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FE RICR X B B USKRE DTS BB W L, AU R AL T 5 BoRES 308 D BAABRM B T, DLARLE 4
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RAERAR TN IR 30 a BE/NFIFR 40 2,60 a;(3) B +H#fHh (30—60 a) (21l X FNFLA X 3 (0—50 cm ) 1 3] [ ik
153 552 20—181 a Fil 13—66 a, P8 - 3BHF b 5515 T A 25 28 S AE A 2278 DA BB A S P e S DS FE AL, LASE B
BRI ARSI

SRR TT RAFBR 2 R 4 5 200 -TOR X 45 HURR B8 5 R[]

Organic carbon change and carbon sequestration potential of sloping farmland in

the black soil area

ZHAI Guoqing, HAN Mingzhao, LI Yongjiang, WANG Enheng "
College of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract: Soil organic matter has gradually decreased since the original reclamation of black soil in Northeast China, and
the organic carbon pool has maintained a deficient state for an extended period, which in theory leads to a greater carbon
sequestration potential. Based on sloping farmlands (30—60 a) in a typical black soil area, the organic carbon distribution
characteristics of different soil layers (topsoil and subsoil) at different slope positions (upper-slope eroded area and lower-
slope deposit area) were investigated. Besides, the sequestration potential of organic carbon on sloping farmlands with
different reclamation years and duration to meet the carbon sequestration potential were estimated. The results showed that
(1) the total organic carbon, the organic carbon density, and the carbon saturation level in lower-slope deposition areas and
in the topsoil layer were significantly greater than those in upper-slope eroded areas and subsoil layer, respectively. All their
maximum values were found to occur on sloping farmland with 30 years of reclamation. (2) The carbon sequestration
potential of upper-slope eroded areas (1.24—2.89 kg/m”) and subsoil (0.83—3.59 kg/m’) was significantly higher than
that of lower-slope deposition areas (0.79—1.04 kg/m”) and topsoil (0.6—2.53 kg/m’) , respectively. The potential of
carbon sequestration was significantly lower in farmland with 30 years of reclamation than that in farmlands with 40 years
and 60 years of reclamation. (3) It will take 20—181 a and 13—66 a to achieve carbon sequestration potential in upper-

slope eroded areas and lower-slope deposition areas of sloping farmland (30—60 a) in black soil (0—50 c¢m),
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respectively. Therefore, more attention should be paid to the spatial-temporal variability of carbon sequestration potential on
sloping farmland in the process of agricultural operation and restoration management, to realize the sustainable potential of

black soil resources.

Key Words: reclamation years; topsoil and subsoil; erosion-deposition area; organic carbon density; carbon

sequestration duration

+ 3G HLEK (Soil Organic Carbon, SOC) BFEAEAR A 28 4 IS A A8 A 5 T & ¥ S BEAE I L 21 Jim B 3Rk
HEAMER S BB T2 007 B (https ://www.4p1000.org/understand ) , B 43474523 bl + 3% [ % 0.4—0.6
t ATHETY Y42 BRIE 2 SR (Global Greenhouse Gas, GHG) FOHERL >, i 4 Bk 34 [ 5% 7K ~F-AN A 0.24 t hm™
a” ' B EA R IR ST, BRI A B RSB A AR R B A MU (9 RGR FR 2 —  ANUAT LA
PRI E SR HERL 3 RESR T+ A 7= Jy SOl nTRpgk & e (A 7e K IBHER S b, i T
FARH R (B RO M R R (B ) (45 1388 AR = b -0 AR Y, 1T 380 SOC 7 38 T R 055 4
AT SRy SR BB A AR S R AN B . — RSO R, HIER I SO R ElX SOC KRRk, ik
U X SRBHE NS r LA ARk X 38 LA e TR [ e v > T 0 AR DX, 49 T e o vk g DA X A B
55 IR PR (Rl -SRI 5 B0 S [ )2 B it k2 S X T e v 0 A A SRt L S e k>

