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Estimation of Soil Carbon Sequestration Potential of Orchard in
Subtropical China: A Case of Yongchun Xian

WANG Yi-xiang, TIAN Na, WANG Cheng-ji, WENG Bo-qi , HUANG Yi-bin

(Institute of Agricultural Ecology, Fujian Academy of Agricultural Sciences, Fujian Key Laboratory of Agro-ecological Processes in Red Soil Hilly

Region, Fuzhou 350013, China)

Abstract: In order to understand the soil carbon sequestration potential in subtropical orchards, the changes in
soil carbon storage in Yongchun Xian, Fujian, China were studied, and soil carbon sequestration potential was
estimated under existing management condition. The results showed that soil organic carbon content in orchard
of Yongchun generally rose from 1982 to 2010. The annual variation in soil organic carbon was in the order of
south subtropical zone > transition zone > middle subtropical zone. Based on the correlation analysis between
average relative annual increment and the initial value of soil organic carbon, the orchard soil organic carbon
storage capacities of Yongchun Xian was estimated from 13.74 g kg to 21.05 g kg™'. Under the conditions of land
management and climate in 2010, the soil carbon sequestration potential in Yongchun orchards would be 64108.77 t.
These could contribute to evaluation the potential of soil carbon sequestration in orchards of China.

Key words: Subtropical; Yongchun Xian; Orchard; Soil; Carbon sequestration potential
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Fig. 1 Maps of Yongchun Xian, Fujian Province, China. 1: Yidu; 2: Hengkou; 3: Xiayang; 4: Kengzikou; 5: Guiyang; 6: Jindou; 7: Yudou; 8:

Chengxiang; 9: Sukeng; 10: Penghu; 11: Dapu; 12: Xianjia; 13: Hushan; 14: Shigu; 15: Wufeng; 16: Wulijie; 17: Jiefu; 18: Taocheng; 19: Dongping;

20: Huyang; 21: Dongguan; 22: Waishan.
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Fig. 2 Spatial distribution of sample soil profiles in 1982 and 2010
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% 11982 i1 2010 4F +3ERYA MLk % &

Table 1 Soil organic carbon contents in different years

Ey /M RKAE e FHfH b2z 5 R E (%)
Year Min (g kg ) Max (gkg ™) Range (g kg™) Mean (g kg ") Standard deviation Coefficient of variation
1982 6.17 18.85 12.68 10.29 3.29 31.97
2010 11.99 33.58 21.59 19.36 3.22 16.63
20 | 40
. 15 F ré/“\ 30 — L
5 —
5 /! 1]
/ -
i 10 7 20 |
)
S \
5k 10
L
0 " 2 R
7.50 10.00 12.50 15.00 17.50  20.00 10.00 15.00 20.00 25.00 30.00 35.00
+HEA P & & Soil orgamic carbon content (g kg™) AP E & Soil orgamic carbon content (g kg™)
Pl 3 1982 il 2010 4L [e] - SEAT HLAK 5 HE A S A
Fig. 3 Frequency distribution of SOC content in 1982 and 2010
2 2 R[a) - HEZEAIR 0~20 em +HHEA MUK S (g kg )
Table 2 SOC (g kg ') in different soil types at depth of 0-20 cm
Bl AEA) Year EHIIS I (%)
Soil type 1982 2010 Annual mean variation
213§ Red soil 10.45+2.13 19.55£2.74 325
k21321 4 Lateritic red soil 9.33+1.30 18.10+1.20 31.3
2464 Purplish soil 9.22+0.24 16.51£0.18 26.1
JKFE £ Paddy soil 9.98+2.37 18.98+2.73 32.1

31.97%. AHLL 1982 4F, 2010 4F 4 + 34 MLk &
AR K . WA R AR R (GR 2), DAL 4E
(197594 HLRK & 48, M 19.55 g kg, HAKJ& K
Fof A i 2T SR PR LT g USR8 - (R, AR AR
TR , 2L 0 HLAR & s ABOK, o 32.5%, 43 b
IKFE - LG R A = 1.25% . 3.84%
F124.52%.
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23 TEFNBMEZEENTH

M 4 A%, 2010 45 bl 4 58 AR 2% B L
SIS, 9 42.00 t hm >, i 1982 4E LA (0 + R
9 22.64 t hm™, MA[A] - HESSHY -+ HEA7 HLRR 25 i
(AR ARG |, fit 21 38V 21 38 () A8 MLAR 25 15 e
=, N 9.11%, EE L MRAL, S 7.04%, 2010 4F
SR 3 LA 5 HE 1982 4F 5 88.18%.

3 I 3 IR B 3 LR i (g ke ) AEME
Table 3 Changes in SOC (g kg ') of different geographical regions

24 RE T EMNEHE S

AR TR] SR A HUBRAE Y AR I8 5 1 e
WLBBRAT G & FE B4 T RN 234, ARAR IR 7 FR(GR 5).
M HUBRAER AR IR A 0 B, B R 384 HLBK A4 10 A
. MR 6 F i, LLLEN A VUL A& i &, 8
21.05 g kg ', HJEk FE + , &0 A, 200l EE
2138 i 21 PR LT ARG 41K 34.73% . 29.50%

[X 45§, 445y Year SRS (%)
Geographical region 1982 2010 Annual mean variation
FRAE BB X Middle subtropical climate zone 11.255£1.670 20.166+3.179 2.907+1.141
JL YT Transition zone 11.260+1.670 20.165+3.183 3.132£1.262
RS [X. South subtropical climate zone 9.654+1.614 18.885+2.247 3.572+1.239
7 4 R L3RR 0~20 om B3 HLBRE (1 hm )24k
Table 4 Changes in soil organic density (t hm ?) in different soil types at depth of 0—20 cm
EE 23 4 Year AR (%)
Soil type 1982 2010 Annual mean variation
£} Red soil 22.05+4.86 42.00+5.34 7.21
T LI E L1 Lateritic red soil 18.12+1.35 39.38+2.72 9.11
246+ Purplish soil 22.64+5.62 37.54+9.43 7.04
7K F& 1 Paddy soil 21.87+4.56 41.07+4.53 7.08
-4 Mean 22.17+3.40 41.7245.37 7.33
5 AHURAFIALNRE () S0 4a S i o R IlE 7 7
Table 5 Regression equation between annual average increment (y) and initial content (x) of soil organic carbon
M Type Ul-4 )7 Equation R
214 Red soil y =—4.562In(x)+13.900 0.535"
213213 Lateritic red soil y =-4.265In(x)+13.498 0.531"
46+ Purplish soil y ==7.087In(x)+18.568 0.884"
JKAG £ Paddy soil y =—4.540In(x)+13.776 0.586"

32 6 kAT EL AR - SR R 7 (4T 0~20 cm)

Table 6 Soil carbon sequestration potentials at depth of 0—20 cm in Yongchun orchards

-y TR fu i Saturation  [Efikfi# & Carbon 451 71 Carbon ST J) Total carbon
Soil type Area (hm?) content (g kg ) storage (t hm °) sequestration (t hm ) sequestration potential (t)
213 Red soil 11519 21.05 42.00 3.37 38842.07
TG LTHEVELTHE Lateritic red soil 524 19.49 39.38 3.22 1689.38
46+ Purplish soil 4 13.74 37.54 —6.31 -25.22
7K F& 1 Paddy soil 5802 20.78 41.07 4.07 23602.54
7K # Yongchun 17849 / 41.26 3.59 64108.77
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