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Abstract:  Objective Farmland soil organic carbon pool is one of the most important soil carbon pools and its sequestration and
emission have a huge impact on global climate change. It is essential to estimate the soil carbon sequestration rate and potential of
farmland soils accurately for managing soil fertility and the ecological environment. Fujian Province is characterized by a large
population and small land use and strong spatial heterogeneity of soil. It is of great significance to identify the dynamic evolution
trend of soil organic carbon and future carbon sequestration potential of cultivated land in this region for formulating the national
strategy of "carbon neutrality" and food security in subtropical regions of China. Method This study covered five counties
including Minhou, Pucheng, Tongan, Wuping and Yongding, located in different geographical locations in Fujian Province. Soil
attributes data based on the data of field measurements at 30, 211 sampling sites in 1980 and 15, 948 sampling sites in 2008,
scattered in these five counties were analyzed. The 1980 soil spatial database was digitized during the Second Soil Survey 1: 50
000 soil map and the 2008 soil spatial database was extracted from the annual 1: 50 000 land-use status map. Through ArcGIS
software and the Ordinary Kriging method, we related the soil spatial data and soil attributes to obtain a high-precision farmland
soil database. Based on the most detailed soil database of 1: 50 000 at the regional scale, we used the biogeochemical process
model DNDC(DeNitrification and Decomposition)to simulate the organic carbon changes in these five counties from 1980 to
2009 and to get predicted value from 2010 to 2039. Also, we estimated the soil carbon sequestration rate and potential of farmland
soil in the province by the method of scaling up.  Result  Results show that the carbon sequestration amount of the cultivated
land in Fujian Province from 1980 to 2009 was 7.37 Tg, and the carbon sequestration potential from 2010 to 2039 was 7.04 Tg.
The average annual carbon sequestration rate for the two periods was 190 kg-hm™ and 176 kg-hm™, respectively. Among them,
paddy soil and saline paddy soil showed the highest carbon sequestration rate in soil type and soil subgroup, respectively, and was
greater than 175 kg hm ? in different periods. The carbon sequestration rate of the red soil group and soil subgroup was the lowest,
with an average rate between —29~3 kg-hm . Generally, the total carbon sequestration of paddy soil was higher than 6.5 Tg in
different periods, accounting for more than 92% of the province's total carbon sequestration, which is the key to formulating
carbon sequestration and emission reduction measures in the future. Conclusion Results of this study indicate that the cultivated
soil in Fujian province showed a weak "carbon sink" effect from 1980 to 2009 and 2010 to 2039. This indicates that the current
farmland management measures in this area are conducive for carbon sequestration of cultivated soil and should continue to be
promoted. Meanwhile, due to the high variability in soil properties, the soil organic carbon(SOC)change in Fujian province was
strongly influenced by soil type, soil subgroup and soil genus. Therefore, in future "carbon sink" policy formulation, it is
necessary to formulate corresponding management measures for specific soil types.

Key words: Large scale soil database; Soil organic carbon; DNDC(Denitrification and decomposition)model; Carbon

sequestration rate; Carbon sequestration potential
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Table 1 Stepwise regression analysis for model input of soil attributes contributing to the carbon sequestration rate
o AR’
(XS
FEB A Pk BE Rk
Number of R
Periods SOC Bulk density Clay pH
polygon
/(g-kg!) /(g+cm™) /%
1980—2009 4F 22 676 0.000%*** 0.247%** 0.02%** 0.04%** 0.307***
2010—2039 4F 41 867 0.013%*** 0.240%** 0.031%*** — 0.284%**

T x, e 5 IR P<0.05, 0.01 F10.001 /KF | SLEEHIDE s AR Ry 43 1 308 718 55 it R JEE RN R 86 )5 P4 78 53 i REJEE . Note::