G ST E S TR SOC MK R E ML, PRI IL , 20 BRI 20 43 (<20 wm , By WL RN KL ) 1 by 1 19805
FoE W R TR Z AR Y AR 5 A LA 1) WA PR 4 R A - SRR R ) e K 2 B ok
RV R , BV FE O Bl f N 25 a2 T LS 0 R 2 o 5 A UK AT LR 14 S B i 14 25 S Bk SCOM M AR
SRR I R 4 R RS S A2 B Y B YA Sy KA AL R R IR, 2R 2 A7 + Hb R 2
LSRR T SRR

ZRAY T A DR TR [ o 30 AR A 7 e (] N 2 DU ROK i X 22— T 8 o 22 P B 2 DA B i 60—70
em FEZ 20—30 em' ) A FHAG LR 2 BERRLE R I, A ALK AL T3 BRSNS B 4 X R BRE 30
TR 0 A LA R B ARV T BE (R XA X UURR X LA K AR B2 A X B2 A K B v
F1o BT LA A XK AL SR BB (30—60 a) MBFFT X4, B30 _E AR X R HURRIX A AL
B 53 AT RRAE Al AN [R] T B AR BR Al DCORIITTAR X A 8 [T R 5 07 09 22 57, B S DA A FE 8 0 1 B v 0 SR Ak
BB PR AR

1 HRF*

1.1 AT XA

WFFEH S A T S VT4 PE A 3R vE 11 e 37 (48°12'—48°23'N  125°08'—125°37'E) , #§4Kk 240—340 m, ik
MR BT 2 XU, AE S 0.9°C AR /K & 501.7 mm , 4EH28 Kk & 1329 mm, +IE LI BG4 E + (h
E R RG) b E, 8 TR L X S gmi, BHA B W A 18 )18 S B R . 1% X 2 4 1 SE AL AR
b B AL VR BAEC A [ 95 2 P 2 i i FH 1 4 A5 B it | 22 4P - 3 3 b TR (BFI2 ) 290 30 em,
1.2 FEHBEICS AR OR AR

2018 4F 10 H ] (FEHRT) , T 26 % A BERETF AR A 30 a(48°1779"N [ 125°25'51"E) 40 a(48°17'2"N |
125°26'15"E) B #E i, 20 % BAGEEEFF RRAERE 60 a(48°15'23"N 125°20'1"E ) B #F Hb A BFoe %P 42 (& 1) ,3 A kE
M FF R DRI FERFIR G5 AR, BORFERTHIEEAEY 3 5 I K, RRAEAE iz X LA Al 35 B b AR
. BTRIPHET R K ML REA 9 IS 2 X, e NI g ADCRUX T St L
(R0t DXORTCAR X, 3 A7 LR B BRI 1 B9 22 5%, 43 S 2E 30 2,40 a A1 60 a BBk AYIE I (20 BEYE T 10,20
40 m) FIHE T (IR ) 2 A B A 1 AR SRAE A 4248 350w (9 IR0 1,051 m) , Bt 6 4~ +
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ST 4 SRR A et A BT 4 5 J2BURE (0—10.10—20.20—30 .30—40 .40—50 em) , 45J5 1 HEkE
A SR AL R — A REAR JEREL 30 ANEEAR SR 56 - HERE e WGBS AL BRI i 2 mm B, A5
T B 9 B AR I X HEK KA, PR 30 a SHHb A 22 1 2R 20 40 em, JF R 40 a F160 a S # B
T RIEEE A 30 em; B R UURRIX BB+ 2R 25 50—60 cm, 70 em LA 240 TR ACGRE , BABFFE IR
SKREF ELE A Z (60—80 em) , H I, TEAHIX 0—50 em BBV RIMTHX RE 11, KERIEIRHEE
3K, PR AR L 1,
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Fig.1 Location of the study area

1.3 HMOES S

4 10g T 138 ( <2 mm) BT 500 mL =, FFMIA 0.5 mol/L NaOH 10 mL, FE LA &I /K AR A5
# 250 mL oAy, FEO0 AR, B T BRI Bk 1 h SRR HEERIRRE 1 LR, R A S i E
S TR R T P R [ ey Wk TR, MACEE R+ BB (<20 ) AL (<2 pm) 2043, 76 105°C FHET /R, R
FHILZE MY vario TOC ( Elementer , 8 [ )l & SOC &4+, FrA (4 L ERE SRS S iR ER | BT SOC & RD
1.4 f5bRitE
141 AHHEECC, )"

