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Table 1 Table 1 Reference of soil types

+ 3 K& A= 432 Soil genetic classification

+ 2 Soil group 7.2 Soil subgroup

+ 3% & 4 4325 Soil taxonomy

G EE £ Coastal solonchaks
] 1 Fluvo-aquic soils
JRETHE Latosolic red soils
2T HE Red soils

T HE Yellow soils

2T 1 Red soils

I Yellow soils

Vg EL 1 Coastal solonchaks
K+ Grey fluvo-aquic soils
TRELTEE Latosolic red soils

T AR R E £ A 1 Marinic-Aqui-Orthic Halosols
RAL I 45 £ Ochri-Aquic Cambosols
{31 & ¥R W 4% 1 Hap-Udic Ferralosols
FiAL 1B 5 4 + Argi-Udic Ferrosols
B Ik £ Ali-Perudic Argosols

#2144 Purplish soils
JKFi £+ Paddy soils

R Pk %6 1 Acid purplish soils
Mk K A5 1 Bleached paddy soils
B KRG L Gleyed paddy soils
B H /KHE 1 Percogenic paddy soils
¥ & /K A5 1 Submergenic paddy soils
#h3% K AF 1+ Salinized paddy soils
W& 7K A6 + Hydromorphic paddy soils

FiR P 25 0,08 119 48 JE 1= Dystric Purpli-Udic Cambosols
1 8k K HE AR 4 Alb-Fec - Stagnic Anthrosols
W K #E A K 1 Gleyi-Stagnic Anthrosols
#35 K#F N Mt Fe-leachi-Stagnic Anthrosols
f7i & 7K #k A  + Hapli-Stagnic Anthrosols
5540 4 & 7K BE A & Parasalic Hapli-Stagnic Anthrosols
BB IK#F AN+ Fe-accumuli-Stagnic Anthrosols
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+J& Soil genetic

+ 4 Z 44325 Soil taxonomy

[ 6% ¢ [ Whitish mud field
Wi M Fluvo-aquic sandy fieid
Fi#P + Latosolic sandy soil
7% 1 Latosolic soil
HH Salt field
HEVE KD + Cultivated grey sandy soil
HHER R £ Cultivated sandy mud soil

ZI PP M Red sandy mud field
2L 1+ Red sandy mud soil

#2198 + Red mud soil
21+ M Lateritic field
H PR H Yellow sandy mud field
# e+ Yellow sandy mud soil
# e Yellow mud field
# e+ Yellow mud soil
JKPEH Grey mud field