* **and*** significant at 0.05, 0.01 and 0.001 correlation level respectively; AR*and R%,q significant degree of variant explain and adjusted

degree of variants explain respectively.
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AT A A b Y T o R R A A I BRI T
7.26%F1 4.48%, FEIEH T A HER, 5
B e K P2 WA B AR, S B0E iR AR
FEDIN
23 REAABLEHHHERERNEN

i A AN [R) = S e ] i 3 S S ) 25 AR
K(F3) Hp, KR ey R EEAHELIE,
A3 TRURR 7 A A B R ALY 80% A b, %S

1980—2009 4EF 2010—2039 4F (1) F- 347 [ itk 33 2 43 1]
9212 kg-hm *-a™' F1 185 kg-hm 2a™", [lfR2 20 Bl ik
F] 6 808 Gg 1 6 577 Gg, 5444 B & =1 92%
A, X 5L EINNIT 30 AT K 4 e mm
Ab ) 8 K A A 9 4 A — 2T — D A
KRR KA TR KGR RS, RIRESE, 'R
KEBK, NFT 56V A i, 75—
D5 T T 28 ARt K, KRR R
A T A HLAR R0 g AR 41 A i
b R Ak B R W B &, 1980—2009 4E A
2010—2039 45 A Bof B 1) [T e o 6 3 #E 176 ~322
kg-hm>a™' Z[A], @EBERNT 4.2~577 Gg Z 1A,
HI# FE R A IR &, A 5
MU & AR, a3 B A fE i R BT, b hE
TR BT 65%LL F, HHEA ML AELL 2R, S5
HOR A e MUk & K egiit, AReriE
N i £ 1 1 A U + 8 B & & AR 8.9
gkg ' fil 8.8 gkg!, REWIIEEM, BIHA VKRS
IR0 8 T A RN T A S v AR o R
TP R B S0, A, B A —
FE AL B R, AR 2D RN I R A R
TN 25%F1 23%, P T HAL S, BEW
Bk o A A TRk LR,

x2 SHMARALRFLXANRFHNELESERTBEEERSLRADNER

Table 2 Stepwise regression analysis of annual organic carbon variation and initial soil properties in different soil groups at different periods of
five typical counties

1980 4F
+2% B ST AR?
S4B Number of R
. FHLR Hoki R
Soil group polygon Bulk density/ pH
SOC/ (gkg") Clay/%
(gem™)
JK#i £ Paddy soils 21208 — 0.303%** 0.031%** 0.066*** 0.400%***
£1J Res soils 792 0.814%** — 0.023%** 0.022%** 0.859%**
1 Yellow soils 52 0.588%** — — 0.172%** 0.760%***
12 £ Coastal solonchaks 6 0.972%%* — 0.024%** — 0.996%***
24+ Purplish soils 7 0.528%** — 0.410%** — 0.938%**
JREZ133E Latosolic red soils 479 0.947%** — 0.006%*** 0.002%** 0.955%**
# £ Fluvo-aquic soils 132 0.915%** — 0.005%** 0.013%*** 0.933%*%*
HEo*, e RIRIR P<0.05, 0.01 A1 0.001 K LR EANIE; AR R, 43 ) 2678 25 S5 Al o0 2 0 ) 5 (4 2 i AR 2
Note: *, **and*** significant at 0.05, 0.01 and 0.001 correlation level respectively; AR’and R’ significant degree of variant explain and

adjusted degree of variants explain respectively.
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Table 3 Distribution of average annual carbon sequestration rate and total carbon sequestration amount of different soil group in Fujian
Province at different periods

1980—2009 4£

Year 1980—2009

2010—2039 4

Year 2010—2039

+2% Ll 7SEEES
AR [ g o 252 TR SRR 5t Carbon R SRR 5t
Soil group Carbon sequestration Area/ TSOC/ sequestration Area/ TSOC/
rate/ (kghm?a™@) ( x10°hm?) (Gg) rate/ ( x 10°hm?) (Gg)
(kghm?a™')
KFE . Soils 212 1070 6 808 185 1187 6577
EEEE 1 Coastal solonchaks 176 4.2 22 303 0.7 6.5
£ (% 1+ Purplish soils -8 1.4 -0.30 90 1.6 42
£1 3% Red soils -23 90 -61 2.7 81 6.6
#HHE Yellow soils 43 11 14 130 4.3 17
# + Fluvo—aquic soils 30 11 10 88 21 369
R4 4 Latosolic red soils 179 108 577 322 38 56
St Total 190 1295 7370 176 1333 7037