C,=C,xBDx (1 -RF)xTx107’ (1)

K, €, AP (kg/m®) €, - A UK & it (g/kg) s BD: KT B (g/em’ ) s RF: >2 mm A1 BR & i
(%) , T X X, KT 2 mm BR80T L2 AT 7 2+ 2R (em) .
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F1 MR EOERSYE
Table 1 Basic properties of field site and soil samples

TPRAERR  BE Yk Yl LTER AR THEEKE

Tillage Sllope Slope Sl?Pe Soil Soil dens3ity/ - Soil C?:{;jo % Sﬁjj%/b Sfdﬁ %
years/a  gradient/°  length/m position  depth /em (g/cm?) moisture/ %
30 6.7 68 ES 10 1.17+0.06Bc 33.42+0.79Ba 34.05+4.54Aa 36.32+4.54Aa 29.63+9.09Aa
20 1.12+0.05Ab 33.69+0.64Ba 32.25£6.87Aa 34.50+6.87Aa 33.26£13.75Aa
30 1.07£0.04Ab 33.44£0.3Ba 33.30+£7.69Aa 35.52+7.69Aa 31.19£15.38Aa
40 1.14+0.01Aab  29.71+1.04Bb 39.35+6.8Aa 41.57+6.81Aa 19.08+13.61Ba
50 1.22+0.02Aa 28.95+1.07Ba 34.59+5.1Aa 36.80+5.1Aa 28.63+10.2Aa
DS 10 0.95+0.04Aab  41.34x0.21Ab 26.82+2.66Ab 29.12+2.65Ab 44.06+5.31Aa
20 1.13£0.02Abe ~ 38.91x1Ac 35.66+2.52Aa 37.84+2.52Aa 26.49+5.04Ab
30 1.09+0.02A¢ 44.24+1.09Aa 33.44:0Aa 35.67+0Aab 30.88+0Aab
40 1.18+0.03Ab 43.88+0.45Aa 31.16£2.51Ba 33.33+2.51Bab 35.51£5.02Aab
50 1.19+0.03Aa 44.33+0.77Aa 29.21+0Aa 31.46+0Aab 39.33+0Aab
40 4.8 121 ES 10 1.07+£0.09Aab  30.46+1.97Ba 33.44:0Ab 35.67+0Ab 30.88+0Aa
20 1.20£0.09Aa 30.16+0.61Ba 36.46£2.58Aab  38.69+2.58Aab 24.85+5.15Bab
30 1.35+0.1Aab 28.34+2.83Bab  43.66+2.56Aa 45.88+2.56Aa 10.47+5.13Bb
40 1.37£0.04Bab ~ 25.55+1.65Bb 37.53+4.42Aab  39.74+4.42Aab 22.74+8.83Aab
50 1.18+0.24Ab 27.04+0.59Bb 34.43£6.72Ab 36.63+6.72Ab 28.94+13.43Aa
DS 10 1.28+0.05Bb 37.23:1.33Aa 37.32+4.39Aa 39.52+4.39Aa 23.16+8.78Ab
20 1.33£0.02Aab  36.33+0.61Ab 27.22+2.81Bb 29.40+2.81Bb 43.38+5.61Aa
30 1.26£0.01Aab  38.32+0.49Ab 35.45£2.61Bab  37.71+2.61Bab 26.84+5.23Ab
40 1.17£0.02Aa 41.52+0.55Aa 31.53£6.72Aab  33.73+6.72Aab 34.72+13.44Aab
50 1.11£0.15Ab 41.51+2Aa 28.86+4.44Ab 31.08+4.44Ab 40.07+8.88Aab
60 3.6 200 ES 10 1.08+0.04Ab 33.24+1.2Bab 37.04£4.36Aab  39.22+4.36Aab 23.75+8.72Aa
20 1.13£0.16Aab ~ 33.29:£0.94Aab  33.98+6.62Ab 36.15£6.62Ab 29.86+13.25Aa
30 1.31£0.12Aa 33.99+3.3Ba 35.43£6.63Ab 37.60£6.63Ab 26.97+13.25Aa
40 1.35£0.05Aa 31.63+1.41Bb 44.25+2.51Aa 46.43+2.51Aa 9.32+5.03Ab
50 1.30£0.09Aab  30.20+1.47Bb 36.92+4.35Aab  39.09+4.35Aab 24.00+8.69Aa
DS 10 1.25£0.03Aa 41.1621.27Aa 35.90+2.54Aa 38.09+2.54Aa 26.0125.08Aa
20 1.16+0.34Aa 35.06+0.04Ac 37.08+4.36Aa 39.26+4.36Aa 23.66+8.73Aa
30 1.33£0.01Aa 36.86+0.38Abc  35.51%5.02Aa 37.68+5.02Aa 26.81+£10.04Aa
40 1.32£0.01Aa 37.65+1.03Ab 37.24+4.38Aa 39.43+4.38Aa 23.33+8.76Aa
50 1.37£0.04Aa 35.42£1.78Ac 36.6414.31Aa 38.79+4.31Aa 24.57+8.62Aa

