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The research of carbon storage and distribution feature of the Myfilaria laosensis

plantation in south sub-tropical area
LIU En, LIU Shirong "

Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Laboratory of Forest Ecology and Environment of State Forestry

Administration, Beijing 100091, China

Abstract; Measurements of carbon stock and carbon distribution of Mytilaria laosensis plantation are useful for assessing its
carbon sink capacity and developing appropriate multi-purpose forest management model in subtropical area. In this paper,
the concentration, storage and allocation of carbon for the Mytilaria laosensis plantation were investigated through biomass
harvesting. Two dominant,three intermediate and two suppressed trees were destructively sampled. Stems were cut at the
soil surface. Total tree height( from ground to the terminal bud, H) ,length of live crown, diameter at breast height( DBH) ,
diameter at the base of live crown were measured and recorded immediately. The live crown was marked as three sections
(top, middle and bottom) , and all new leaves, old leaves, new branches, old branches from each canopy position were cut
and weighted separately. Stem were cut into 2 m sections and weighted. At the end of each stem section, a Scm thick disk
was cut, weighted and taken into lab for moisture content determination. The root system were divided into stump, coarse
root and fine root( <5mm in diameter) and weighted at the field. From each component approximately 500—1000g of fresh
mass were randomly sampled and placed in a labeled bag for moisture content determination. Three standard plots were
sampled in the 20-year-old Mytilaria laosensis plantation and three 1 mx1 m subplots were sampled along the diagonal. The
litter layer was divided into fresh layer and humus layer. The fresh mass of the litter layer in the three Imx1m subplots were

determined, and about 500—1000g were taken into lab for moisture and carbon content determination. Three soil sampling
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profiles were set in each standard plot. The soil profile were divided into six layers; 0—10c¢m,10—20c¢m,20—40¢m ,40—
60cm ,60—80cm and 80—100cm. Soil bulk density were measured and the soil samples(500—1000g) in each soil profile
were sampled and mixed into one sample for soil moisture and carbon concentration determination for each plot. The results
showed that carbon concentration in different organs of Mytilaria laosensis ranged from 51.73% to 55.75% , which in the
order as follows: new foliage >new branch >old foliage >stem > older branch >stump > coarse root >fine root. The carbon
concentration of the fresh litter layer was higher compared to the decomposing litter layer. Carbon concentration in the 0—
100cm soil decreased with the increasing of soil depth from 4.10% to 0.62% . The total carbon storage in the 20-year-old
Mytilaria laosensis plantation was 331.61 t/hm’. The carbon stocks of tree, litter, and soil layer were 154.07, 2.74, and
174.80 t/hm’, respectively. The annual net carbon storage of the Mytilaria laosensis plantation was 14.77 t/hm’, which
equals to a mitigation of 54. 16t CO,, where the tree, litter, and soil layer accounted for 60.73% , 6.16% , and 33.11% ,

respectively.

Key Words: Mytilaria laosensis plantation; carbon content; carbon storage; carbon distribution
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Table 2 Carbon content in different components of different stand ages of Mytilaria laosensis %

14y iy Stand age/a Byt
Components 10 20 27 Mean
B New leaf 52.11+0.71 56.80+1.41 58.35+1.34 55.75+2.97a
£t 01d leaf 51.90+0.72 56.38+1.53 58.56+0. 42 55.61+3.02a
B New branch 54.5+0.29 57.38+1.35 55.07+1. 14 55.65+1.61a
A% 0ld branch 53.63+0.54 53.77+0. 83 54.58+0.26 53.99+0.70b
BT Stem 54.93+0.75 54.95+0. 85 53.16+1.34 54.35+1.28b
HRAE Stump 53.9+0.69 54.3+0.01 53.38+0. 61 53.86+0. 54b
HIHR Coarse root 54.33+0. 14 53.83+1.64 53.26+0.97 53.81+1.12b
AR Fine root 51.21+0.73 51.47+0.46 52.54£0.78 51.73+0. 86¢
I Mean 53.311.42b 54.85+2.12a 54.86+2.39 54.35+2.13
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HEJZ A AF 1 e [ B 50 B 4 8,97, 0.91 1 4. 89 tv/hm®, 73 W] (5 #& A~ A\ T AKER % AY 60. 73% ,6. 16% Fil
33. 11% ,Fr4 CO, 5051 32.89 1.3.34 t 1 17.93 (£ 4) .,
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Fig.1 Carbon storage in tree layer of Mytilaria laosensis plantation
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x3 REHAIWEZEYRTERNE

