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Abstract: [Objective] This study is to explore the soil carbon stock characteristics of different vegetation

restoration models in the process of vegetation restoration in red soil erosion areas of Jiangxi Province, so as to
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provide scientific support for revealing the impact mechanism of vegetation restoration on soil carbon sinks and
ecological restoration and carbon pool management in red soil erosion areas of Jiangxi Province. [Method]
The research objects included 6 types of forest stands after 27 years of vegetation restoration and reconstruction:
Pinus massoniana pure forest (PM), P. elliottii pure forest (PE), Schima superba pure forest (SS), P. elliottii and
S. superba mixed forest (MES), replanting S. superba with P. massoniana (RMS), and replanting S. superba
with P. elliottii (RES). Natural restoration sites without artificial disturbance (ck) were used as controls to
compare the changes in soil organic carbon (SOC) content and storage under different vegetation restoration
models, and analyze their influencing factors. [Result] (1) Compared with ck, SOC mass fraction increased
significantly (P<<0.05) in the 0—20 cm soil layer in all 6 artificial vegetation restoration models. In the 20—-30
cm soil layer, except for PM and PE, SOC mass fraction of the other 4 vegetation restoration models was
significantly higher than that of ck (£<<0.05). In the 30—40 cm soil layer, only SS and MES had significantly
higher SOC mass fractions than ck (P<<0.05). (2) SOC mass fractions of the 7 vegetation restoration models in
the study area showed a strong surface aggregation effect, but the differences between soil layers of different
vegetation restoration models were different, among which SS had the largest SOC mass fraction, with a
difference of 33.26 g-kg ' between 0—10 cm soil layer and 30—40 cm layer, and ck had the smallest difference,
with only 4.90 g-kg™'. (3) The change rules of SOC density and SOC content were basically the same, both of
which were the result of the joint action of vegetation factors and soil physicochemical properties. The
correlation coefficient between litter nitrogen mass fraction (=0.322, P<<0.01) and SOC density was the largest
among vegetation factors, and the correlation coefficient between SOC mass fractions (#=0.932, P<<0.01) and
SOC density was the largest among soil physicochemical traits. (4) From high to low, SOC storage increased by
50.12 Mg-hm™ in SS, 42.73 Mg-hm™ in MES, 38.20 Mg-hm™ in RMS, 33.03 Mg-hm™ in RES, 26.93
Mg-hm™? in PE, and 20.85 Mg-hm™* in PM, respectively, compared with ck, with a maximum enhancement of
2.46 times and a minimum enhancement of 1.02 times. [Conclusion] Artificial vegetation restoration and
reconstruction have significant effects in red soil erosion areas and can be further promoted in future
construction in the research area to promote plant community restoration and enhance and maintain the stability
of soil carbon pool. [Ch, 4 fig. 2 tab. 40 ref.]
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T Dsocm CpH(1-F)/10. Hriv: Dgoc; R4S i 2 RGPS (Mg-hm™); C, A5 i )2 350 MLk



AL

55 41 B4 1) A MGAE . ZIHEAR Db DA [RTAR AR A2 A X SR i i A B S ey PR 2R 15
F1 7 HERRERXWERFRL
Table 1 General characteristics of seven vegetation restoration patterns
[ /-1 5 TAYhm? Fh WA W/ Wi #%:/em i /m
I RAREAR(PM) 17.16 )=t 27 11.400.75 7.39+0.26
MR LR (PE) 17.74 AN 27 17.32+2.05 8.98+0.74
ARAFLEHR(SS) 11.61 A 27 11.63+0.32 9.02+0.76
TEHUAR-AAT IR S AR(MES) 5.46 TRHAL . ARAA 27 13.64+0.47 9.33+0.63
O EFMAMEASTARERMS) 19.07 TR, Afi 27 14.08+0.36 8.39+0.33
B ME A FTAR(RES) 14.81 i LK AN N 27 14.18+0.44 7.91£0.15
FIARIRE R 3 (ck) TR, ST, MR 27
P 2P Cynodon dactylon; AT Rosa laevigata; JJRH Setaria viridis, T EANME AT A RS, 2010 4EAMEA