ES. {21l [X Erosion site ;DS HLRIX Deposition site ; ARKREFR(A .B) Foon A T 2R X HIGUR X 2 6] 22 5 i3 s REVNEFR:(a b ¢) Fnizm X 5
DU IF 2R B 2 [0 25 57 1 3 (P<0.05)

1.42 BRIBAUKF( Cy, )"

C.
Cy = C x 100 (2)

C. =045 x My, (3)
K, Cy RIAUKTE (%) 5 Cy, - MBRATHLIR S5 B (2/ke) 5 . IBAIE (g/ke) BRI R BCE I8 T 15064
SRR - R P AR S R SR RS PRAS LT 2% Feng S5 AV BOBFIELE R s My, : <20 wm 40 B0RE
BT i (%) o
143 [ (C, )"
C.,=C,xBDx(1=-RF)xTx107 (4)
C,=0C, - Cg, (5)
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A, Cy BB (kg/m?) sBD RF TR (1) 305 €, BRIBRUEAE (g/kg) C A €, 7 (2) A(3) 5,
1.4.4 [FEREEE(C,,. ) "

Ctimt‘ = = ( 6)

A, Ce - RIS E] (2) ;Cseqlﬁl(4)it;cme JEBRER (thm?a™' ) ;1 thm?a'=0.1 kgm™>a™',
1.5 B

MRYEZ X HUAHEETREE 30 em K 0—50 em L2505 A2 133 (0—30 cm) FHEHE)Z 118 (30—50 cm)
IrRIE R 2% R #EATXT L  Hor,0—10,10—20,20—30 em 45+ 2 BURE B BEE M #FE + (0—30 em)
45530—40 em,40—50 cm #5 T2 EHRBECE EVE N IE 1 (30—50 em) Z55F, RIMIX SR Z I &+
FUE 2 [B2R ] T G50 17 22 53 7001 (P<0.05 ) 5 A [RIFF BAFBR 22 18] R F B 2 7 224381 (ANOVA ) il 35
(Turkey ) #4722 54347 (P<0.05) 5 (2 0l-PiFL T 4% + DL IF BAERR = AN R Z [HR FHZ N & 22 700 4
S SPSS 23 il Origin 2017 HEAT48iH 0 M 2K

