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Abstract

The soil carbon pool quality of farmland is the core content of global climate change and ecosys-
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tem carbon cycle research. Taking farmland soil in Fengxian County, Jiangsu Province as the object,
through field investigation and sampling analysis, the change characteristics of SOC and ASOC pro-
files of different cultivated crops and CPMI evaluation analysis were systematically studied. The
results showed that: 1) SOC surface accumulation was obvious in all crop types. With the increase
of soil depth, SOC content and ASOC content showed a downward trend, and the decline of SOC
content was significantly greater than that of ASOC. 2) The average content of ASOC (0~100 cm)
under different crop types is soybean > yam > burdock > cotton > corn > bare land. Crop types af-
fect the thickness of litter layer and soil microbial activity, and affect the decomposition and
transformation of ASOC through the changes of ecological factors such as farmland temperature
and water. 3) The order of CPMI (%) of different crop types: soybean > yam > burdock > cotton >
corn > bare land. Different crop types have strong carbon sequestration potential, which can pro-
mote the improvement of farmland soil carbon pool quality to varying degrees.

Keywords

Farmland Soil, Soil Carbon Pool Activity, Carbon Pool Management Index, Fengxian County

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

ik

1. 5]

BT AFRIET GG A DK FBORR COL MR M RFEET i, HOl 58 080T HhBR 12 A8 1) 72 T8 2 M 2
B, SIS EBUM K &R ST AIREZ(O0~1 m) LA LB (SOC) fiti St id K< CO, K i B 4
BR R (RN, L35 R /NI AR A X A BRI AR AL AE AN BRI RE R[] 72 24T CO, HFRCH 28 nfa H. X
EEARBE RO ARBRIITTSE T, L3 M R 0 T G U A A A R RR AR mT R Jié B XU A AR
BX[2]. MIKWIRRM, TR A E RS 2 5, o3 AR B A S O R A
BORANIF3] [4] [5]. BfiAg LI GRAT TR, X IR A RR K 20 73 St L O iy — Beve, A WAkl
Tl RELAE X0 R AR IS A b A 5 T T - 39 i P P 2 7 g L 38 o] R N AR E ) BB D5 1), LT A R A A F
IR HOWE AT B P T SRR T

UEAEAE,  H A% P 8 [ B oo 4 TR A AR (e R B3 S0, ] Ay A2 o R A s R 3R X Ak
FIFIE T HOCHETE[6] [7] (8] HAP7EHEATARH SOC S0 7B RS, KR ILA PR 215 4k 5 24 it
TSR HH 3R AR S T . R A HLBR(ASOC)Z SOC HRONTHERINAH 7, &5 3%
HES T A R SRR SARAR M IR AR V) 3380 e A B 2 CPMID RE NS AR 7 A1 PR 558 2% 1 3o - 1 i e 2 A5 22 1k
R FR RS MARE B K KPR, RO IR R T SR N AR (9] [10]. R L3RR CO Y —
ANEEYE, SOC FhAS 2 LIRARFRT 7T (RO, WA AR FH b 3B PR (1 3h 25 A8 A e 0 47 S B e il M A 25
RGOS SARIMA L[ 1] B X O SCHRAER S T, 24050 T4 A B 5 3Rk PR AR AL OB T, &2
TR R YR B B BRI L, B R X 2 LT R AR SCHIT AL [12] [13]0 ASCERFEIL A
FEAREEHONE], P T SMERAEYAIT N 8, R A FRFEAEY T SOC. ASOC
(IR A S e CPMI ZR G VTANY,  FURFF U4 R AR SRR AR MG AR A DL R S T s e ¢ b A R SR AL}
A -
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2. RIS
2.1. ARXHER

