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Abstract

Plantation plays a great role and potential in forest carbon (C) sink. In order to compare and eva-
luate the effects of different tree species on soil C storage and its stability, this paper took four
typical plantations in the Huatan National Forestry Farm in Yangjiang City, Guangdong Province as
research objects, and collected soil at a depth of 1 m to determine the total organic C (TOC) and
easily oxidized organic C (ROC) contents and storage, to evaluate the soil C stability of the four
stands by the ratios of ROC to TOC. The results showed that the TOC storage of the four stands
were Pinus caribaea > Acacia mangium > Eucalyptus urophylla > Magnolia sumatrana, the soil ROC
storage were Magnolia sumatrana > Pinus caribaea > Acacia mangium > Eucalyptus urophylla, and
the ROC/TOC ratios were Magnolia sumatrana > Pinus caribaea > Acacia mangium > Eucalyptus
urophylla. This indicated that the soil C stability of the four stands was the highest in Eucalyptus
urophylla plantation and the lowest in Magnolia sumatrana plantation. The results of this study
can provide scientific data reference for evaluating soil C sequestration and its stability in differ-
ent plantations in western Guangdong.
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BEE TR E N TAREAR AR K, N TARES RGBT B8 H o HmE[1]. A T4 E
AAEZR LM AR, EEAREMNF. AR, B3 B, SERMACHEBSR K] [3]. Hd, A
AR T BB A ARG e LI, DRI, IR R N DRSS RGuh (B A i 5y . AN
HiE 5 FhaL Y N TR R E B IR AT TE R I, 297 80% Mkt /7 T i, H -Bea Lok E
YRR 3.23 £5[4]. X FE A 15 AR MR AR AR L 3 e it B O SR IR, BEAR IS B84k, L 3gehk
it 5 N AR 25 R Gu il &= 1 Ll A9 A8 A0V BB 43 )N 51.58%~85.98%F11 55.04%~99.46%, it B 1-33E ik fif
0PN LARBRIC T e BAG e A (5] -

T4 5 A A WK (ROC) & HIE S A LB (TOC) M EE A fp 2 —, & T ISR WK B Z A B, X
NG A U, — MOFH SRR AR AN 4 W L 33 ik e ) A e ME A K Bhds . 13 ROC # e UM RERE 333
mmol-L™ ) KMnO, B M AN, HZ 5 b &Rk pi[6]. Hrft, ROC/TOC HJELAR AT LLFRAE +
Bk e, HO(EROR, AR E K[ 7], L3 ROC & &M m I E 252 BIMFh 2 R s, J0H
T VR DA N I BRAE 73 i R o0k 5 A A HLIR A AL RS20 173 2. 35 8]

FEYL T [E G T MR A 3R [ i b 2, & S P X EE BN AR A X ke PRI AS R F N T
PR 38 [ ik B FOAR O VRS2, ARSI T AEMERR S 4 PRy, GRS SARRL. nEhteka . OR
FEA A N AR, I R 33eG MU 5 S A MU fit B S LB, /i A TEIAR Sy 338 E LA e PRI
e, N MR g8 [ B b et 2 B S 4%
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2. 5 HZE
2.1. WX

RIS FEHAL T ARG LT E A e MY, AL T RE VR, FHETTEN, &I 2= KT xIX,
HERGPE I, AR AT, SRR A, R SRR 22°C, SRR R 2380 mm, £EF
BIH IR IL 2000 /N o A IESRRG PR AL ZLER L 53 . AT T I $E T AEMERK Y 4 Rl AR ), AR
7 A M (Acacia mangium). JH#) LA (Pinus caribaea). 7K AK3E(Magnolia sumatrana) il 4% (Eucalyptus
urophylla) N TAK, #R4r BARE S A 1o DURAR Iy ) S SR R BE AR R], - Hoagm) . B REAR — 3. Ak
JE R [F) () B it . DURRAR 7> LN VE 4%, pH AR TE N 4.01~4.30.