2 HIR&ER

2.1 RS AL T R

iR T 8 [ s g v AR JICAE VA RS R . AR R A 58 X 1 Je i R T R A R4
BAEE G C ARSI RS A DU A 1 (AICHR PR ) |, SR J5 W 0 5 3R G0 S Br i) 3 A LA g
it it 52 A LA, 3 22 (E B R BRI 122 SR AT AR A 4l J8) 2 i TR AS [, B AT AS S0 A HILBR I (
KAGRLAT AR, JR e B Tl BOR Bl B BT ), A AE X RS A A BILAI 22 (L 20 R A BILAR | ) 4 ek ] JLAF sl %5+
AR EEE AR ) ARMESIT IR A ol I 2R 40 - A LR P SR 1 B 2R SRR RS U R BRIk
SRR S AT MILRR it 2 A MR AT HILES A A T 2 88, Bk SRS A2 BIR ) ELRR 7 it sl R AR AN AR 0 SR,
Shy - HER ) R A R A 2 e X A LB A IR R B O B B R BR T R I AN R B B
BRI, A HURR A% b ik BB AR, FLA MBS 23R R0 e I i v AR IR b, AN 25 R LB R R
IR A [T B T3 A ] RE P A R E M . Feng 25 A 12 25582 e -+ SERRARL R EE | FH 40 B0RL (<20
wm ) e KA AR BEAE R Semt 38l it A Ak Sl 1 H AR I AU B, BT R AR S B E
(30%—45% ) ,WFFEX G35 M K IAVE M ) Bk b, HL 2 A A A8 A T A AR 1 KRR AL, It LAAR SCR
FAT Feng %5 N2 F S AOASEHRY 7 ik il 380 - SR T B 5
2.2 HHEA MRS ETE A R

(R i - TR FH 525 5 A WL B T Vs 0 AH DG HE bR 1 23 (81 04 . B8R ML A LA 5 B L %
SRR AR K B TR X 35 R TR X (P<0.05) , BRI - X 1925 S 42 300 IF B 40 a .60 a
HEM KT B 30 a; BRI 3R LR B R h X 8 25 /N KR TFUURX (P<0.05) |, (R IR-TDTRR X Y 22 ST 4
MR FF B 40 a 60 a BT 5K TIF R 30 a( &l 2) . FEANE IERIE K | SRR 7ER 1 (0—30 cm)
5K+ (30—50 em) Z AR 5255, HARMX 2208 K TUORIX, 8 EAa PR A HLER 2 B L
K SRR K Y R BN 2R T B3R TIE 4 (P<0.05) 5 B8R ¥ 7 W2 B0 I + B3 K T2+ (P<0.05)
(K2).

Bl R AR R ARG N, 3B HLEK A LR 2 R DA K IR AR SRR X (0—350 om ) B2 BN T
B 30 a YWHFHL B KT IFR 40 a .60 a, MTTAIX (0—50 cm) A HLEK S BE U ML AH 52 (P<0.05) , H. 1AL
i IRIRAUK P& A B 225, Foh T B 30a b i 4=l DX AT MILAR 2% 5 A 1 A1 K 743 31036 31 fe K fE 3.35
kg/m?Hl 67% , [ERRVE 176120k X 3R IT B 30a SAkHL R /N TIT R 40 a 60 a, HiAFH/ME 1.24 kg/m?,
MR X T B 60 a Sl #fH 5 1 & K TITR 30 a.40 a( P<0.05) , Hik & K{E 1.04 kg/m*(# 2)
2.3 HHEAE MR LR R s 2

— PR MR S g6 4% R AR - DU R R b DA R AR DU S O AR IR AR BAE ] R LR S
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Fig.2 Variation of total soil organic carbon, organic carbon density, carbon saturation level and soil carbon storage potential
ARRGFEE(A B) TR R X FPUR XY 22 5 B3, ARV NS FRE(a b) FR R EHIR M2 5 B35, AR/ NGFRE (v 1y 2) R BB
ANFITFRAERR (30 2,40 2,60 a) Z 4192253 B3 (P< 0.05) ; B P o P (H £ b2 (n=3)

TFRAFRR Y22 BAE B B LR A DU S A K- B 113X 4 S8 6R A B (P<0.05) ;1M
FFRAFR R-UTRS £ LR+ 5TFRAFR = FH 8 BAEHBN Bk 4 MR TR EE W, 5540, R ib-IT
53 4 1958 HAE FHGE B BILER BRAR IR ST DA B v o Y4 2 R ) 1 6 LR I (B 5
(%£2).

