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Ui E] [H®)Y B4 YRGS B (Pinus massoniana) M2 AR (Cunninghamia lanceolata) N T W4
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Study on carbon storage of Pinus massoniana ,
Cunninghamia lanceolata plantations at Shatang,Guangxi Province

TAO Yu-hua'*,FENG Jin-chao',CAO Shu-ge*,GUO Qi*,XIANG Da-yong”
(1 College of Life and Environmental Science sMinzu University of China ,Beijing 100081,China;

2 Guangxi Eco-Engineering Vocational and Technical College s Liuzhou,Guangxi 545004 ,China)

Abstract: [Objective] The carbon storage of Pinus massoniana and Cunninghamia lanceolata planta-
tion in Guangxi Shatang Forest Farm were estimated, which can offer a basic reference for evaluating forest
carbon sequestration and forest sustainable management. [ Method) Based on aboveground, soil sample
plots,and biomass regression equation,the biomass,carbon content,storage in middle-aged and mature for-
ests of P.massoniana and C. lanceolata plantation ecosystems were quantified. [Result] The results show
that the carbon content (percent of dry weight) of the understory layer in all plantations at middle-aged
and mature age ranged from 40. 06% — 45. 23%, while the content in the litter ranged from 40. 79% —
46.06% ,the carbon content of soil from 0—60 c¢m depth ranged from 0. 34% —1. 26%. The total carbon
storage of P.massoniana,C. lanceolata plantations was 168. 36 and 128. 08 t/hm’ respectively,the carbon
storage of tree layer of P.massoniana,C. lanceolata plantations accounted for 63. 15% and 42. 79% of the
entire stored carbon within each of the respective ecosystems; The carbon stored in the soil of P. massoni-

ana ,C. lanceolata plantations within the 0—60 cm depth was 54. 96 and 67. 33 t/hm” respectively,account-
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ing for 32.64% and 52. 57 % of the entire carbon stored within each of the respective ecosystems; The car-

bon storage percentage of understory and litter ranged from 1. 02% —3. 63%. [Conclusion) For the total

carbon storage,mature P. massoniana plantation ecosystem was significantly higher than its middle-aged

forest, while middle-aged C. lanceolata plantation ecosystem was slightly higher than its mature forest. The

carbon stored in the tree layer and soil combined accounted for the majority of the carbon stored within

these plantation systems,whereas the carbon stored in the understory and litter contributed the less to the

total carbon stock.

Key words: Pinus massoniana ; Cunninghamia lanceolata ;carbon content;carbon storage;plantation
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Table 1 Descriptions of selected sites of P. massoniana and C. lanceolata plantation in Shatang, Guangxi

T KE BB FE/(Bk « hm 2) B i /m 4%/ cm
Species Growing stage Density Height DBH
EEN RN H1 i AR Middle-aged forest 1233 12.7 16.3

P. massoniana JE K Mature forest 628 24.3 26.0
F1#4 Ak Middle-aged forest 1422 15. 8 16. 1

AR C. lanceolat
i anceotata Ak Mature forest 1139 17.2 15.9
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Table 2 Biomass equation of P. massoniana and C. lanceolata plantation in Shatang,Guangxi

i Fi mUEpy s LEPEX Sk A
Species Formulars Related coefficient Sources
W4 =0.037(D*H)"- 8808 r=0.997 2
Wi =0.003 8(D? )093 4 r=0.982 2
BA W =0. 018 6(D? H)O- 7089 r=0.958 4 s
C. lanceolata W i s/ = 0. 227 [13]

W/ =0. 12
Wi/ = 0. 08

W+ =0.022 2(D? H) 929 r=0.995 4
Wy =0.001 3(D?H)!- 2810 r=0.995 1
o Wi =0.002 5(D? H)"- 8943 r=0.986 6 [13]
P. massoniana Wi sm /= 0. 04

W et/ = 0. 05
W pom /g =0. 165
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Table 3 Soil carbon content and bulk densities of P. massoniana and C. lanceolata plantation in Shatang,Guangxi

3.1 DEMMEARAINIE KTHEERWMEY
B & E
.11 E3EAmE AERIWI.DEMAZAAN
TAHA 0~20 em £ )2 £ HE & R AE 0. 66% ~
1.26%,20~40 cm 4 2 4 58 & WK AE 0. 440 ~
0.75%,40~60 cm + 2 T HE SR B 0. 34% ~
0. 58 %6 » £ PR - 1 5 ik 6 Y Bl 2 TR B3 1) 1 i
0 K2 AR A5 T2 R A RS TS R (h

