG A S = RESE

M2 2 [ RN AR -2 4E . R AR - IR IR S MR 0~10 em + )3 385 7K i B 3 T Ao &l b
(P<<0.05), JRHbAR-2T4E . BT ALK AR SETR AS AR A 0~10 em )2 + 58 LB BE 35 0 T B2 e 4l Ak
(P<<0.05), MRHUKA-LTHEIR SR . R ARLEAREY 0~10 em )2 13884 B B 40 50 0 3 s T A - IR K 3
IRAEHR (P<<0.05); J& M- IR ARSETR SR 0~10 em 1 )2 T3 0U2E A4 i R 5K T =it 3 Fhobk 4
4 AT 0~10 cm + 2 HIEAE . BEBE L RER . MEY YRS RE S Si R E LS. Bt
FEAMRIY 10~20 om £ )2 388 5K 6 i 2 I A S> (P<<0.05), B Ai-2L HETR AS AR 10~20 cm )2
A R R AU = TR AN -2 . R AR - ORI TR ACHR (P<<0.05), MRHbAA-2L4ER 10~20 cm +
B R BUR E ST R . R - OREIRASHR (P<<0.05); 4 FARSr19 10~20 cm 12
T E . BALBRE . BEALRE . MUEwAEYRA . MUEY R R B E R

WE 1R 4 FRS 0~10 em 42 138 HLAR S H T 4 20 43 B 43 5030 5 3% & 1 10~20 cm +
2 (P<0.05), 74 FHEFAMNIE B SEE . 0~10 cm FJRXTIRE , R HRaibk + 5 WLk B Z KT
JRE P -1 R e - IR AR TR AS AR (P<<0.05); 5 B AL HLBK . FIURIA BILBR A A [R] AR 4310 G Wk 35 25 5
B M R Al 20 A DL 10 TR H A LT HETR SR (P<<0.05), R A% -ZLHETR SS AR AT i P A LM b 25 1o
FH AL (P<0.05), 3 M A 21 4 TR 38 MR AR W 2R 0 B 0 3 R T R R I ke R A 1 HL At bR
(P<0.05). 10~20 cm +)2, FEMHe-2UAE R A 4 A Pl i 2 T HALM S (P<<0.05), & F LA Bk
TEARFEMAT T B 22 5, R AR EUR A MLk . R4l A Pk B35 5 T H A Ak 2 (P<<0.05), B
Rl - 21 HE TR AR T T A WL S 25 15 T B - R VR AC MRS M HLA AR 53 (P<<0.05), BB M Ae- IR FE TR,
MR AE e B 25K T LA A3 (P<<0.05).

33 WA R Ty W B . RO AV 2 VR BE X e ALk S s R4 43 B B B
FINFERN (P<0.05), HH NI EAEHARE
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Table 2 Differences in soil physicochemical properties among different forest stands

A2/ o B 25y RIS B 95} T gl 2xt/ ﬁii%ék% [EX7ER7]
cm (g-em™) IKEE/% fLBEE fLBREE (kg (g-kgh) RN kg (g ke™)
EU 0.96+£0.06a 0.29+0.01b  0.59+0.02b  0.57+0.02a 1.66+0.14a  0.62+0.02ab  0.026+0.005a  0.005+0.002 a
EUM 0.95+0.02a 0.33+0.0la  0.64+0.0la  0.60+0.0la 1.79+0.09a  0.50+0.04c  0.016+0.001b  0.002+0.001 a
010 EUC 091+0.02a 0.33+0.01a  0.63£0.01 ab 0.59+0.01a 1.92+0.05a  0.56£0.05bc  0.023+0.002 ab  0.004+0.001 a
PC 0.88+0.02a 0.31+£0.01 ab 0.65+0.01a  0.61+0.01a 1.80£0.05a  0.69+0.02a  0.026+£0.003a  0.002+0.001 a
EU 0.91+0.03a 0.30£0.01b  0.60+0.03a  0.56+0.03a 1.39+0.08ab 0.59+0.01 ab 0.018+0.003a  0.002+0.000 a
10-20 EUM 0.92+0.04a 0.33+0.01a  0.63£0.02a  0.58+0.02a 1.26+0.07b  0.51£0.03b  0.017+0.002a  0.002+0.001 a
EUC 0.94+0.05a 0.33+0.0la  0.59+0.02a  0.56+0.02a 1.54+0.06a  0.56+0.03b  0.016+0.002a  0.001+0.000 a
PC 0.93+0.05a 0.34+0.01a  0.61+0.02a  0.57+0.02a 1.33£0.06b  0.66+0.03a  0.014+0.002a  0.001+0.000 a

i . EU. RBHalitk; EUM. Bk RAREIRACH ; BEUC. R F-LT HEIRASH; PC. IR -LT HEIR MK . AEV/ING FREFR R A
[RI MRy 7 [l — - J2 (] 22 57 B 2% (P<<0.05),
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ANAKE FRERFEA MRS Z R EE (P<0.05), NFA/NGFERERF—HEARNFEKSZRREE (P<0.05).

