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Soil Carbon Pool Allocation Dynamics During Soil Developm_ent in the LowernYangtze

River Alluvial Plain

HU Dan-yang', ZHANG Huan®, SU Bao-wei', ZHANG Ya- lu._fW ANG Yong-hong', JI Jia- chen " YANG ]1e GAO Chao™ ._,-"'. ,.-‘"' =
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Abstraﬁ The allocatlon d\ ynamics of soil carbon pools| duqng soil developfgem, nd use are the key to lreuﬁﬂhng the ﬂarhor!'f cwle pxgce%% To clarify the dlstnbutf;)“n ‘oflthe soil
carhon poo,l and its ch‘angt tlend a soil reclamation chronos_gqug%nce,.( ﬁ a, 280 a, 1000 a, ana"l ,500 a reclamau?l W& established in a typlcal alluy 1a_1'pla‘m-m the
Lower, Yangtze Rlver ra'nd thb content and density of.soil orga'rﬁr c rbon (SOC ) ,.s0il inorganic carbon (SIC), particulate, lorganlc carhon (POC) , and mifieral-associated otga‘fﬁ':
carbon (MAOC) ong w1|f|q carbon sequestration polentlal (BP? mdl(’ator@.,dﬁopiml under different land u%e’ﬁlpes were measl,lred and analyzed. The restilfs-ghowed th&t after
approxlmatel\ 1500 a reclamation , the SOC content dewlop@ﬂ fmm the Y"Jngtze River alluvial deposits generallv‘lncrea%éd by 4. 9% after the initial decline, whereas the S}(f content
,Jecreased i 0. 2% from 2578% of the total carhon content Jue .to its rapld ldachlng The MAOC content was ﬁprmally “H'gher than that of POC, and MAOC was contributing 48. 0%
“9 fﬁo of the SOC ac_cumulauon (i this region, the 5011 orgamc carb?ﬂ demsﬂyé.ii@acooumed for 57. 4%-100% of the total carbon aensm the soil carbon sequestration levels
(CSL 1remgqttﬁom-l'§Ir 6% to 56. 1% and CSP under padd'v' dryland rotation-increased

factdrs in gi;plammg soil é@rbon accumulation processes, and the reclamallon year plays an important role in evaluating soil carbon sequestration levels. After long-term utilization,

by 20. 8% compared to that under dryland. The C/N ratio and total nitrogen content are key

the cultiyated soil in the Yangtze River floodplain must be carefully managed through balanced fertilization to maintain soil productivity, promote the accumulation of SOC, and avoid
the decline in soil carhon sequestration capacity.

Key words: organic carbon; inorganic carbon; particulate organic carbon; mineral-associated organic carbon; soil chronosequence; land use
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PIFE 901>

- 8 pH R H A 0 5 £ HEAS E (BD) R I 26
JI-BE g e s SRR L KRRk B R L
TR E 5 SOC & f2 2R FH 2 4% R B - 0 in #4032 0 2
SIC 7 2R FH AR I 5 £ HE 4 (TN 7 2R B
I8 AR E ; TR IR AL Cafl Fe R ] X 5t
LRI (XRE) I .
1.2.2  THIEA VKA 55

2 7% Cambardella %' (1) J5 %5 SOC #4749 L 4y
2 BGT 2 mm 65 19T 4220 g, B F 250 mL = /A,
A 60 mL 5 g- L7 1Y 75 i R 40 7 W, T 25°C 180
remin ' JE % 18 h. ¥ + W 53 pm i, FH 28 F
7K 52 IR BE L ZE KT TR, A ) R AR I AR L O
TR AY KT 53 wm F 4S9 SOC 2 POC, /T 53
wm B3 A5 (1) SOC i MAOC. il 52 SOC & & Fi ks i
A A RE 5 285 60°CHE T 2 fH F L, BFEE T 0. 149 mm
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ifi . SCE PR A R SRR 3N A A B T

A (D A(2).
POC = SOC s X Mygprs/m (1)
MAOC = SOCsp5 X My syunga/m (2)

A, m g A5 B IS BB S A ML T (2) o mgysns
J o B IE A G A AP IR (g) , m R 43 BT E
T (), SOC gy AR A HLY A Bl &
(gkg™),SOC oy MU WG G SA Y A PR

(g kg).
1.2.3 MIKAERIE
MAOC/POC i J2 J e + 3 AL R ke L e iy &
FIE AR, B A MAOC/POC i 1% 3 3 Fa 42 /9 SoC
iy,
FZ LAY (SOCD) | 13T AL 2% 2
(SICD) . WOk A HLBE 5 FE (POCD) R 2 45 25 A1

HLBR % % (MAOCD) B98I (3) ~ (6).
SOCD =SOC x BD x (1-Gr) X Th (3)
SICD =SIC x BD x (1-Gr) X Th ~ (4)

POCD = POC x BD x (1-Gr) x Th &~ (5)
MAOCD = MAOC x BD x (1<Gr) x Th ~ (6)

A, Thjﬂj:J:]ﬁfu(m) Grﬁi%ﬁ?ﬁ4¢ﬂﬁ-
4&’5{(%) J #

'{%‘*’ﬁ ﬁ%ﬂ

FhRLGE & E XN IR IERR e s Y, %
[ ik 185 7 (CSP) Al 4 HE R 10 A /K - (CSL) B9 158 W =X
(7) ~(9).

