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The litter traits and soil physicochemical processes regulate the stability of

mountain forest soil organic carbon
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Abstract . Stabilization of soil organic carbon (SOC) is critical in reducing atmospheric CO, concentrations and mitigating
climate change. However, the mechanisms of SOC stabilization and accumulation still remain uncertain. Here, the topsoil
(0—10 cm) of different plant communities with similar climate condition and same parent material in the northern section
of Lianhua mountain in the coast of the South China Sea was selected, Chemometrics, “C isotopic composition and Mantel
test correlation analysis was employed for investigating the effects of biological processes and physico-chemical processes on
SOC stability of mountain forest ecosystem in wet and hot monsoon area. The results showed that the topsoil SOC in the study

area was relatively stable because the proportion of stable micro-aggregate organic carbon and mineral-associated organic
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carbon was up to 65.68% in SOC content, and SOC accumulative efficiency was higher (average 0.79). The topsoil SOC
pools were predominated by relatively stable functional components of particulate organic carbon (80.74% of SOC). The
stability of the topsoil particulate organic carbon was determined by the input of the low quality litters and the high
proportion (59.37%) components of the stable micro-aggregate organic carbon. The SOC was significantly positively
correlated with Fe,O, and Al,O,(P < 0.01), respectively, implying the physico-chemical protection of organic-inorganic
mineral complexes formed with Fe oxides and Al oxides was one of the stable mechanisms of SOC in the study area. The soil
had still the potential to stabilize and accumulate SOC persistently with proceeding the soil minerals chemical weathering
process. It is recommended that the necessity in the future studies for measuring the organic carbon and mineral-associated
organic carbon content of riverine suspended material in the “slop-river” system in the rainy season, especially during heavy
rainfall , to accurately evaluate the SOC sequestration change of forest in hot and humid areas in China. These results can provide

basic data for the study of soil C sink mechanism in hot and humid areas and the realization of carbon neutrality in China.

Key Words: Soil organic matter; particulate organic carbon; micro-aggregates carbon; accumulation efficiency;

litter quality
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Fig.1 The location of sampling sites and soil properties
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Evergreen broadleaved 24°23'52"N 1100 HEAR (' Helicteres  angustifolia ) . %f 4t F W+
shrub forest ( Melastoma candidum ) 2 2§ ( Lindera

strychnifolia) F&K ( Eurya japonica)

Eithif ( Castanopsis eyrei) . A fif ( Schima
ER/S NN 116°24'50"E NN superba ) | Bt M F ( Liguidambar acal .

920 ot A IR S , : W

Natural forest A 24°23'59"N FFIRIHRACA yeina) | £1 8 W% ( Acer fabri) . B B #ir WL

( Pinus massoniana )
H9kHk B 116°24'25"E . N -

4 ST 2 b
Natural forest B 24°24'3"N 865 FFHANIR S WL
Pk 116°24'37"F . o

283 Ec f I 4
Bamboo forest 249047 4"N 786 EZ3) 1N FEAT ( Phyllostachys pubescens ) b+
KR 116°24'18"E N . . L

% K ~ b
Tea forest 24°24'15"N 593 EZX00N 2B ( Camellia sinensis) WAL+
i~k 116°24'5"E . N

29 i ( Ci i Ehi s
Pomelo forest 24°24'20"N 531 ESUTIN Tl ( Citrus maxima) i+

1.3 Hdukb

iz ] Origin F1 SPSS(27) #AF43 M A A RETS SOC K HAAH 43 it 23 22 bk | R [R) R W k%% ) 22 57 2% 1)
PP 25 2253 HT (One—Way—ANOVA) H1 (1) Tukey 154G 25 55 1 M, 22715 22 5% R A Wilcoxon £ 5 kK 5 5 12
FH Mantel test AP Hr IR FIAR 58 XN [R] A FXF SOC S HZH 43 W52 M A 7

http ; //www.ecologica.cn



15 34 GUEIE A5 PR ORI S HR A o R A 5 1L AR L A LA B AR 5

EX AP 8V C ES5EY 87 C A FLIE N SOC i) ZFIE% (Soil Organic Carbon Accumulation
Efficiency ,SAE) R HAEARN

(D

SAE M R/INAT LUt /- WF 5% X AR WAl i Ak R SOC 19 RFLIR DL, SAE 8K, SOC AR E , SOC 1y BAFHACK i
L, RZINR
1.4 ZRUEMEE H ) R it

5 XN T BB AL G PTAR (ZL) 54 (CS) Pl FAR (YZL) . ZL BV bR 17 R AT 5450, B Hopth
NRiES, CS BEVE H B B S BR 5 EAL WO AR AR 22 B0 iR A0 1 IR, YZL F 75 I a) 45 B
FLHGRRE AL PR 2 B YR SR NIRRT

2 ZHRESH

2.1 AN[EREYIRE TS L e RN b A AR N L4 4 i 2= s Ak

58 X R JZE T 58 pH B 40T 3.55—5.11 ZIH], FIME R 4.29; AFEAEYIRE IS 1458 pH 22 5% W34 (P<0.01) |
A2 5B 5 (P<0.05) 5 HHEIK S & AT 16.14%—34.42% 2 ], AR R BETE 5K 4 S ik 24 H i
(P<0.01) B ERAEE(P>0.05) ; TIERE(TN) HRAEMLT 1.10—5.50 g/kg Z 8], A [FAEYIRE 1 1
TN 225 W15 (P<0.01) (=522 R W (P<0.05) ; TIEFRL & 12810 T 0.68%—16.8% Z ] , Horfr CS I ZAL
TR (9.45%) ,YZL FRL & o8 8.14% , AN RIAE RV Ak & i 22 S R IR (P>0.05) (1)

F5EIX SOC FHAE T 10.00—79.40 g/kg Z[0],F-IIME N 28.93 o/ ke, i T-I E bt A 1) SOC F i
(21.49 g/kg) ' BFFEIX ZMA BEI% SOC S, YZL BETS SOC & i ( P<0.01) ;SOC & & ZFE b A
BE(P>0.05),K2),

100 50

o & O POCTZ=
A BT = A POCIE=Z
80 | N <0t - 0 MAOC-%
2 ® MAOC{E=
. =
B 60 2 30| A
B a3 A
\5 @ B o fe) o
o) | 22
» 40 @ T T F 20 R
2 o A
; I a 8
20 | & S 10} ® A
L © o e ® N P
0L — - : - - - 0L — s s - - :
GC ZMA ZMB ZL CS YZL GC ZMA ZMB ZL CS  YZL
FEHE Site

B2 AEEYEHESOC REREANNETEL
Fig.2 Seasonal variations of SOC content and its composition in the different plant communities
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Fig.3 The proportion of SOC components in the different plant communities
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