Table 1. The basic information of four typical stands in Huatan Forestry Farm

=1 TR 4 TR B ERRER

YA 7453
oy it e i Wy aE il
Stand densit
Stand types Stand ages (a) DBH (cm) Height (m) (individual /hrr)1/2) Canopy density (%)
11 5
E? mﬂ‘“‘. 11 19.15+0.87 15.28 +0.30 800 + 23 30~40
Acacia mangium
\
. m%ttﬂ‘ 12 17.09 + 0.46 15.18 +0.21 1275 + 36 60~70
Pinus caribaea
j).dti% 12 17.08 +0.74 16.56 + 0.55 1475 + 32 60~80
Magnolia sumatrana
Jert i 8 1454 +0.32 16.81+0.27 1525 + 41 30~40

Eucalyptus urophylla

2.2. BmRESNE

TEIE 8 [ REFIAR 70 B 3 B 20 m x 20 m BUREHBEEAT I 25 A L3R P, AEHb 2 (A1 FE 25K F 50 m,
FERF YR Hb 0T M 2k a4 3 A4 4 338 T, BN T Rl 432 5 A 482 70 (0~10 em. 10-~20 cm. 20~40
cm. 40~60 cm. 60~100 cm)#EA7 KT, BEA L IEAE AR EEL) 500 g, 7 A1 58560 = AT I i Ab 2R, %%
145 pH EH pH #HllE, K&k 251, RAHEK(TOC)KH HSO4-K,CrO7 AMIn#GEN & ; 5 A
HLER(ROC)FH 333 mmol-L ™ KMnO, %84k, £ 565 nm 3K N AT L 2 [6] -

2.3. BESH

AN [EVRR S5 TRD F S 25 1k 2 S SR P BALIR 207 20 BT (One-way ANOVA,  LSD /T £ B HLEE), F SPSS
19.0 it/ Hr: 2 Origin 2021 A58, B3 ¥ H p<0.05.

3. B/RE S
3.1 M#MHSTRGEUBINRNEBINKRSE

2 4Bk oreh, G A LR & B (ROC)BEE L) MU IIIRT T F%. ££ 0~10 cm, I diAH S A+
S AN w T HACER R 4, i TR, HBE IR RIS BAG R4 2 5% . /£ 40~60 cm,
IRAKTER L4 5 A HUBR L 35 2 T R A% (4] 1)

EHEA YRS R (TOC)REH LR IR B 2 I R AES . 78 0~10 cm /=, 5 SIS LHEA
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BB & B v T e 3 Pk Ay, B T AAREM /s 72 10~20 em )2, N Hoba 438 UG HLBR B3
mTRAE, S5HE 2 Mibkor TR E (K 1),

38 5 S A LI o5 R A MU G ELAPI (ROCITOC) AT LA e et - 39 s VS Ul » 7E 0~10 em + /2,
4 Fhbk4r 11 ROC/ITOC 1 Z R AR %, 7 10~20 cm 2, KA1 ROC/TOC (4 &% m T He 3
#RArs £ 60~100 cm, HKAK3E L% ROC/TOC A @ T He 3 Bk sy, (AL S In#h LLAA bR o) 2 A2 B35 22
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OEHEEBA.  IIEILLHAP. caribaca JKAKTEM. sumatrana EITAZE. urophylla
mangium

M43 AY Stand type

Figure 1. Soil ROC, TOC, and ROC/TOC in four typical stands in Huatan Forestry Farm. Note: Different capital letters in-
dicate significant differences among different stands within the same layers, while different lowercase letters indicate sig-
nificant differences among different layers within the same stand, p < 0.05

1. FEMEMIZ) 4 Mk DIRZEULBNIR. BENKSERALLS. 3 BPRARAAXEFERFERLEREKS
KBz EEREZE, TRNEFERIMMEEKSTELEZEEREZ (P <0.05).
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3.2. MM TRGFEUBIRMEBIKREE

1358 ) S A HLBR(ROC) it FE Bt L 2 IR i £ 3L FRE& % . 5 ATk 0~10 em 21 ROC
fitt B 2 =T 40~60 cm, T A ELAA A Ak 0~10 cm 12 ROC fif 20U & 2% = T 60~100 cm + )2, KA
HEAN AL AN N TAR 4% ROC ff BAE & LR A Z R AR E . LIS AHHIBR(TOC) i b L2 M it
S NS . D A EATNE LA N AR 0~10 cm 4% TOC &) 8 3 =T 20~40 cm. 40~60 cm A1
60~100 cm /2 KAGE A T Ak 0~10 cm 1= TOC fifg & %% =i T 40~60 cm A1 60~100 ecm +)Z; i 4%
N TR 43 TOC fif#/E 0~10 cm. 10~20 cm. 20~40 cm A1 40~60 cm 4 N+ )2 2 8] 2 573 i3 (% 2).