JKAPPE I Grey sandy mud field

¥ E2H Cold rotten field

# Yl Green mud field
b 1 Salt sandy field
b [ Sandy mud field
FRJEH Caleic mud field
58 [ Black mud field

¥ I+ Liver soil
4298 [l Purplish mud field

88Kk HF AR+ Alb-Fec-Stagnic Anthrosols
U 378 VR v R K 1 Typ-Udi-Alluvie Entisols
LT (55 BRI 4 + Red-Fer-Udic Cambisols
58 1 & K HF A R+ Typ-Hap-Stagnic Anthrosols
T 498 K Bk AN 1 Geb-Fel-Stagnic Anthrosols
3 123 v T R £ Typ-Udi-Alluvic Entisols
U 3 VE W oL K 4 Typ-Udi-Alluvie Entisols
{3 & /K #t A B+ Hapli-Stagnic Anthrosols
38 R PR 18I A £ Typ-Aci-Udic Luvisols
21408 i 159 ik %5 + Red-Fer-Udic Luvisols
38 {7 7 1 M WA - Typ-Hap-Udic Luvisols
38 R VE R I kv £ Typ-Aci-Udic Luvisols
(K BE) 30 B 1L 18 0 & #k £ Ans, Typ-Arg-Udic Ferrisols
(K #E) BELC R & WM - Ans, Mot-Hap-Udic Luvisols
5 7 F B AR + Typ-Hap-Perudic Cambisols
(K #F) BELQCfE & {7 - Ans, Mot-Hap-Udic Luvisols
W58 WL # 4% + Typ-Aci-Perudic Cambisols
Wi kB KBk N+ Typ-Fel-Stagnic Anthrosols
35 % & KBk A R+ Typ-Hap-Stagnic Anthrosols
A3 2k B K BN+ Typ-Fec-Stagnic Anthrosols
KBV 81 18 48 % 4 Ans-Och-Aquic Cambisols
W38 238 K HF AN+ Typ-Fel-Stagnic Anthrosols
38 7] B K BE b &= Typ-Hap-Stagnic Anthrosols
58 4 %K B A K £ Typ-Fec-Stagnic Anthrosols
JE Bk K #EA B+ Geb-Fec-Stagnic Anthrosols
(7K k) 38 7 B KB E L Ans, Typ-Hap-Stagnic Gleysols
38 7 B A K L Typ-Hap-Stagnic Gleysols
(K #E) %38 % & W K F - Ans, Typ-Hap-Stagnic Gleysols
VEE WNIE P ALE K £ Gen-Aqu-Alluvic Entisols
% P 1 3 W AR TR 12 Aci-Udi-Alluvic Entisols
45 1 B K #F AN K+ Rec-Hap-Stagnic Anthrosols
8B KR L Typ-Fel-Stagnic Anthrosols
ISV 2k B K #E AR 1 Geb-Fec-Stagnic Anthrosols
W B K #E A+ Geb-Hap-Stagnic Anthrosols
W% F K #E ARt Typ-Gen-Stagnic Anthrosols
A5 % M 0 4K+ Typ-Aci-Udic Cambisols
W3 {7 & KA K £ Typ-Hap-Stagnic Anthrosols
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Fig. 1 Distribution of sampling pointsin 1982 (a: Minhou, b: Pucheng, c: Tongan, d: Yongding)

Sampling points in 2008
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Fig. 2 Distribution of sampling points in 2008 (a: Minhou, b: Pucheng, c¢: Tongan, d: Yongding)
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2.1 AETEERBBHENBRTES BT
T 2 T LA Y, b 4 AN ) 0 A e £ |
VI ) 22 ANKGE 4 A U ELE b b A LA R s
] Sp AR A4S ARG . 1982 AEBIF ST IX B 55 i f5 R A+ B0
TEE G B, 35 5.95 kg m 7, i fe/ME B AE R 221X
U4 0.80 kg m >, " F A% T 15, 2008 4k
R B KCE B 3K 5,07 kg m ™ 7 5 /)M HH 31
FEMZEX, 4 0.76 kg m ™", —F WA 6 5%, LI

AR EL A Bl 73 B A R SRS A - A
J7 A PR % B, SR 5 AR 4l 1982 4244 %8 — Ik +
A Ay (1) rhc sk i & Al T R AR T AR
2007 4R [ 1T A A B9 CE 2 IR 25 5 SE T B ik
) b Bk b T AR, 25 3 U A R L B 2
A A48 AN T B b, - B82S A0 - R O XA
MU 25 R I, 1982 4 i1 2008 4% 4 2 44 Ak i
H LB RS> 5 2.81 £0.91 F13.05 +1.04 kg m 7,
A5 S RO B g 32.57% 1 34.01% 7 padk ok
FLL 30 R m A M AR EE LT
0.24 kg m™* HEH] 75 BRI MR

*2 BEEAAEMARE 1982 £7502008 F£ T IFEFHHRE E S HIFE

Table 1 Table 2 Distribution of organic carbon density from 1982 t02008 in the study area

1982 4F Year 1982 (kg m ~?)

X

2008 4 Year 2008 (kg m ~?)

Region A R/AME SN (: AL H/ME RRME
Sample number Min Max Sample number Min Max
) {% B Minhou County 910 0.97 5.95 2 829 2.39 4.69
Wi E Pucheng County 11 612 1.57 4.97 3 856 2.29 4. 81
[f] % [X. Tongan District 5985 0.8 3.69 2 740 0.76 2.57
Ik 5E H Yongding County 5362 2.01 5.48 3 096 2.78 5.07