75 MRHAAFMEARTT AR T IRHAR , 2006 SEAMEART . TSR S B D I EHEpR 22

R (g kg ™) p B iR HIERE (grem™), H; FEVHRE (cm); F AR >2 mm W8RA BT & H 5
L (%); 107" R B 4 R A, IR R AR Wi 4 B8BTSO T 09 S R AR ) R AN K ik T i S B
HENSO FEAT AR SA

Frn SR AT, SR SPSS 27.0 XA [RIAE K 5 S AU RIS [m] + 2 B8 BE (0 BILA 3 3t 43 BIORTA #IL A
25 AT BN R 7 2273 HT (one-way ANOVA), R f/M i 3 PE 25 5 (LSD) kil 4722 55 i R 06
(P<<0.05); >R /Rifh (Pearson) AHJC o B4R 5¢ L EA HLER % B2 052 W [N 2%, 1 Origin 2022 i1 ArcGIS
10.8.1 4.

2 HREH
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R K 52 4 A MBI i 0 B 2 T IR (P<<0.05); 7E 30~40 cm HJ2 0, (UA R fapali Ak AR
M2 - A Aar R SEAR I  HEAT BRI 2 70 B0 3 R T IR (P<<0.05). AR 6 B N TR B Z 0 B, +
HEAHLIRAE 0~10 cm 12 HORfap Sk i 35 5 IR M AA Sl MR S5 R AR GlAR, YR AA- A far RSk 35 5 T 5
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Figure 1 Characteristics of soil organic carbon contents among different vegetation restoration patterns
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P, AR TRAE K AT A L2 8] 25 SR Ta] . A ORfar AR Y )2 18] 25 S5/ K, 0~10 em )2 1%
A HLR 3505 30~40 cm 222 33.26 g kg™', HUKCOMIRHIAA-AR AR ASH . IR IS AMEAR AR .
FEAAAMELAR AR . JR AR ZIAR . DS RAAGEAR, IR L2 Z A 22 S feh, UH2E 490 g-kg's AN
PR R Z AL 0~20 em + )2 HITEA LR T 535034 5 0~40 em +)219 60 % LA L
23 FAREEHRKREERETIEFNHRZEENESR

B3 AT LA e AN [ Ak 2 A o =z ) 3 A DL 2% B A AE 10 3 25 5% (P<<0.05), HiHfE 0~10,
10~20 1 20~30 cm 21, 6 Fi A TAE B &2 A 0 + B8 AL 2 38 18 35 K FXTRE, 7E 30~40 cm +
JEHER TR HIAS AARSL, Ay 5 Bl N TR B S A 2 %) - S LA %% B 1 3 K T X IR (P<<0.05). Lt
6 N TR AL LI, 7E 0~10 om 12, ARFTSEARAY 1 5847 LA 25 B Inb 25 K T b b i bR
LR AN aik, 8 M R oy TR S PR - BT LA %% B 0 2 K T 5 B AR 4l Ak (P<<0.05); 7E 10~20 cm
H)Z, ORFFEiAR . WA A i TR A2 MRORT R A RN A i AR b A AL 4% B W KT R P Al bk
(P<<0.05); 7E 20~30 F130~40 cm )2, Aff AR 1A HLAR %5 B 35 K T 5 R AR AMELR faf AR . 12 1l
FARMEASTAR . A AIARFIE AN IR (P<<0.05). VAT, 3 AR B A8 fb 5 2R Bt 4 335 1
TR I 118 B8 TN ek 2 s 3