I Bt IR 4 A A E
B0 [ B R R B A, 1980—2009 4E A T -23 ~
43 kg-hm>a™', FEBRERE-61~14 Gg ZIl, i
2010—2039 4E4T 3~130 kg-hm 2a™', [HHR SR
6.5~56 Gg Z ], iX 4 A~ S [ f HOR AR 2
MM mmiEs L EAIRTE (14~
17 gkg ™' ). BARAIERL (19%~21% ) LUIKERMEH)
KHE (1.26~128gcem”) AK., AUFFREN, +iE
A HLRR  f B  FAS EERRAIG, B R T IR
MG S, ART A HLER A R (3F 3).
2010—2039 4F-[H]3X 4 A4~ S 1) [ i S 344 pir s hn
Hoparhe . &+ EER AT ACHPHERE
BHORERA, HHEBLEZFR S, BT 5
A MR, 250 TR R LXK, 4
PR B, I s s T T30 T A Pl
F AT

SRR, R R 3SR b ) 4 2
W R 2 R SR R GRIGA VIR SR, 5
WERMARY) ARAKNER, LHG-5E
BURK = A E — o B B b ok 35 5 0 1) [ el 0 R
/N B P A 3 o I T A R R A IS A R B
AP (ALK ) SRESELT, SR

A BHESS , AR AR AR K i A L
AR, BRBUR R, Y AU R
AN, EHERRASRAR /NSO AR, AR
F— B LIRS T X — .
24 EEANELEH N EBEZFE N
1980—2009 4EF12010—2039 4EF N EE A fa EE4
AR+ A WL AL AR IEAR B (R 4),
ER KRG A B KRS A [ At B % [ R 2 e
K, AT 348~457 kg-hm 2!, [EGR S 7E 129~894
Gg Z Il & e R izl 2 i 4 8 5 22 M R R 45
XA, BB AR A AL, A LR
AN 8.9 gkg's JEHE &M TIZ IS RAES Y
PR KRS fG & B A 1, JF RARf A, 3
Ak i AR HA SR R, R A a MR & i A
WM, N 9.2 gkg', Y5 TR, HXTMF,
B KR NI E KRS 0 R A, AN B B
AF 158~228 kg-hm *a ' Z[A], BiH FE K i
KBS, i A MLk & mAE, A 174
gkg™, ARG IAE; J5 & FEAT IR 7
SRR, R AR, AL, A hn 1
AR S REIAE] 17.9 gkg ™', FHCHE R A% T H
AP (K 4), B EKR BT KELEA
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[) Asf B 1 [T B B A i, Bl 1980—2009 4
20102039 A4F [A] 4> 45 [& fifk &L & A9 68.39% FiI
76.70%, 555K P AN 0 28 7 A A 10 0 A 1 R R
I, R A B TR 67% L B G R K
e A PR K - 1980—2009 4F [ Bk 3 %A T 214~
290 kg-hma™', [EBREEALE 132~790 Gg 2], {H
2010—2039 4F [H # 3 Z AT 40~90 kgrhm 2-a™!, AH%S
T+ 1980—2009 4133 1H /1~ 1 24 14 [ f5k ok 8 A pe

REMR 359 81.2%F1 69.8%. FHorh Bk & /K 8 43 5
A3 T 4T KA R AR X, AR KAk oK A
KA, IR R i w8, fegiit, w2k
AU GERR, N 19.03 gkg!', MAVLIKEL
(BN T J 30 - R 15k 5 i BE e K ARS o e T+
BE 2 IR PESS SR KLY, Bt scsm, AR Tk
Vi sh, wHERENE, SECE YRR G EE
15.0 gkg ™', AFITF I A DLk i BB

x4 FRENREEASIRTENERERNZENH

Table 4 Distribution of average annual carbon sequestration rate and total carbon sequestration amount of different soil subgroup in Fujian
Province at different periods