3 g S B B2 4 2R HILRR 5% B TS
()4 A AN [R) A 25 b -+ S8 A P Ak 25 B T AU A
BIE ., ATULA 1982 4F 24 LIKAE A AR %
T 1K 2.93 £0.92 kg m 73X VR Z 2 H B S LS
BB L A KA Fok RV R
BB 1 A 3R 02 b 2, ] — b DX ) 7K A AL e %
AR TR A0 AR ST Ok R A S5 OR b
e K Bk i A HLBR A5 B 2 R SR 137% 2, 41
08 g SR A A PLBR LR B AE
2.00 kg m *PL b ARLTIE RN £ AT HLER 2
A%, A9 R 1071 £0. 31 F11.55 £0.16 kg m >, i
A BB BE L AR PR R - S R e i 21 M 41
e 2 BRRBATE W R 1 AR SR LT & A
AR 5 T J 5 T2 50 A T V0 () AT %) K T R D R
BoE B — ik 65.00% DL b, A BB LR 81
2008 4FA ML 2% B e fen 1Y) 2 21 58 RK RS 1, 43 5l 3k
3.19 £0.70 F13.09 +1.05 kg m 7 ; Hy 2 i 5 i+
a4 439k 3.03 £0.78 .2.96 +0.89 F12.87 +
0.06 kg m s S AR A4 J2: A 20 38 RN vig 6 £, A HLAR
B REAHAYCH 1.60 £0.30 F10.97 £0.34 kg m i
15 1982 AE A 25 A — 2. PRI A9 AT B 4% 2 A8
ERF I 30 4F K HA o 203 F s i 3 - 0 Lok
HIEA TR R, BT 0.11 F10.59 kg m™*, [&

W& 5330 6. 57% F1 37.75% , 7 = 1 “ W s R0 5 1
HAR LR A DR B YA BT EIb, R8T il
PERT, v L2668 4 09 A L Bk % B2 35 e £, 18
0.63 kg m ", T Ay 28.37% , ¥ 1 LT HEANM + A
BB BE - T BE Al 259 48 5 0.30 kg m ™7, Tl &2 45 I
B K KR A WLRR % B {375 7 0.16 kg m ™7,
Ty 5. 46%

AR I 2RO TF (R 4) ,1982 4 H HLIK %
FE R R =T B KRS I E KA L, 3 )ik 3. 34 «
0.76 F13.02 +0.88 kg m *, IR 2B EH K- .4
UK RS b O A B RRPE S 1 M E K
e ER K RS A RN R 28 Sk B 2 1 A LBk
FEATF 1.7 ~2.9 kg m " 22 [ 5 1 S5 13 46 + (9 A LR
PR AU 1.55 £0.16 kg m™*, J&: 4 45 F 3 ik
WRERY 52.27% 2008 AFfik %5 B fe K L2 T i K
T RN & KA £, 43 i3k 3.47 £0.78 F1 3.24 +
0.92 kg m * 2T HE B H KM EUE KR L BEHE
/I N 78 e o AR SN2 i w3 R = 8
s, AR EEN T 1.4 ~3.2 kgm ° 22
B, F AR A R B R £, 0. 97 £0.34 kg m 7 J&
SRS E N B BE Y 31, 71% , A] UL, T 40130 2 1Y
ALK % FE o3 AT AR BE AR — B, WA KR TR
1982 41 2008 445 HLARK %% B2 LU 48 8 o2 N 2R i 2
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TR XoF < B /31 4 BTk 22 S 0T 5 33

Z2 00T T XA AL 8 52 T A B9 SF 5L X, Fh
D s A A, e AR AR B v, A 0 Y K B A A
AR R T KAk A BB 5 T ¥ 7 7K Flf A AL LA
S A Z I A S0 Ak T W il JRUIR 2, 4% Utk
T A= 0 32 80 00 ) T 25 ) R I, 5 B8O WL 0 A
SR R R A PURR AR N O K
25T B, 38 R G, b ST LS A PR
Pagiit, 2008 AF 44 U i £ 9 RDORD P 4 A
69.96% , AW 5T R W, - HEwb AL 5 A HLAK B R R %