50 = TR 50 1 1 R Ak
Lo - LA o o MM EA
ke s \ ‘
R > Ramon 2 40 ¢ SR AR 1K
CRENY « DR MEA AL ol i
S NN * JRHAAAME AR AR s C2 i bArg o
R 30 g0 & A - AR TR AR = 30T 3 MR- AR VR A AR
ﬂg, S v BRI SE R 4{% o B SRS RE
O NN =20 , SO AT
= | EEEe E ab a
g 10 e — B oo | pNBL  bop ab
H - H ¢ C
o ;
0-10 10-20 20-30 30~40 0~10  10~20  20-30 3040
LR /em 2 fom
A2 KRR E ALK R g A PR 2 a4 ENGUNCESNE Zn i IR G NGkt et P
= f A AR B (P<0.05).
Figure 2 Vertical distribution characteristics of soil organic carbon B3 REMHEEREBEX IIEANE T E 5K
contents between different vegetation restoration patterns 51%‘ JiE

Figure 3 Distribution characteristics of soil organic carbon density in

different vegetation restoration patterns
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M 4 FTLUE . EHEA PR S e R AR g D 7 2 (R S AE A A DG . Horp, -3
MRS 5 A HLR T 40 AL 7=0.932, P<<0.01). TIES/KE (7=0.258, P<<0.01). TIELLERE
(r=0.533, P<<0.01), TIELAEFTTEIIEL (7=0.674, P<<0.01). TIELWEFEE (=0.268, P<<0.01),
YV IAE I (=0.254, P<<0.01). PPttt 048 =0.229, P<<0.05). J&v&Y) %A & 53 %1 (1=0.322,
P<0.01), JA7EYIBEFTE7E (=0.246, P<0.05). Hb L#AEY& (=0.243, P<0.01) FlH T &#R4Y)
i (7=0.237, P<<0.01) 2 RFRBEIEMK, 5 pH (r=0.367) FITHEAE (=0.336) B BE TR (P<
0.01). THIEAPLERS S H A MR TR 3 BOH X REUR K, ST R A R 8RSV
LFE, IR R A B PR X A LA 05 M 5 A AT AR R AR — B
2.5 HERIRE HEFVBRIESE

22 IFIE X Zead 27 a FEBEK R 5 5 N R RE W A R PLaR A i . M 2 PTLUE
0~40 cm + )2 AT LB A% et I\ i BVIRAR R R AR 4l bK . TR - AR AR SR . D EAMAMEAR AR TRt
FARME AR ST AR . TR HFA LMK . RN AAR, SXTREAI L, A MR A% R 03 T 50,12, 42.73,
38.20., 33.03. 26.93 f120.85 Mg-hm?2, i KIETFT 2.46 %, fFe/METFT 1.02 £5%, Ui A THIBK & Xt
PEE A ML BACR 3
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SOCD. ‘LI HUREE; SWC. LHE KE: SP. LHEfLIGAE; pH. L3RRI, TN. 13EAEGE S H: TP LA
JRESHG BD. 58 SOC. 3 WL R >4 EBL. VKB i LC. YA IR R &0 LN P8 30U &5
B, LP VAR R % AGB. i EF0EME; BGB. th R EME. *Ex P<0.05; **Fx P<0.01.
B4 X3EAMARZEL FIEACHIR . AR T8 69 K R4 X 54T

Figure 4 Pearson correlation analysis between SOCD and soil physicochemical properties and vegetation factors

®2 BULERERRE TEEVRESE
Table 2 Soil organic carbon stocks in revegetated red soil areas with degradation

T IA BRI/ Mg hm )

e DA IRHIARSIAR  RATZERK  CORAMAMEARIAR  SRHAAAMEACRIAR RN RGHRSAR A AR
0~10 16.56 20.28 31.19 27.18 24.92 29.03 6.06
10~20 9.68 12.16 15.00 13.78 11.88 14.11 5.51
20~30 8.30 8.63 13.62 10.01 9.11 10.96 4.98
30~40 6.72 6.27 10.72 7.64 7.53 9.04 3.86
0~40 41.26 47.34 70.53 58.61 53.44 63.14 2041