1980—2009 4£

Year 1980—2009

2010—2039 4

Year 2010—2039

RIS [ e 8 [ e K
Bk Carbon [ o[ Carbon [ S [ i
Soil subgroup sequestration Area/ TSOC/ sequestration Area/ TSOC/
rate/ ( x10°hm?) (Gg) Rate/ ( x10*°hm?) (Gg)
(kghm?a™t) (kg'hm?a™')
W5 F /KR8 1 Submergenic paddy soils 423 12 150 348 86 894
BB /K1 Percogenic paddy soils 228 436 2981 195 538 3149
W& K # 1+ Hydromorphic paddy soils 158 433 2059 174 431 2245
W E KFE 1 Gleyed paddy soils 214 123 790 40 109 132
%6 7K R 1 Bleached paddy soils 299 15 132 90 10 28
LK FE - Salinized paddy soils 457 51 696 363 12 129
JEEER 1 Coastal solonchaks 176 42 22 303 0.7 6.5
it 2 {0+ Acid purplish soils -8 1.4 -0.30 90 1.6 4.2
413 Red soils -23 90 -61 2.7 81 6.6
H# 4 Yellow soils 43 11 14 130 43 17
K+ Gery fluvo—aquic soils 30 11 10 88 21 369
JRZ13%E Latosolic red soils 179 108 577 322 38 56
Jit Total 190 1295 7370 176 1333 7037

SRR, AU RE M T E TR E X
ROBE R AR 1: 50 000 K H A R 4 e85 122 Al 4
T3 83, S0 A SR p B X A A AN R s A
[F itk R A RS R4 T TARSE, s T e A AR
- JE s () S TR CTEIBET R R /B R OT
HET BB AGPAT, (TR N S R S A E R
AIFRBCTERI BRI, AERLES AR SRAE LT 3 ANy T
FEAEARBENE: (1) B TIWm Lk, B+

R HE 1980—2009 4F[8] 2 & A= 48, 1 24 /i
DNDC 5 A1 {14 DX ISP B T 12 iy A B AT 1Y - b )
A, IWIMRET —E MBliR2E; (2) AR
T 1980—2009 4FE R BRI A K 2010—2039
R A PR AR AL, R R W] AR B A g
XA WU 52, S — e PR R b s
PSRBT E T (3) AR LERIR
VA BRI [ E R IXCROR B R SR, A TR Y

http://pedologica.issas.ac.cn



5

SR« TR LU OB 2 F) A A2 e - S T g s R AR 1 7

1303

“B7 MR, FERUL R A R EL R
B, MTTZmE T LA i SR g A s ) S
P, 24 J5 BORLADL A RS AT BE AR B O PR A 52
THRCE A SN 4 - ) P e S, DR R A B A
PURTRE , REARBIES R A E

3 45 i

FFY A i e At T 19 I B 23 AR A R Y ] i
T O ) T ) ST A L XA [ B BOR
HEBEZR L. NARBRRE, a4
1980—2009 F1 2010—2039 4F P~ Bt 4 [& 5k A 43
Wk 7.37 Tg Ml 7.04 Tg, 4F3E R E R 51N
190 kg-hm > 1 176 kg-hm™>, X iR %30 X 24 117 A9 4
P45 B it ) TRkt S A, NZARSRAET . I
G, KA - FEREUK ARG 20 0 - SR 28 905 b
T R AR K, AN R B AF 34 A HLR AR AL B K
F 175 kgrhm 5 W21 398 - SR 2 1 [ 5k 3 /N
Tt B AT 1) - A B AR fE A F-29~3 kg-hm
ZI. B, A BRI BORSEh, EHx HAk
F14) - 3PS AR ) 5 A R %) 4 B A T o Y
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