B 1 AR LRI B I E L 50 £ F
Figure 1  Differences in soil organic carbon and its labile components among different forest stands

HE 2 AT %0 R Aalibk . R M- IR TR A AR . TR M PA-LLAE TR 2K 0~10 em + )2 HHEA ML i
R FEET 10~20 cm + 2 (P<0.05). 7£ 10~20 cm + /)2, FEM#e-20 IR Ak A HLhE B 5 25
TR M- IR AT IR A MR AR -2T 4R TR 2SS AR (P<<0.05).
32 HEFVBEEASSEUERMNXER

FE 0~10 cm )2, HHEAHUBRIG TR S R B2 H W 0 EHSE (K 3): HIRAVURS 5 8 h
BLB . BRI HLAK . BRI ALk . nTIEPER HLIR I B3 IE A OC (P<<0.05), 5 E AL MUK S 0k A HL
W, RAABIR . WEEYE YRS B A (P<<0.05), WURAHLER SHAANR . 44 Y
B IE A (P<<0.05), - HEA HLBR K I PR 4100 1 5 oA A B B (MBP) R S IE R G
(P<0.05), Ho B bAHLER . BURA LR . B 4lA HLEK 5 A W A W i ik W 0 8 1E A 96 K
(P<0.01), T3 HURR X IIEMEA 31 5 + 3 R A W IEAHDE (P<<0.05), 1M ELER AT TEA HLARSL, H
2 5 5 T3 A I R 37K F (P<<0.01),
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Table 3 Two-way ANOVA results of the effects of stand type and soil depth on soil organic carbon and its labile components

R4 d AR R HlE  F P R4 A SR Al  F P
Vet 3 4.598  0.006 A 3 5072 0.003
3T BB TR 1 62725 0.000 | FLHAHLEK + B 1 42.033  0.000
Mo+ SRR 3 1.609 0.196 MBI L 2B 3 0.307 0.820
L= 3 1.418  0.246 =i 3 18.855  0.000
SRR LERE 1 40.856  0.000 | FIVEMEATHLER TERE 1 11.814  0.001
MO R 3 0.378  0.769 MROF B L SRR 3 1368 0.260
Moy 3 3.792 0014 i =it 3 14.048  0.000
R LA TEREE 1 59.778 0.000 | BUEMIEMIERK  +RRE 1 38.386  0.000
b S e N 3 0272 0.845 RGP+ SRR 3 0.502  0.682
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TF 10~20 cm 1 )2, HEA HLAR J S 4 4 55
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0.01), X5 0~10cm +Z2EFKK. tHELE S+
S AL S FLE 1 20 43 (6] 1) A DG M 34 38 T 3K F
(P<0.05), 50~10cm +)J2FRH—E.
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HSZ'_F’ 10~20 cm j:‘);q:" éﬁ/ﬂ} E EETE’F (J'_l ﬁk% Figure 2 Soil organic carbon storage among different forest stands
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Figure 3  Correlation between labile components of soil organic carbon and soil physicochemical properties
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Table 4 Soil carbon pool management index and oxidative stability among different forest stands

+/R/em Mo BRI 2 BRI HE 15 2L AR TR R AL Bl EES
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EUM 0.22+0.02 a 0.85+0.06 a 1.17+0.06 a 98.78+7.01 a 4.89+0.45 a
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PC 0.26+0.02 a 1.09+0.10 a 0.89+0.04 b 94.51£6.82 a 4.04+0.30 b
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Table 5 Proportions of soil organic carbon labile components to total soil organic carbon among different forest stands

- 2em oy %%@ﬁm%/ m?ﬁMW/ ﬂ@ﬁﬁﬂﬁ/ ﬁi@i%%m/ %@ﬁmW/
AR % AR % A LR % AR % AR %
EU 20.06+1.27 a 20.65+2.31 a 0.07+0.01 a 1.35¢0.15a 7.56+1.05 a
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PC 20.52+1.43 a 9.50+0.78 b 0.07+0.00 a 1.24+0.50 a 2.3240.28 ¢
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