Table 3 Carbon storage in litter layers and soil layers of Mytilaria laosensis plantation

J2UC Layers W A/ ( g/c@) TR L/ % BRI &/ (1/hm?)
Components Bulk density Carbon content Carbon storage
ik )= by 56.02+1.59 1.15+0.37(0.35%)
Litter layer I )2 49.87+1.46 1.59+0.31(0.48% )
/N Sum 2.74+0.32(0.83% )
+HER/em 0—10 1.0120.06b 4.1020.20a 68.26+5.37(20.59% )a
Soil layer 10—20 1.40+0. 10a 1.94+0.47b
20—40 1.4120.06a 1.39+0. 52bc 38.99+13.10(11.76% )b
40—60 1.40+0. 12a 1.05+0.25¢d 29.15+5.48(8.79% ) be
60—80 1.42+0.02a 0.75+0.08d 21.2421.81(6.41% )c
80—100 1.38+0.03a 0.62+0.06d 17.25+1.83(5.20% ) c
/Nt Sum 174.80+20.04(52.71% )
J3t Total 177.54(53.54% )

I E AR R 0 =3 58655 PUEUEY f7 BBRIE B s a—d . R LR E BRI R it ik 25 55 o 25k 441

F4 REHAIRESEHRS

Table 4 Annual carbon fixation of Mytilaria laosensis plantation

4y AERIAEE ST/ (Vhm?) AEEA BB/ (1/hm? ) Prd COytt/t
Components Annual net productivity Annual net carbon storage Equivalent CO,
FEARJZE Tree layer 16.44+0. 44 8.97+0.14(60.73% ) 32.89=+0.51
JHTEY)Z Litter layer 1.65+0.17 0.91+0.1(6.16% ) 3.34+0.38
F3EZE  Soil layer 4.89+1.37(33.11%) 17.93+4.51
A3t Sum 14.77 54.16

P bR 2 0 =35 55 WAL E 48

4 Z5itie
4.1 BRIKSE

DAFE & TR Al ik B AO I 9T 32 B4 v A AR S 4 40, TR Ok A W e i e e A 7 1 4 K 22 B0 A3 R A o
WA, A5 10,20 27 AFAEKRZHR TV 450 B0 54.35% , 5 T [E bRl B E (50% ) ,32 ARG
Tt (44. 4% —49.45% )" AEART[F] A B W HGHE (1 2 R AA AR (58. 6% ) 7 e T Hof Ak Wy 41 8L vk 1 A F 5
Gt &M HTBCRIANAR ) AR S AR /D AR 5% rh 45 4 B B vk B DA AR e (IR (51. 73% ), 4AF A=t (R i)
BV B F 155 (55. 75% ), 1%MF9E 5 Zhang, Bert''™"™) 25 (ORI FE 25 SIS0, 117 5 LAFE B SCRR BT FH I (R 1R B 45% F
R 2E R0 AT RESE TS [ R A s A% R B 5 B85 A AR A T s A

RAY R IZ (R TATE W BR HE TEE (56. 02% ) 185 T2HA0 102 (49. 87% ) , IR A U 9% W 19 43 A il RS2 1 2k W P
NG 2R A WL AR N T BT B R BT DA S 2 LR i B TR 2 O, IRl K
HE N TR 95 0 25 1 vk BE (52, 94% ) 185 T ik L X BT B A2 AR B (41, 75% ) B RITRZ K I R AR TR A BRI
(48.3% ) "> JIE YR X mive B | 2 B ph T PR b R ] A R A e B A R O 2 S T