AR P -TURE F A S A STV H0 3 25 $ 38 i)+ 39 MLAR 28 Th LA K [ Bvs 1 K/, o (=R - AR
DX A MO A AH AR bR 3T B 25 5, 1R I DX AT WL A ML 25 A R B i /K -3 S 2/ N AR X i
BV 1 34 0 35 R TR (P<0.05) o 3R 4 A ML A HILIK % 2 LA S Btk R R 7K SF- 157 18 285 O 1 I 5 T [ e o
TN R £ RFRA, BEETFRAFRRAIE N, S VLR AR A LB TF R 40 a .60 a SEHFHb 2%
INFIFR 30 a, A LIRS BRI SE AR B AR, FLF B 30 a 3Bk ik 21 fe KM, [ERR T ) 30 R I
B30aBE/NTIFR 40 a 60 a(F£3),
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F2 RE-RARRL-KL FEERREEZEERXNEBE NEXERGZE(P EH)
Table 2  Significance of erosion-deposition, topsoil-subsoil and reclamation years and their interaction on the related indicators of carbon

storage potential (P value)

S HLER T AHLBREEE C sk TT C,,,
n A Bl TOC L G BHAKE ¢y, T o
2N Total organic Organic carbon . Carbon

. Carbon saturation .
Index carbon / density / level /% sequestration

(g'kg) (kg/m?) e potential /(kg/m?)
1Rl -BUBUE H Erosion-deposition effect <0.001 <0.001 <0.001 <0.001
FtEHEH Topsoil-subsoil effect 0.003 0.013 0.003 0.007
=R .

AT R AR 0.265 0.833 0.265 0.093

Effect of different reclamation years

M-I R R RS EAR
Interaction of erosion-deposition 0.002 0.078 0.002 0.006

and topsoil-subsoil

R - PR HF BAR R A 232 HAE
Interaction between erosion-deposition <0.001 <0.001 <0.001 <0.001

and reclamation years

R AT BAEBR 22 BAE
Interaction between topsoil and subsoil <0.001 0.048 <0.001 <0.001
and reclamation years

{Rih-PURRS R+ LR T RAER =% 2
[E) 32 BAE

Interaction between erosion-deposition ,

0.297 0.341 0.246 0.527

topsoil-subsoil and reclamation years

®3 EH-RARA RKRL-KL ARERIEE DK BEFNE

Table 3 General effects of erosion-deposition, topsoil-subsoil and reclamation years on carbon storage potential related indexes

o ML TOC AU B C)) TRAAIKF Cgp [Ef&ETT C.,,
£zt . . . .
Ind Total organic carbon/ Organic carbon Carbon saturation Carbon sequestration
ndex

(g'kg) density /(kg/m?) level /% potential /( kg/m?*)
211X Erosion site 21.26+0.51B 2.48+0.02B 47.25+1.18B 2.27+£0.03A
JIFLX Deposition site 34.46+0.15A 4.16+0.08A 76.58+0.37A 0.90+0.02B
%1 Topsoil 32.35+0.4A 3.77+0.1A 71.89+£0.95A 1.13+0.02B
JiE L Subsoil 23.37+0.25B 2.86+0.06B 51.93+0.59B 2.03+0.02A

B
ﬂ:J_q—:IgE 30 . 31.97+0.28A 3.54+0.07A 71.04+0.89A 1.05+0.01B
Reclamation period of 30 years

BAEKR 40:
T QZBE 0a . 25.04+0.47B 3.05+0.06B 55.65+1.05B 1.84+0.04A
Reclamation period of 40 years

BRAER 60
IPEAER 60a 26.57+1.0B 3.36+0.16A 59.05+2.03B 1.85+0.03A

Reclamation period of 60 years

ARG THE(A BLC) RRS MR AR Z il 22 57 3 (P< 0.05)

2.4 IR )AL
A AT WU I RS AT T AR5 AE BT S 188 0 SOC 5, - 24 8558 R AE 0.16—0.62 t hm™ a™'JiE
BRI 520 JEFp BaRE R AT T SR B AR BR 2R A I A 3 [ AR T B E (R 4) , PR 30 a .40 a,
60 a I A K5 3 [ BV 1143 ST E 17—66 a 30—115 a 30—116 a; {1 X 438 0k 5] [ v 1 7 2 20—
181 a, PULARIX 1K 3| [ e v 175 28 13—66 a.