FT o TR [ I 2K A BIL R A A1 R
AIAT AT 30 AR AR T HE ERWUKAS & H KR LA
TR AR A HLRR B A BT R R AR T IR
BN, FLrP A WL BN R R 2 R i R+ Gk
0.59 kg m 1 7R 21 S AT HLBR 25 B R i Be 2>, oH
0.11 kg m ™", HAW I LI T BRI M/EM, H
H R P 5 e R R AT HIL A B R R £, 40 i)
EFFT 0.63 F10.57 kg m 7, M E KRS L89B
I /N AR T 0,13 kg m ™7
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Table 3 Table 3 Distribution of organic carbon density and carbon storage in farmland soils different in soil group in Fujian Province,China
1982 4F Year 1982 2008 4FE Year 2008 W Fe 48 Comparison
% FEABC WBL B fRR REASC R W fER WY il
Soil group Sample Area Density Storage Sample Area Density Storage Density Storage
number  (hm®) (kgm™*) (Tg)  number  (hm’) (kgm™?) (Tg) (kgm™>)  (Tg)
WEMEEE + Coastal solonchaks 9 4 148 1.55 0. 06 5 709 0.97 0.01 -0.59 -0.06
i + Fluvo-aquic soils 67 11 153 2.59 0.29 40 21 221 2.96 0.63 0.37 0.34
JRE1E Latosolic red soils 795 107 564 1.71 1.84 358 38 188 1. 60 0.61 -0.11 -1.23
#1 3% Red soils 441 90 023 2.83 2.55 279 80 676 3.19 2.57 0.35 0.02
H#HHE Yellow soils 31 10 678 2.47 0.26 30 4263 3.03 0.13 0.57 -0.13
JKFE + Paddy soils 22 522 1 070 037 2.93 31.32 11 804 1186 461 3.09 36. 62 0.16 5.30
4%+ Purplish soils 4 1 347 2.24 0.03 5 1 557 2.87 0. 04 0.63 0.01
ST Total 23 869 1 294 950 2.81 36.36 12521 1333076 3.05 40. 61 0.24 4.26
R4 FEEEATRIEMBTEFTIBREERREESF

Table 4 Distribution of organic carbon density and carbon storage in farmlands soils different in soil subgroup in Fujian Province, China

1982 4F Year 1982

2008 4F Year 2008 Wi % Comparison

3k ey WL WL @R WRL EE R @ ff it
Soil subgroup - Area Density Storage - Area Density Storage Density Storage
Samples , 5 Samples , 5 5
(hm*)  (kgm™")  (Tg) (hm*)  (kgm™) (Tg) (kgm™") (Tg)
{4k + Coastal solonchaks 9 4148 1.55 0. 06 5 709 0.97 0.01 -0.59 -0.06
AR413E Latosolic red soils 795 107 564 1.71 1.84 358 38 188 1. 60 0.61 -0.11 -1.23
T3 Red soils 441 90 023 2.83 2.55 279 80 676 3.19 2.57 0.35 0.02
#HE Yellow soils 31 10 678 2.47 0.26 30 4263 3.03 0.13 0.57 -0.13
jf(ﬁﬁi, . 67 11153 2.59 0.29 40 21 221 2.96 0. 63 0.37 0.34
Grey fluvo-aquic soils
ST ke -
UK . 193 14 751 2.68 0.40 117 10 209 3.04 0.31 0.35 -0.09
Bleached paddy soils
2 KRS
HAKRE L . 2 937 123 346 3.34 4.12 1132 109 424 3.47 3.80 0.13 -0.32
Gleyed paddy soils
“9 L\‘7( 7d
{%H kAL . 9 556 436 202 2.89 12. 61 5979 538 363 3.17 17.09 0.29 4.49
Percogenic paddy soils
A e Bl
,ﬁa e éj: . 4 1347 2.24 0.03 5 1557 2.87 0. 04 0. 63 0.01
Acid purplish soils
Vg 2 g
{@H./J(*Hj: R 1 824 11 766 1. 81 0.21 697 85 785 1. 47 1.26 -0.33 1.05
Submergenic paddy soils
KA
. BRI+ . 275 50 731 1. 80 0.91 110 11 866 1.52 0.18 -0.29 -0.73
Salinized paddy soils
W kAE
i J mt . 7 737 433 241 3.02 13.07 3769 430 814 3.24 13.98 0.23 0.91
Hydromorphic paddy soils
231 Total 23869 1294950 2.81 36.36 12521 1333076 3.05 40. 61 0.24 4.26
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AR T @K (£ 5) , 1982 £ A Pk % B2 &
F3.20 kg m B A FH IR A RLH AR
e F AR |, 43 535 3.37 £0.52.3.33 £0. 83 Al
3.26 £0.75 kg m i A £ KRB £ TR
FE R A0 B i 5 B2 K, 40 i A 1,85 £0.36,
1.80 £0.35.1.65 +0.29 . 1.64 +0.34 fl 1.55 +
0.16 kg m ™", HiAy + HEHF- 244 HLEK % 3L AN T
2.0~3.0 kg m >8], 2008 4 A HLHE B A B0
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Table 5 Distribution of organic carbon density and carbon storage in farmland soils different in soil genus in Fujian Province,China