Table 2. The vertical distribution of soil ROC and TOC storage in four typical stands of Huatan Forestry Farm
2. LM 4 MARKS TR ENENRNS BN REEEE D HIE

MR LR Elem 35 ROC fit &/(t-hm?) i He/% -3 TOC ik &:/(t-hm?) 5 H/9%
Stand type Soil depth Soil readily oxidized carbon stock  Percent Soil total carbon stock Percent
0~10 12.79 + 2.49a 30.48 51.76 +5.94a 32.54
10~20 8.44 + 1.98ab 20.11 38.59 + 5.93ab 24.26
AR 20~40 6.99 + 2.79ab 16.65 31.42 + 9.64bc 19.75
mﬁi‘;ﬁ[,am 40~60 5.77 + 1.66b 13.74 20.32 +5.43c 12.77
60~100 7.98 +3.19ab 19.02 16.99 + 2.99¢ 10.68
0~100 3413+1.12 100.00 140.76 + 0.69 100.00
0~10 11.41 +2.36a 28.33 49.27 + 459 31.07
10~20 8.12 + 1.06ab 20.16 39.38 + 5.32ab 24.83
UIEJEAA 20~40 7.44 +1.37ab 18.46 30.31 + 3.29bc 19.12
C;'{Q,E;Za 40~60 7.22 +2.12ab 17.92 23.88 + 6.79ch 15.06
60~100 6.10 + 2.41b 15.13 15.72 + 3.52d 9.92
0~100 40.29 + 4.20 100.00 158.57 +9.29 100.00
0~10 10.96 + 1.71a 22.75 35.07 + 9.36a 28.29
10~20 9.85+ 1.15a 20.45 29.04 +1.99ab 23.42
IRATE 20~40 6.87 +1.27a 14.27 25.95 + 1.26ab 20.93
Magnolia
sumatrana 40~60 10.54 +2.72a 21.88 21.48 +0.62bc 17.32
60~100 9.95 +3.03a 20.65 12.45 + 0.06¢ 10.04
0~100 48.16 £5.15 100.00 123.99 + 9.87 100.00
0~10 9.33+2.64a 30.42 41.93 £ 1.34a 33.76
10~20 7.51+1.15a 24.50 34.72 £0.20b 27.96
Rt 20~40 4.83 +£2.42a 15.76 23.41+0.07c 18.85
Eucalyptus
urophylla 40~60 411 +3.27a 13.39 12.79 + 0.36d 10.30
60~100 4.88 +1.49a 15.93 11.33 +1.90d 9.13
0~100 24.45 +0.19 100.00 124.18 £ 0.99 100.00

Note: The different lowercase letters indicate significant differences among different layers within the same stand, p < 0.05.

e AFVNG T RERIR Al Moy T3 5 S WAL AT HLRRAE AN R = 2 18] 22 52 2.3 (p < 0.05).
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4 Ptk LHE G E A MU R I RAE > In¥htks > 558 > B, m-bEaa Uk
kNI ks > D HARE > B > KA. 78 0~20 cm +)2, I HAREAE % 13 ROC fi%
i 1m 12 TOC &4 HiA F] 50.59%F1 54.92%, i £ il b s RO AR A2 55 Felt X AR F9 BB 431 99 531 Ry
48.49%7I1 43.20%. £ 0~20 cm +/Z [ TOC fiiE, 4 Fhbk /(1) 15 LI 50%, 437124 56.80%- 55.90%-
51.71%7F1 61.72% (# 2).

