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Abstract: In order to clarify the change law of carbon storage and the distribution pattern of carbon pool
of Vernicia montana Lour. plantation in Fujian Province, the carbon content, carbon storage and its
proportion in arbor layer ( containing trunk, branch, leaf and root) , shrub layer, herb layer, litter layer
and 0—100 cm soil layer of V. montana plantation with stand age of 2, 3, 5, 7 and 9 a in Nanping City
were analyzed by using space instead of time, and the total carbon storage and distribution pattern of each
stand were analyzed. The results show that the carbon content in root of stand with stand age of 2 a is the
highest (584.63 g« kg™'), that in leaf is slightly lower; the carbon content in trunk of stands with stand
age of 3, 5 and 9 a is the highest, which is 536.34, 406.44 and 636.95 g - kg™', respectively; the
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difference in carbon content in trunk, branch, leaf and root of stand with stand age of 7 a is small. In
addition, the carbon content in arbor of stands with stand age of 2, 3 and 9 a is the highest, which is
537.68, 467.77 and 529.35 g - kg™, respectively. The average carbon content in each soil layer is
11.30-21.42 g - kg™, and generally increases with the increase of stand age. The total carbon storage of
each stand is 105.60-214.60 t - hm™*, and generally increases with the increase of stand age. The carbon
storage of vegetation layer of each stand is 23.89-85.13 t - hm ™, accounting for 17.27%-39.67% of the
total carbon storage, in which, the carbon storage of arbor, shrub, herb and litter layers is 21.11-75.78,
0.96-2.46, 0.27-0.56 and 1.55-6.33 t - hm™, respectively, accounting for 14.60%-35.31%, 0.72%-
1.14% , 0.22%-0.26% and 1.46%~-2.95% of the total carbon storage, respectively. The carbon storage
of soil of each stand is 81.71-129.47 t - hm™, accounting for 60.34% —82.74% of the total carbon
storage. With the increase of stand age, except for stand with stand age of 2 a, the proportion of carbon
storage of soil in total carbon storage of stands with other stands decreases, while that of carbon storage of
vegetation layer in total carbon storage increases. In summary, the distribution proportion of carbon
storage of V. montana plantation from big to small is soil, arbor layer, litter layer, shrub layer, herb
layer, and the total carbon storage generally increases with the increase of stand age.

Key words: Vernicia moniana Lour. ; stand age; carbon content; carbon storage; distribution pattern

30 %

BREZ IO, T KA CO, EHFE T, 21 e
RAEFRMFTHEE LT+ 1.0 € ~3.7 ¢V, W5
I, B R 25 2R G Tk T A X 42 BR R A B 2 OC
TR E R ek RS RMES
FRGUBR [ A7 A% Ry 5 AR AR Y 8 kA AL DA
Sl T 10 4R R B A B T AR 22 ) B
FE RIS I K, ZRMIRE Bl Bk P2 T 5 2 B i 340y 4
HERREEIAIGE KT B N TMOR s Bk A S
B EBIRME 0 R N T MA IS RGO B A
T AT b FECR R OCHE, HRT, FNSCT AT
PRI R F AT 5% 35 B4R rh 26 3R AN bR Bk
MR N TTARAR 25 R G0 2 S o3 BE A Jmy i 0T 58 200 AH
Xt /b ) H 3 B S8 82 K ( Cunninghamia lanceolata
( Lamb.) Hook.][ls_m] L5 E M ( Pinus massoniana
Lamb. ) """ FIFR ( Eucalyptus robusta Smith) ''® I

T4 ( Vernicia montana Lour.) X 44 A JHi#i | 4%
WA, S T RKEEL ( Euphorbiaceae ) 1 J& ( Vernicia
Lour.) , A KiE M Ie A, BAT AR R PR TiH 228 A
PURMEIRAF R T TR T R T A A
Yy B REIER R, AN A Bl 3 1k 60% ~ 70% , 1]
TERA g A= 4y o 2 it e H Al Tl S50k, 78 Tlk (%
Fi S Re IR A U B AT Tz N A, HOAR B I 2
SFAR A R IEURE T I T A AR A 1T RS DB 48
K,z H 2B E RN ER, SRR
AR FFR I N AR BRI MR et
HRRAED ARERRAE Y R R RE A BARRAE 25 5
3 S 227 R e A P A O T R T R S

FEo TAFAREA A e [E 47 J7 T RAT B 2 A A
SRS, (E E i sl 2 X6 H TR P A A T
F, RO AR TARR N ARG A i e P A Bk
EAFEh S , N JC A HRA 7 77

R T W A A A T AR N bR fi ) A AR
R P2 23 BOKS SR, L s AR Ik ] i) 775X, 2 AR
AT A 2.3.5.7 F19 a B9 TARA A TAR N
WEFEXT G, XA RIS T A (RLFE + REA B
FIRIAR) GEARJZE (FAZ i vE 42 At 3 (445 0~
5.5~10,10~20.20~40 .40~ 60 .60~ 80 #1180~ 100 cm
) BB AR A ST G LA T TR, O
X8 M A S B i S o BCAR SR EA T T RO, AN
[l N AR S R BRI AZ I T M sh AR it
HLAb A