1982 4 Year 1982

2008 4 Year 2008 W 48 Comparison

L& R L i A g i e R A8 i e i e I fifi e
Soil genus Sample Area Density Storage Sample Area Density Storage Density Storage
number (hm?*) (kgm™?) (Tg) number (hm*) (kgm™?) (Tg) (kgm™?) (Tg)
(SRC/Al]
193 14 751 2.68 0. 40 117 10 209 3.04 0.31 0.35 -0.09
Whitish mud field
kg
871 52 106 2.41 1.26 590 58 026 2.72 1.58 0.31 0.32
Fluvo-aquic sandy field
A+
741 74 834 1.65 1.23 331 34 968 1.58 0.55 -0.06 -0.68
Latosolicsandy soil
i
54 32 730 1.85 0. 60 27 3221 1.74 0. 06 -0.11 -0.55
Latosolic soil
e
275 50 731 1. 80 0.91 110 11 866 1.52 0.18 -0.29 -0.73
Salt field
B KBS £
61 9 646 2.56 0.25 29 17 404 2.98 0.52 0.42 0.27
Cultivated grey sandy soil
BrEab e L
6 1 508 2.78 0.04 11 3817 2.86 0.11 0.08 0.07
Cultivated sandy mud soil
EARIE ]
1682 7903 1. 64 0.13 643 79 026 1.42 1.13 -0.22 1.00
Red sandy mud field
EARILY /e
34 17 043 2.34 0. 40 33 18 957 2.89 0.55 0.55 0.15
Red sandy mud soil
FAR/ At
407 72 980 2.95 2.15 246 61 719 3.28 2.02 0.33 -0.13

Red mud soil




4 1 T B AR A AN [F A b R b b R S AR B IR/ I T R 22 S BT 35
gLk
1982 4E Year 1982 2008 4FE Year 2008 i 4 Comparison
+Im FE REL [T R fifi it = A R fifi it R fitt i
Soil genus Sample Area Density Storage Sample Area Density Storage Density Storage
number (hm?*) (kgm™?) (Tg) number (hm?*) (kgm™?) (Tg) (kgm™?) (Tg)
At
142 3 863 2. 14 0. 08 54 6 758 2.04 0. 14 -0.10 0. 06
Lateritic field
H RS M
2122 92 447 2.28 2.11 1117 112 384 2.27 2.55 -0.01 0. 44
Yellow sandy mud field
wikih+
10 904 2.99 0.03 10 611 1.91 0.01 -1.08 -0.02
Yellow sandy mud soil
HE Y H
7174 324 865 3.06 9.93 4759 413 496 3.43 14. 17 0.37 4.24
Yellowmud field
#R L
21 9 774 2.42 0.24 20 3 652 3.22 0.12 0. 80 -0.12
Yellow mud soil
K e
6 746 331 399 3.23 10.70 3 062 352 856 3.35 11. 81 0.12 1. 11
Greymud field
JRESJé
18 27 670 1.99 0.55 10 871 1.82 0.02 -0.16 -0.53
Grey sandy mud field
% H
2116 91 114 3.33 3.03 806 76 831 3.45 2.65 0.12 -0.38
Cold rottenfield
H U H
821 32232 3.37 1.08 326 32 593 3.51 1. 15 0.15 0. 06
Green mud field
L
9 4148 1.55 0. 06 5 709 0.97 0.01 -0.59 -0.06
Salt sandy field
b5 m
149 6 923 2.86 0.20 55 8 161 2. 80 0.23 -0.05 0.03
Sandy mud field
Ak Je H
3 197 3.26 0.01 2 253 4.51 0. 01 1.25 0.01
Calcic mud field
e M
99 21 868 2.55 0.56 105 18 808 2.98 0.56 0.42 0.00
Black mud field
i
4 1 347 2.24 0.03 5 1 557 2.87 0.04 0. 63 0.01
Liver soil
e H
111 11 967 3.07 0.37 48 4322 3.27 0.14 0.20 -0.23
Purplish mud field
JE it Total 23 869 1294 950 2.81 36.36 12521 1333076 3.05 40. 61 0.24 4.26
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Table 1 Distribution of organic carbon density and carbon storage in farmland soils different in landuse pattern in Fujian Province, China