KN TR - S m v i BE VR BE I M FAEAIG, R )2 (0—20 em) I BRMRE (3. 02% ) & & T T &8
+ )2, FIE ST 13 4EAE AR (2.11% ) PR A | B BRI (2. 7% ) 1) 0—20 em 20K
AR 22 + 1A ) 2 B A0 AR RN V5 20 o0 s i), T DL 3R)2% M F RS i AN R AR ol oxof - 49 B A P
S 2 0B R RO S HE R 2 S AE RE U0 T X ) AR S B AR RIS AR
4.2 BRI FIAR G [ il it

20 AEADKEHEN T AT AR  VE D)2 A 20 543 o0 154,07 2,74 F1174. 8 v/hm* , TR K )2
12 (0—100 em) BRIV &5 AR A9 — 2 2247, 1A Z5 95 Dixon 452 X ST b X 2R K A F 5% 45 SR —
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., FRARZEHRA S K, BT Z I 1) 65. 47% ; +3E)2 £ 2+ (0—20 cm) BRI E %
K, A BHERRE (0—100 em) 1 39.05% , 20 F-AEKRZHEN TARTARJZ B 1t 5 T3 [ 66 &5 ¢ i) it Ak
(100.73 v/hm?®) 2 K T-HH 2 /AR RGBT & (163—258 v/hm?) " 1 K & HE A Tk 3R I (0—100
em ) B 5 TGS BRAR B9 130—160 v/hm® > | [R5 FVLPE K5 1L BATARAY 146 v/hm® ) AR AR AR
T RTRI45 Rl X - S i A AR K 28 5, 3R B 9% S B A 25 R BRI ER I 5 B ME s, A VF 2 AL B
WA AE T EAHE L DX PR T R A K IAR | ST 2 L v 4 s X R G B, BT L OGBS el X AR AR - g ik
FERBF ST — R A

B LR N MY RSB T, 355 5 ARl Rk 4 Xt O 3 ol | AR W B R s 2, T AAR SCR SRR T A
KR AHEA TS, B AR SCRF T A 28 RIRAE 2 JRYE 2K R 2. 74 v/hm® 78 LR AT i X AR bR
PATE DRI TS ATE 2 9 (2. 6—3. 8 v/hm® ) " VR R I e A A0 32 B ¢R T R B i XK R A
AT PRVE DR oy RO I L

Ak 20 AR K HE N TARTR AR ZAE R B H 8. 97 v/hm? , 5 TP IHF 35 4F 4 75 X H SR RA K (7. 75
t-hm™a™") PRI A L X AZ AR (4. 67 t-hm™a™ ) P HHEAR I [ B R 4. 89y hm® , 8 T VTP K B
WA BATAR(0. 79 t-hm™a™" )™ ZRARAY [EIRRBE F7 B R FRAK A7 s TR] 4R SR CO, A RE T BBk [ 52 7
BMAB RGP RGeS, EERI s EAE N S I B RERE T b R Bl e [ R LR T4 Y
SRy AR ) BE 70 0 A TR 2 e w1 92 1 52 v = S0k 7y i AR ) AT 52 i 1) 4 98 1) [ e i 2%, 3
T AN A DX N [RIARARCS AL E A e ) 25 I EZL R . i TR EHEE M 7 £ 3R kB iz X
4 A SR LGS N, T2 DX L 2T WSR2 6 RR S R AR AR AR R 5 40, BT AAE KRG
ARSI 52 45 T 454 B 1 Bl B v Bl A e 2, R MOK S HE N TR LA 4 s 1 TR B 0, 2 AR o
B4 R B T PR ol

BTG EE M 0 DS A T 5200, DA MRS 38 | DR AE I DL B AR A KA DL B #0023 B
(920 KA B R A P ZE TR R Y B M XA K B R T, T M X S CDML
ARFEE ARG P 50 5 R X3, Bt B YAl A 2 | 7 S BT & 35 B R B ol 4 K T AR, — 5 T T A3 AS:
ATRAIAR WS, TR REAS ARAS B K AIBRIC R %5 , FUIE SEE TR R TARE 2 AP
Bigh . b EMOLRRA T BB MOl ST O SE T IE AT, B2 R A AT T 3R ARG RMIFAL £ 57 A
A R BN, T e A S g i A rh 25 3 5 Bl s vh MR B AR AR S A B 5 IR S i R A
LEXTAME TAE 2745 By, Rt 350t
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