4. 7Fig
4.1, MFh#BEFRSY IR A REEEER

N TTPR - 380 o 2 B R AR I A S, AR N AR i B P M B 22 5. PR E PE b X A
TR ARG R LI, =2 N THRES RGibtE Ry 328.35 thm 2, A N TN 277.22 thm™?, Hil#E
N TARHY 70.38 t-hm 2, Horb L3RR fk & & b ik 76.36% [4]. %o R 5 R IR AR R A AR WK RO BIF 70 45 S 6 B,
PR bR 4 - SR B 1 A8 A 0 L 49 1 73.71%~113.08 t-hm 2 F11 57.20~69.10 t-hm™2, A4 RS Mkl
T EL A 3732 50.59%~85.98% 1 55.4%~94.46%, 7] 52 BIAKES (I FEMAEE R [5] . X5 R IR 7% 5 PR AR
W R B, 3 HURR ik R B0 AR R (94.86 t-hm™) > MR AK(73.72 t-hm™®) > e 4if #K(44.93
t-hm™) > KHAE > (30.80 t-hm™?) > ARBEEH(15.10 t-hm™?) [9]. AHFsed, G5B, m#Eeis . &K
ARFERE M A 4 BN TAR L m 342G HUI6E R/ 518 140,76, 158.57. 123.99 fl 124.18 t-hm?, &1
A & LN TAR L st (8] AFTRM, TSeE NI E S IRI T R R, R B X AT
#ar, HOKMGEA o, LAV RER, FN bR, BN S8 eE—cRE L
FARAIRT AR . AW, D AN TR B AR, AR AR A KA, X L BeG MLk 140 N 24
K, DR 3G Ui i T ARACE R R A% o T3 EEAAE Bt B, AR 0 P B A v, TRV
FEEK, FEEVUREAREOR, BRI AL R R 7ERJZE 13%(0~20 cm) 1) TOC figH, 4 Ff
MO L 50%, 4354 56.80%. 55.90%. 51.71%F1 61.72%, iAW TEH 4 Fhbksr 3G HL
WFENMIERE, ZREHE AR RGN PR

4.2. DFhdBYFA Sy 30 BRTE B 1 AE

RAEAE B P AR E ML 22 57, I HLER— BT Aoy iE e . S2RCRE 1 3 AN4143[10] [11]. Wik
GRS B R REEAL, HREWS XS AP SRR B A e S PR [12] 0 [RI, 2358 5 S A A HLB A i P )
LRy, BRI BR8], BFFERI, AR IR AR BN TR E 3% ROC B3 & Tk
I AR, 0 B N AR b ) R ) 2 R I 22 e — s R B T 3% ROC AR AGARFAE[13]. AHF 7T B,
o EARE N EAR 0~10 cm 12 5 S A DR & & T e 3 MRy, (B &Moo 78 LI RIR R IR E 2
AARE, XU G E AR EEERAERS, FN 2R Z RN, X550 A0Fias A0
—3[8] [14]. —Mekii, 3% ROC/TOC LB AT LKW H 388G HLAK I F e 1 [6] [14]. CAWFFEARIN,
I 8 Ao 5 S A JE AE MK 2 = 38 ROC/TOC A/ TR [ 2R R A, 3 W& S JE AR - 3 A 1
W E[14]. ABFFRIL, 7E 0~10 cm 12, &4 11 ROC/TOC HE AR, i 10~20 cm LEKA
FEN TR 13 ROC/TOC LUl 3 i T3 3 bk sy . N THMREZ(0~10 cm) 38 5 A0 WK i BE=Z
B DE N TR, 17 10~20 em 52 FHE R BA N RISEI TR, BT AN R FR ¥ 8 V& 2 FIAR SR Bk
ANIIZESE, Wi SE 4 Fh N TH 13 ROC/TOC AR AR 3 E R £ R B % .

ik, AWIT 4 BT b, HSCE G E RPN Ry > S > Biig > KK
M, T LG EACH MU BN RO > ks > B4R > BRI ROC f#&/TOC
B R IUONKOARTE > INEHEers > A8 > Ertte, BRI b 3 A i ok, T AR 4 1 3%

DOI: 10.12677/wijf.2023.124026 208 R H: 5


https://doi.org/10.12677/wjf.2023.124026

BcAs e Ve R/ o AT S 4 BRI D BT T [ A FEMERR I K B 78 i XA Jo v o 8 KRR RO RS A PR S ) 2

fkeEfIZ% .
B

BRI R AR R PR g XS el R e I 2 RS 3 % T T [ A A2 AR 37 T ALk 57 190368 7 B

R BRI TIT 4 AL bR 1 — SRR L A SO SR B R S
EETH

ASCAF RN R A MO B GRS 7 3 DR 5 e PR B AT D SR T BT AR A A A
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