A=w(FH) + oK) (7)

CSP = [ (4.09+0.37 x A)-MAOC] x
BD x (1-Gr) x Th % 0.01 (8)
CSL = MAOC/(4.09+0.37 X A) (9)

o, Al HHERRL S b T A3 R (%)
1.3 itk
N FH IBM SPSS Statistes 26 P 17 B4 Ak B AT XA
297 25301, % LSD Hl Dunnett T3 K 560 347 45 45 2%
HEBEENZEILE(P<0.05), W A Canoco 5 #E1T
TUAT AW, N Origin 2021 #f TR .

2 HEREHH

2.1 SEERALAE USSR AR —
WFSE X L AR BT 1 e it 4 %W?}h [Kli]%
Fi%&prﬁ(Eﬁj‘JS 42 ~ 8.41, ufmﬁ}ii%ﬁ
AT Jp LR T I e
ﬂw RS EIR S TR Ey i
AR 4. .M/}'E#%ﬁ_.fﬁtﬂ,%if%&pﬂﬂ;ﬁﬁ%
M h 55 A8 ﬁ@,,\%}%ﬁ’%”’ragéﬁl*%m@ﬁ

%? Hassink i ffs?%ffmﬁﬂ'}ﬁ‘r 11. 1% ~ 47. 4%, i@%%f)m*%%ﬁf“ﬁ”ﬁ —. &
| }V Ir I \ Sl %L iiiéiiﬂi wRaitsE o "
~ 4 | 3 Table 1| Stjiih?u‘(dl chrg,ptemms of soil physical dnd.':}lemigé] properties | 7
Uty Smong,  omexk J fuet, S o W% EREN e g
Tl g | & 4l g B 147 0.67 9.02 -1.50 1.85
[ ”4;?_.%‘ © ol 090 1.62 077 1.37 0.12 8.88 -1.09 2.38
Jéﬁﬁ 7.92 44.15 36.23 24.31 7.87 32.40 -0.13 -0.68
Frok: 8.60 55.42 46.82 40.01 9.02 22.56 -1.13 1.34
[ 13.92 83.48 69.56 35.68 15.32 42.94 1.10 0.56
TN 0.55 2.36 1.80 1.46 0.37 25.56 -0.13 -0.12
ALO, 10.12 16.82 6.69 13.80 1.53 11.11 -0.50 -0.47
Ca0 0.92 4.81 3.90 2.44 1.16 47.41 0.49 -0.91
TFe,0, 3.85 7.17 3.32 5.68 0.73 12.91 -0.21 -0.37
C/N 5.92 19.55 13.63 11.32 2.19 19.34 1.02 2.52

1)pH A1 C/N TG40, 45 T BTN g em ™ FORL L MBLAIED LI B0 % , TN 207 K g - kg™, ALO, . CaO il TFe, O, M50 % , 25 57 Z2 Ay %

2.2 SOC HISIC & H#451F

3R F R R AR AR i T SOC R &
F1SIC Itk 2k (& 2) , SOC 5 B8R i KA H B AE [
B A5 (280 ~ 1000 a) , SIC &5 545 2k fie e [ B
PHAE B B 41 (0 ~ 60 a). G SOC 75 o 5 M1k, B % [l
B[R] 3 m , M SOC 7 5 52 Bk /b | 5 8 in  #
280 a AL 0 a #2785 T 1. 70%, 5 1 Al K S48 1
M SOC % & S BAEH I | J5 i/ (1 %5, 1 000 a By
Hi SOC & & AH %L 60 a B 42 /& T 55. 8%, 280 a ) /K 7
W AFEH SOC & AHHE 160 a 2 55 1 36. 3%. [ B

1500 a7 SOC 7 i Mg AT T % .

B IX SR SIC & i & & (2.90 ~ 7.37
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Fig. 2 Distribution of SOC and SIC content under various land uses in different reclamation times
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Fig. 3 Distribution of POC and MAOC content under various land uses in different reclamation times
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Table 2 Soil carbon density and carbon sequestration functional indicators under various land uses
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Table 3 Main effects analysis of reclamation time and land use
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