" +HEE R/ % +HEAEE/ (g em™?)
*XJﬂl &ﬁﬁj'\& Soil carbon content Soil bulk density
Species Growing stage
0~20 cm 20~40 cm  40~60 cm 0~20 cm 20~40 cm  40~60 cm
o HiE AR Middle-aged forest 1.26 a 0.65 a 0.49 a 1.32 1. 44 1. 46
P. massoniana JN K Mature forest 0.66 b 0.44 a 0.34 a 1.51 1.53 1.51
A Frid Ak Middle-aged forest 1.04 a 0.75 a 0.58 a 1.48 1.54 1.55
C. lanceolata B Mature forest 1.04 a 0.75 a 0.56 a 1.41 1.47 1.45

T« [ — 4R R 810 Bl S5 AR A RNE PR RN 2 57 B35 (P<<0..05) . K 4.5 .

Note: To the same species,values in same column with different letters mean significant difference (P<C0. 05). Table below is the same.
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Table 4 Carbon content of understory and litter of P. massoniana and C. lanceolata plantation in Shatang,Guangxi %

g A RE N AR AR B 2 R i V& W) 5 e
Species Growing stage Understory carbon content Litter carbon content
o Frih Ak Middle-aged forest 42.43 a 42.91 a

P. massoniana JE AR Mature forest 42.54 a 44.69 a

A F1E Ak Middle-aged forest 40.06 a 46.06 a

C. lanceolata JEEAK Mature forest 45.23 b 40.79 b
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SRR AR N TARE S R Gt it & 32 2 th Ir
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Table 5 Carbon storage distribution and percentage of P. massoniana and C. lanceolata plantation in Shatang, Guangxi
Fe AKJZ Tree layer M F#i#% Understory 7% Y Litter 4 1 Soil BRAE AL/
- EEWE R/ TR/ T/ T/ (te hm )
Species Growing (tehm 2) WHI/% (tehm ?) WH/% (tehm 2 H/%  (t«hm 2 HH/% Total
stage Carbon Ratio Carbon Ratio Carbon Ratio Carbon Ratio carbon
storage storage storage storage storage
Pk
Middle-aged 53.85 a 43. 00 1.01 a 0. 81 4.16 a 3.32 66.21 a 52. 87 125.23 a
p E'EM} forest
massonitana -
A 158.80 b 75.09 3.30 b 1. 56 5.69 a 2.69 43.71 b 20. 67 211.49 b
Mature forest
Pk
> Middle-aged 58.38 a 43.13 0.20 a 0.15 4.61 a 3.41 72.19 a 53.33 135.37 a
c 14%7'([ , forest
o tanceotata T
AR 51.22 a 42. 41 2.40 b 1.99 4.69 a 3.88 62.46 a 51.71 120.78 a
Mature forest
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BT R EGRR (P <C0. 05) . 4 B 5 H R CBR i
52. 87 Y0 F 20. 67 Vo 5 AZ A rv it M T b - 198 ik i
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e RN SR i K (VA
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Table 6 Soil carbon storage and percentage of P. massoniana and C. lanceolata plantation in Shatang,Guangxi

— - 0~20 cm 20~40 cm 40~60 cm 0~60 cm
B REUR R CATy CAy R/
g Growing Y SN2 18 Y% Y
Species (t+ hm %) . (t+ hm™ %) . (t+ hm %) . (t+ hm™ %)
stage . Ratio . Ratio . Ratio .
Carbon storage Carbon storage Carbon storage Carbon storage
rhi bk
. Middle-aged 33.40 Aa 50. 45 18.52 Ab 27.97 14. 29 Abc 21.58 66.21 A
p EH;EI‘M‘ forest
massoniana
. -
TR 20.00 Aa 45.76 13.36 Ab 30.57 10. 35 Abc 23.68 43.71 B
Mature forest
R b
Middle-aged 30.91 Aa 42.82 23.22 Aab 32.17 18. 06 Abc 25.02 72.19 A
C *27'([ forest
" lanceolata
: e
TR 29.27 Aa 46. 86 21.99 Aab 35.21 11.20 Abc 17.93 62.46 A

Mature forest

TE &[] — 4 ) 8 B3040 5 AR S TR) K 5 28 3R MR 43 ) 22 5 i 3 (P<C0. 05) , [l — 4 Bl [ 47 3038 J5 b AR 6l /5 28 R OR + 2 ) 22 5 0 3

(P<<0.05),

Note: To the same species, values in same column with different letters mean significant difference( P<Z0. 05) ,and values in same peer with

different letters mean significant difference( P<Z0. 05).
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