TLJ548 F BB AR bR A 34°24'25"~34°56'27"N, 116°21'15"~116°52'03"E, It 5ILEEHES. G E
e, M BE L. REEAS, PEEEILARE R, RELHEWE, WL XHEE, ATHEEEFX
ety . HEAEK 4 59.2 km, P2 46.6 km, S 1449.7 km?.  Hiy AR IR R 17 2100 98 2= K< fi%
X, HEFE, WEH8, FPESIERE 15.0C, F-FEEKERN 6304 mm. HEJEEZ PR, H
ot P, IR B R A B TUR B TR, BB kR A A B g 0 1 A2
4. 2 ARG LA ). 8 M EEEP L. KR L WL WAL B B
rh SR A R DL 19 AN 14]. ZEAREEM S EFEMI LS 4:6, TR T “m AR, 7
SEARRE” XA Feg JR,  SRBL T HORRR R B SRR K B A% A8, Fod Mt i) 32 S R AE A R
BRCEERAILZ). e, KEMEKRE,

2.2. MR ES RN

2020 F 7 HAEF B A N ARYE 2t 3 AR AR DA 3 B R, SR A IE DT TR MRS AT R
BE, WEAEZYD. LZ5(Y2). MIE(Y3). KE(Y4). TK(YS5)EE 5 Bedi BUREAT | Hext fE#iH(Y6), 3t
TF 6 BUARR M AJMARFE Y, JREREERE L 8 3 ANER, #0075 70 R4 0~20 cm. 20~50 cm. 50~100
cm HFE, BB A IEEL 500 g A 1 MR AR, KA LRI 846 A, (RIE A 9] 5256 = - SOC. ASOC
[P 5E . HorR H Eyid TOC-5000A Z3 A%l E SOC; KMnO4 AL - L EIENE ASOC, 1% 53Hr Bt
) KMnO, ##(0.333 mol-L )T Z L [ Tf#H . LT SOC. ASOC MINE 5% (L3R H
[15].

23. BREBMSHEGE

WA TR 7% ATl L[ 16] (2000) % CPMI AR SCH 78R B, CPMI 3 % B ik P2 $i3 20 (CP) Ak e 3 FE FR 4L
(AD) 2 MEFRARL, &R AN KX SOC. ASOC ZhASA il fE . et S R 1%, ANFH
FlRE A AE M 2R TR 3B 15 FE(A) CPIL AT AT CPMI (%) IS A (1) (2)s B)FI(4):

A = ASOC#; 5t/(SOC - ASOC) % it (1)
CPI =i - #ESOCE 18/ 2 i HIESOCH 1t )
Al=JII{ A/ S A (3)
CPMI(%) = CPIx AIx100 ()

K F Excel 2010 F11 SPSS 24.0 # A 7E X A< H SOC. ASOC F1 CPMI AH i+ E 548 347 48 1 F1 4>
Hrab B,

3. ERESH
3.1. FREIMERIED SOC WHmTL

AFEFHE AR SOC & BRI AR LE 1,

7 1k, SREEEMIRIAR AL, B3hYe) 3 NEIEM SOC & RIS RAK. FLER R EYS R
42 0~20 cm 1 20~50 cm SOC &, KE(Y4) SOC FEHKK, TRYS)®D, XEHTRKEWRRE
BOmA A EAE A, AR R R s, H IR B AR R T — MR B 3% A 50~100 em 1 JE K,
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ABE(Y D). IhZ5(Y2) SOC &Y, FR(YS)ERAK, XREvAZE. (WA MR ] B A F T 3%
FREMATAEY, HBHEME RSG5 A A BOR =, I R BB N T A, x4
(2 B RPN R R B A, I ELL AR AT 5 ZER BT 1.5 m A RINREH, MEARER, JELUAE AL
BN E . ARH SOC & B2 AR TR LR R MW i Fetb. BRERERNEEG Y
), SOC XE(0~20cm +J2)E3E, H SOC FEMHE L Z1mE, HFNREEAEKR., SOC fEH AN -
RILH B E R R &R, X5 LLRT T Fe 45 R — 20 12]. SOC REFRFL AT Redil TR = VR A
TIEBEEN T WARBKITHIEE . AFEFEARAEY RS SOC & & HIFEIME(0~100 cm) K/ A
KRE > 485 > 12 > MifE > Tk > i, KRBT REMEERIE, 435, LWARRENER
A, HEEERCR, EEAREER S, Mg SOC FEMFE. Fsh, RHE SOC & & FEIRRTE
YRALRVE R B i R R AR I R, R MR Ao, SEVTREMOR, S Rk R
SOC =% .