3 it
3.1 R0h-PUAR X M E R 5

A X B AE K AR ESL R E RTINS 7oK Rkt o TRk 0 B AR AR B LRI AT, b
Bl 1 TR BN RPN ST B2 U AR - R ORI 23 ) A Sy 0 L3 BB 5 AR B
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F st - T A% th 5 BRAR LA 2 8] 43 AR R E , DORR IX AT AR A DR BE LA SRR AR AR P (835 K R h X5 B
TR 40 2,60 a PHFHZI-TIBIX A 22 R B R TFIFR 30 a( B 2) , KEIFHEM S HE b3 T X 3 + 3942 1l
I, KA R TS, A 7 B 2 B B4 T X sk K A LR £ B - A AT A
g ORI i ) 9 S K A T T Y A LR AR ; (R B, SOC AW 4k 43 HL AT 5 Y I
AR DR X 5 114 39855 7K R ] LA AR AR RN 2 o - 3R B A8 e, DT 52 Wi ol 2 0 38 1 ke =2 4B
ST B 1) 20 R 7 A DR X R HE K 2 T R D B ik B R A 7 5 -+ EAT LB &5 5 T A HILE 470
LAY W T DURIX 4 He R0k i) A R AE T, SRk T 8 HLAR A K AR e ™ L R DR X A MILA e 1Y
AR E T BT ST 0 22 5 AR X T 37 7 B 1 - 398 1R Tl i 3zt 28 sk 1 FIDIR 2 (33.14%—67.15% ) | i
ORI K A WL R B (A5 A R K T B S 2 725 ( 74.13%—80.7% ) , A5l IX {19 [ 55 785 7 e A 2.89 kg/m?,
TPUER X Y [ 65 1 de kA 1.04 kg/mz( K 2),ix5 Lal %[9] 1 Wiesmeier %['0] HIBF 5T 45 R —3, B HLERFE
U 1) 38 (R AN AT ) A A B B R A T e vk 7, i e A ML 2 2 (e PR R /K T 185 ) 194 = 98 T Rse vk 7 AH G
HBR,

R4 TREFFEERE LI L 2 E RS 1 BT A (8]

Table 4 The duration required for sloping farmlands in black soil area to reach its carbon sequestration potential

B 30 a 40 a 60 a
FEFE Index
ES DS ES DS ES DS
M/ (thm ™2 a™!
!%LE (thm™ a™) 0.16—0.62
Carbon sequestration rate C
RN / k -2 -1
EilREwa) (kg m a) ) 1.25 0.86 2.90 0.78 2.67 1.05
Carbon sequestration potential C,,,
i i A 1]/
Il E 20—78 14—54 47—181 13—49 43—167 17—66

Carbon sequestration time Cy,.

3.2 FREAUE L ERRIE S 25

ZHIFFER T 1 A B PR T 262 (0—30 em) 3819170 i T8 2 DL e[ mvs Sy 4
B, BT RE RSP A LR DL R AT B2 K TR 4 (P<0.05) , T L3 + B i
(0.6—2.53 kg/m*) . E/NFJE 4 (0.83—3.59 kg/m?) (P<0.05) (& 2) . JBE + %5 i il [ Bl vk g vl g2 ot Tk
WA, I H B EOR [ R L S 0 A5 IR B BRI AR AL, B TR AR TR 2
VESR B, 1 3A DL A P AR E ML BE RS A U A ALAR KU AR A i - HA SR A ARV 1 A5 2] T R[]
T FE b X BIUE S, 40, Ak g B 2 N1 X K 240 FRbK 39 [ BV oA B 36 W B 2 ST RR VS S1i8 50 T 6.06
kg/m?; Chen 25 APV Atk [ 26 AU 440 51077 LA % 1008 Tg #1360 Tg; EL P 13 0—100 em HE
BT 77 0—30 om VREE 2 59% " XA RHE R IRIZ L HE B A7 Bk A0 T B | RS 6 T [ RRVES 7 A9 ST RS
A28, R TRAARTIR A AR AR B TR Y T B A HLAR & R Y A B
T 3 2 SRR S A FLR T BB AR, B O K 2B ok U8 1 3% 0B 5 19 A AL (U A A ML
Dissolved Organic Carbon, DOC) Lol H L K A IR = H A R Bk A0 77, (EAE R R STt Bk 18 47 3R
W BH 5 705075 FEAE HILAR I R
3.3 N[ETF BRAF BRIk b A [ s 1 25 5