3 4tk
3.1 JEEMXKEEERE T T IERIIREEIFE

WFFEIX &0t 27 a N THIBWR B )5, T SEA HURR IR 22 800 17.57 gokg !, LA HLBR A5 & N
55.72 Mg-hm 2, 5 &) PG 21 A R U 4B ph KA B K E 24 a JF 0~40 em )2 R E (4> BN
27.28 F1149.45 Mg-hm ) ML, HIEAPLIRGEER S . X FE R SHEMIRE LA ¢, LA YLK FZE
RS T AE A V5 ) B b AR 2R 0 43 R 2 R ) ) e o S b T R R 118 3 A R B DR A SIS AR
AFIA 25, HAEGER AR KRR L sgma s 3R E . 30 AR A et BVl £ (] — il IX ] —
SRR, 0T B8 2 PR AR B 2 BN [R] I 7= AR B R i 22 S 00 R 45 R 5 9 vl 1 1 AR ol XA e K A2
26 a J7 0~40 cm )2 HHEAPUBAH L, IR PLEK BT R 3 80R T 4L X (12,16 g-kg )P, 35
A LR 2 B HIE T P b X (71,40 Mg-hm ), 53X —Jy 12 PR A 52 31 45 000 (R 9T il L Bk A2 > 2
mm A, REHEM T ARG R 5 —JrHE R I EAM R XA R Z, PR E] 35.8%, HIL
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ABEFEIX A HLBR T i 0 B s, A R AR . MBI S R, HBUZ RIE A A T 2k
ASKERGR AR T e L SEAT WU SRR R AN O3 fige kT Wi - S o SR it B ) 3 O I S A R
FEA AT R B MR E e, SRR AERR A RV AR O T S 85 | A s A TR b . AR
WFFE DX B T 2 b TR b ™ R A2 7™ E A bR A 8, IF IR ROy, 33 v ] i 7 2 4= et X
KA E AN FREAR TR RA —E NS5 T
3.2 HEWREXNTEAVBRRES BHF0

AHFTERI: W AR, 6 PN TAEBR A 0~40 em 2 A HURR T 70 205 A o
I, ABRE A 2O B3 IN2E B Wi/ X5 XSRS X AR XA B 4 (10 2) ROBIFFEEE R
A—E, HAFFEEREN] : 0~40 cm )= A EE A ARAR 8 A9 LTS i 0 IR TR IR X . X 2 B I
i O H R M BARBAT AT N T A, (BAARAER . AHCRR R REE T, —SEFI R AR
PR, MR IR 909, TERIBEIRZ I (10 ), HMRMMIAEWEE 2, 7Y Kot TR
R i 5 AR TR, A LR A B AR P R . QEAWTTERY] . TERgR R0, 5
5 SRR (14 N 73 figp it i T e T £ BAR et DX BB o ) B B S R BT i A AR R A A O - A AL
R AT ABIL R T A SRR S A, R A eV A2 P38 11 SR ot - e L i e s T N T A
FBE . SRR PRI AR RAYHE N, N TR A A Wit s A B s, R IR v al
BN Z, AEYZFEVIREGE, H SRR i d R ol AL AR R Fm
Mo AR T AR D, ARV AR s, b EPRE B W AE MAR S , HE SRAA B LR A R
WG T AT LR A, PRI AT BB S S RO T T E SRR

TR KB . 6 B N TALBRIZ R 0~20 cm £ )2 + A PR TR /P B Ar e 22 5, HoR R far 4k
14 - AT LR o0 73 K5 2 o T S AR A MR AR bR . — 5 T P A MR ) FE AR AbR A V5 1
L, HAAEREBHALEY), SEOL SR BT Hsite 7R A L T 5 R A r 3 . R
AR IR D R, R AR, R EOR A SRR R LA DU T RO 2 e T A AR
AR AN AEAR 55— 7 W T ARATAEAR A N AR AR A8 HL i BEORYE F R, A 80Gss 1 Ltk I fie
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