Table 1. Profile variation characteristics of SOC content under different crop types (g-kg ™)

= 1. FEMEREYEET SOC SEMFIEE (ke )

+JEIRE /em
PR TY
0~20 20~50 50~100 0~100

HEE(Y D) 14.06 +2.67a 6.83 +3.71b 2.54+0.82b 7.82 + 1.76a
15(Y2) 13.88 + 8.41a 6.14 + 1.92b 2.17 +0.86b 7.39 + 4.46ab
HRAE(Y3) 9.91 +4.07a 433 £1.72b 1.18 £2.16b 5.14+2.03a
KE(Y4) 15.75 + 6.42ac 9.11 +5.24b 1.93 +0.08b 8.94 + 3.70bc
FHK(YS) 8.82 +6.43a 3.14 + 1.48b 0.61 +0.20ab 4.18 + 1.75ac
(Y 6) 7.45 + 1.26ab 2.92 + 1.88b 0.54 +0.13b 3.71 £0.68a

Vi RPEHEN A £ brdEE; FIECT R AN ENS TR p < 0.05 K ERR .

3.2. NEIFMHERIEH ASOC RISIEZE1L

R P AR LA R A, — R ASOC SKedi 7 - S8 A i 1k 7K T DA B Al 2 - 438 i g 1) AR A
MRBE[17]. ASOC Er 5 1] LA WA M S5 Je A B it s 1l - S8 i P22 O AR AL [ 18] AN RIFAE R A2
R ASOC F =ML 2. B 2 AR LEZ BIEERT A, AFEMEREDRET ASOC & &
PIBEAE 2 BRI — I FE R AR, X R AR AR AE Y28 R ASOC & 2 HITH AL A1 SOC &
B WHIH AR R A — 8. 22 1 Ff158 2 S, RH ASOC & &M SOC & &EAEHI I HEERIN AT
B, {HJE SOC EEM FREIEERE, ASOC & &R bIEEA R . X/EH TA R SMBIEE 5% A K& LS
Jit o A< FH R 3E R BE 2 T SOC HIhiE . RAUSAE, SOC & Huk T4 H L3R 4% SOC s # ik
L, T ASOC & & LLFlE N, ASOC BN, 18T )= R . ARFHEREYEE T ASOC &
F(0~100 co) ELEZ AT AI(F 2), KE(3.75 gkg IR, #th(1.03 gkg Yt/ AN T4, X358 B AS [ B
EHHE N R A — e 25, KO REEMEH R, e E s B e, (EmRay
SN 2 PR 76 2 TR B R FA A s v, B A KR T IS AL B2 ASOC (173 i Fn ek .
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Table 2. Profile variation characteristics of ASOC content under different crop types (g'kg ')
2. FEMEREMEET ASOC EEMFEE K(gke )

FE Y

(YD)
#5(Y2)
HEAE(Y3)
KE(Y4)
EK(YS)
it (Y 6)

LR /em
0~20 20~50 50~100 0~100
422 +0.58a 2.06 +0.24b 0.92 + 1.06b 2.41+0.23a
5.52 £0.14ab 2.29 +£0.54b 1.16 £ 0.97bc 2.99 +0.82¢
3.55+1.54a 1.53+0.72b 0.61 £0.03b 1.89 £0.41a
6.21 = 0.89ac 3.08 £2.35b 0.83 £0.67b 3.75 £2.56a
3.03 £0.95a 1.17+£0.41b 0.30 £0.01ab 1.42 +0.29bc
2.91 £0.45bc 0.96 £ 0.06b 0.11 £ 0.02ab 1.03 +0.78ac

TE: RPEHEN A £ brdEE; FIECT R AN ENS FREROR p < 0.05 K ERR .