KIHBEVE IR T 52 bt A8 45 - 56 MLas & f Bl T B, Zaia iF e 48, R JF R 10 a,20—30
a F150 a, FHLIR G 120 g/kg FEE 70 g/kg,40—50 g/kg Fl 30—40 g/kg" | A SCIOAISE K IRBE % IT B
AERR A AER A7 AR 1 Ha R AR B T PR, T B 30 a BB HE SOC % 18 (31.97 g/kg) KT IR 40 a(25.04 g/kg)
IR 60 a(26.57 ¢/kg) (3% 3) , LA KK BBV ER T2 B A U AE R E 25 A (H )2, T G o
S+EmatEERMEL, HoIT BAEBRXTA PR & &8 DU S ki A B 52, R m-TUR 5 9T BAFE
FRIFR A VEH 2 -8 £ 5 71 BAF BR AR AV 35 0 5 A AR 75 5 DA s 0 (3% 2) , s il B Ak
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VE3a i i - 3 4R i - TURUK P B Ao A LA S WA 2 B0 sl 8 ] S 35 S 39 AL LA L% [Tk 785
S T oA o RLIG AN () B2 A BIRSBER i 2k 281 [T e 5 ) s T A BT 25 5% (3R 4) o
3.4 BOPRH SR BRI E] 22 5 0 B

TSI A B TR TV 2 AR TS BE A PR AP PR I (A ALAE S S Bk RS AT A T AE) B
LS , XA M T A T A LR 5 S B R0, A7 BRI 55 10 54 e R FR EE BBk g Bl 1 77 085 7 A >4 i A
AU 5 e 2 A B [ 77 V5 7 S T AT LAY B 3RAT oo sty - e P AS BRSO B SR fb IR L S g
A 8- 22 [ B 3, FAT TR AIF 52 3 WA [ I B AT BRI A i 42 o DX ORI T AR X A 98 0k 1 [8] sk i 77 0 )
20—181 a il 13—66 a(F 4) 3% 5 Qin 55 A Al Yan 5N (BFFT 45BN BT . SRV 1) i i3kt 3 A S
TERMUAE BRASAT T AT, SEProfc FHAS IS rp (22 o DXCORITTAR DX 3K 39 [T e 1 7 Ay s ) E I

4 ZEig

ARAC IR A DX R b A 3R ik - TR FH DA B ARV B 5 08 5 e A L e LA % [ e v 0y i s Tl A8 Ak 8
AWK A BRI BE B AT R B AR X 35 K TR X, 3+ 3 K IR 4 Bl & T BARBR 3 n3&
R SRR S B I B R, HIAETT B 30 a SEHFHb IR B 5 O(E,  [RR T ) W R BOMR R IX (1.24—2.89 kg/
m?) B FH K FUIRIX (0.79—1.04 kg/m*) , JiE 1 (0.83—3.59 kg/m*) . KT %+ (0.6—2.53 kg/m*) , B & IT
RAEMRABE IR NI R 30 a BZE/DNT IR 40 a 60 a, 2B+ I0HEHAR i AT X 338 315 21 [ 55 185 1 4531l
T2 20—181 a Fl 13—66 a, A[FFFRAERBEH b AR A [F] 42 4 5 HUAKk & = 5 B3V 1 777 2
S TESHE b 2 A S AR T 5 B SO W13 (5 A MBI P 23 A B s SRR, DA R0R 2R 9 BB iR
b+,
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