1982 4F Year 1982

2008 4F Year 2008 ] 4 Comparison

IR LN [N W i e B R B [N g i e s fifi
Land use type Sample Area Density Storage Sample Area Density Storage Density Storage
number (hm?) (kgm~?) (Tg) number (hm?) (kgm~?) (Tg) (kg m™?) (Tg)
KM
1017 68 133 1.76 1.20 598 18 105 1.68 0.30 -0.08 -0.89
Vegetable plots
WK H
) 14 634 864 717 2.97 25.65 8 991 844 685 3.24 27.33 0.27 1.68
Irrigated paddy fields
i
1224 102 628 2.31 2.37 668 207 331 2.54 5.26 0.22 2.89
Dryland
7K Be M
1214 122 285 1.54 1.88 489 33 969 1.18 0.40 -0.36 -1.48
Irrigated land
BRM
5780 137 187 3.33 4.57 1775 228 986 3.19 7.31 -0.14 2.74
Rain fed paddy fields
BTt Total 23 869 1294 950 2.81 36. 36 12521 1333076 3.05 40.61 0.24 4.26

A 79 100 At TR RR KR A0 AR RO BE b 4 O 1k
TS A0 AR a8 B Rk At i R B 3 30 4Pk
S0 AT ML it 38 A 22 1) 2 R R ER R L 4 )
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STUDY ON THE DIFFERENCE OF CONTRIBUTIONS MADE BY VARIOUS
CROPLAND SOIL AND LAND USE TYPES TO CARBON
SOURCE/SINK IN FUJIAN PROVINCE, CHINA

Long Jun Zhang Liming Mao Yanling Xing Shihe’
( College of Resource and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract No matter whether a farmland ecosystem acts as source or sink of global greenhouse gases, it has an im-
portant impact on annual variation of the concentration of carbon dioxide in the atmosphere. In this study, four counties,
namely Minhou, Pucheng, Tongan and Yongding, located in different geographical locations in Fujian Province, subtropi-
cal China, were selected as typical study zones. Based on the data of field measurements at 23 869 sampling site in 1982
and 12 521 sampling sites in 2008, scattered in these four counties, a 1:50 000 database of soil type-land use pattern was
established , analysis was carried out of changes in organic carbon density in the farmlands of Fujian in the past 30 years as
affected by group, sub-group, genus and land use of the soils, and estimation was done of the soil organic carbon storages
in the farmlands of the province in these two historical periods, using the scaling up method. Results show that the farm-
lands in Fujian as a whole acted as a weak carbon sink in the past 30 years, with carbon density and carbon storage in-
creased by C 0.24 kg m * and 4. 26 Tg, respectively. Contribution of the farmland ecosystems to the “carbon sink/
source” varied sharply with soil type and landuse pattern. When speaking of soil types, purplish soil, acid purplish soil
and calcic mud field contributed the greatest to the “carbon sink” in soil group, soil subgroup and soil genu, respectively,
with organic carbon density increased by C 0.63, 0.63 and 1.25 kg m *, respectively; while coastal solonchaks, coastal
solonchaks and yellow sandy soil were the major contributors to the “carbon source” in soil group, soil subgroup and soil
genu, respectively, with organic carbon density decreased by C 0.59, 0.59 and 1.08 kg m *, respectively. In terms of
land use, irrigated paddy fields were the major carbon sink in the province with organic carbon density increased by C 0.
27 kg m *; while irrigated uplands the main carbon source with organic carbon density decreased by C 0.36 kg m ~*. The
findings suggest that in formulating policies for management of soil organic carbon in farmlands of Fujian in the years to
come, priority should be given to effective management measures for the types of soils and the patterns of land use that are
large in area and cause organic carbon density to decrease.

Key words Fujian Province; Soil type; Land use; Carbon density; Carbon storage
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