3.3. FRIMERIES CPMI BEZES TN

W Fa bR BB (BEAARFIE) WA 3.

Table 3. Variation characteristics of CPMI under different crop types

CPMI W] DLRAE 30 B T iR %5, AR i i L B ) A A I B SR AR, RRfe AR - e e /)
JREAKCP16]. A AR B LB R OR, Ron FOR e i g, T IEAR ) i SoK-F i, AR H 3T
R DR, 2 MR 35 % & R F#[6]. ASOC/SOC (%)REMETE R A H 3 m ik e vk, o]
DA B b 38 2 s PR (R AR AR, PO ARDBR DR v B FL B e v MR K, 338k &) T W AR 20 e PR R i
FIH, IR E S, [z, AR/ B HAS @ tBRaE[17]. CPMIRHESE 1 AL 2 1 0~100 cm
+JZ SOC. ASOC HJF-¥ 8 & LA IR T A 2(1)~(4) 73 0l vH B AN R R AR 28 B RGT fE th + 3%8 2597

%< 3. TEIMIERIEYIZE CPMI B {LAFHIE

FEHIZE A
BE(Y1)
I Z5(Y2)
MRAE(Y3)
KE(Y4)
FA(YS)
HRH(Y6)

ASOC/gkg™
2.41
2.99
1.89
3.37
1.52

1.23

ASOC/SOC/%

0.31

0.40

0.37

0.42

0.34

0.28

A

0.45

0.68

0.58

0.72

0.51

0.38

CPI

2.11

1.99

1.39

241

1.13

1.00

Al

1.18

1.79

1.53

1.89

1.34

1.00

CPMI/%

248.98

356.21

212.67

455.49

151.42

100.00

v R EJEEN 0~100 cm.

e 3 Al g, ARRFHEAREYIZER ASOC &N 1.52~3.37 gkg', ASOC/SOC (%)M 0.31~0.42, A
5 0.45~0.72, CPI Ny 1.13~2.41, AI }y 1.18~1.89, CPMI (%)A 151.42~455.49, % 3 LI E&FaFr 5
[FI R A AE DR B LR AT DU, #RHBIR I e/, 142 o T4kt 1= 3865 5 (SOC Al ASOC)ANZE 5 43
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fRete, HASRAT IR R EVE . BRIRMAL, ANFAMEAREYIZRAEL CPMI (%) K/ : KE > 12 >
R85 > fRAE > TR, XU AR SRR A BR A B 1, ARSI AT DUAS R B M4 e A H
bR SR, A BN AERR B P AR E A WL, IR R AR BT . DI, izt XK
IR AE T R BRES, H IR B AT

4. TEGR

1) AH SOC F E I TAEYI R AL VR )2 1) 73 i 22 S HAF AR TR & ARIFMRE R AEYIZRAL SOC %
R FE3E,SOC.ASOC & EIpE T ZMINRR DN NS, H SOC & & F0EE IR K+ ASOC;
AR A AED R ASOC F&(0~100 cm)HEF AN RE > 125 > 43 > Mife > £k > #h, (EY
KAV VR 2 R B LR S M, @R B KRR AR LRSI ASOC 4y AN R4k o

2) CPMI 1E 4% I 3985k e o & (1 S A0 PPAN b, SRR AMTIER B 2641 6 SOC AT ASOC #i AL Iy 5%
M, REfS AR IR H LIEAR ) K AEFEALE LA CPMI (%) K/ : KG > i > 438 >
e > oKk > #iHh, AT, b R VRS RS AT k0 B R A7, AR AL BT DUAS R R P b
AR R T A, AR HE O R RE R B AR E B R, AR R R R A R A

e HE
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