1 B 5 H Bt SL A B 58 07 ik

1.1 BB

AF 5% b TS E A 4 T 1 T A B DX AR A M
W I T R 3 1L R R, AR P A AR ol AR 48
116°23" ~ 118°38" Jt£h 25°10" ~27°43" , Hi g 25 5 Ny
Wi B, IR DAAE A o &, 3 a3 + 28
W, DX R A ZE KR T A, R A
2R, TR 18.1 C & AR 74% , 4F
YIREIK F1 742 mm, AF 25 H BRI EL 1 800 h, JC 75 )
280 d., AH Bl 2 Y T Ry W BAGHE SR I R, B A &
L N 1 M s N7 D S R



514

b, AF L ANTRIBRIE T AR A TORR AR B R Mg A 2 B BB O SR 11

1.2 WRFE

1.2.1 #dix & BT THEARKEE R, YR
TR F A RIELNIE (PR 2~3 a) AL (MR 9 a)
BB, PRI, SR RS ) AR 2 B e A O =X, ZE RS 2.3,
5.7 M9 a B TAERN TARGEM AR A, 4RSS T
AR N TARGEAR 0 3 M/ INBE SR | 26 BRI AR 2 P i

R1 TEKETERA TR

BN B R AL SRR R VR
FRAT BRE L, BRI TR R 20 mx20 m, XF 45
() T AE MR AR IR A TR ARG R, (57 FH S8 I 7 A3 (O 2
0.01 m) P E R =7, (i B2 R CORS B 0.01 em ) 11 4 g
2, VT AR PN AP A AR AR 1) P AR 1 T2
e, FEHBED ILEE 1,

Table 1 Plot overview of pure forest of Vernicia montana Lour. plantation with different stand ages

it/ v LK W/m W W/ (0) Hehr R , ,
. . . . - . H/m DBH/cm

Stand age Longitude Latitude Altitude  Slope aspect Slope  Slope position Density

2 E118°27'06" N26°14'36" 254 4 South 13 1 Middle 1562.7 1.93 4.17

3 E116°39'03" N25°10"22" 255 #F Southeast 21 T Lower 1440.4 3.78 5.21

5 E116°23'01" N26°08'19” 225 PR Southwest 19 7 Middle and lower 945.4 5.77 6.26

7 E118°21'05" N27°19'03" 221 P Southwest 25 H17F Middle and lower 780.6 9.08 8.76

9 E117°48'08" N27°16'32" 213 T South 15 1~ Middle and lower 615.1 10.19 11.42

DH. VW Average height; DBH: “F-3 i Average diameter at breast height.
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Table 2 Comparison on carbon content in arbor, shrub, herb and litter layers of Vernicia montana Lour. plantation with different stand

%2 AEAHBTERMATHFAR AR, EARNAENEHE R LR (YD)
ages (X+SD) 1)

Mt /a TeRZE OIS 2/ (g - kg™")

Stand Carbon content in each part of arbor layer

Cl/(g-kg')  C2/(g-kg') C3/(g-kgh)

age T Trunk #A% Branch Wit Leaf HHR Root

I Average

537.68+73.23
467.77£103.14
380.77+50.19
399.00+50.71
529.35+79.26

326.97+41.42
349.82+26.73
396.69+46.35
398.13+20.96
403.72+65.51

300.05+60.82
329.89+45.93
350.16+42.71
363.04+30.99
357.59+42.87

326.17+33.60
388.63+27.98
414.06£51.52
425.22+32.41
452.52+48.63

D1, HEAJZRR A Carbon content in shrub layer; C2; HAZH & Carbon content in herb layer; C3: ¥4 7454 )25k & Carbon content in litter

2 463.00+47.62 489.00+63.21 580.76+76.83 584.63+31.83
3 536.34+53.84 314.92+70.12 367.27+59.39 377.49+35.75
5 406.44+73.65 352.23+44.67 396.52+56.22 367.89+29.82
7 461.25+63.19 457.75+61.85 482.40+41.76 469.67+62.39
9 636.95+56.64 515.32+73.18 474.34+46.07 524.12+60.62
layer.
212 FRREXEHSFE RFEME THERA

THE L Em S R g Rk 3, hE 3 T,
B 7 B S = F E AR 2 a BURR S
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9 a WA H,0~5.5~10,10~20.20~40,40 ~ 60,
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60~80 F180~100 cm £ JZ A fk % 543 HIJEARIE 2 a
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Table 3 Comparison on carbon content in each soil layer of Vernicia montana Lour. plantation with different stand ages ( X=SD)

Wit /a B Rk AR/ (g - kg™) Carbon content in each soil layer

Stand age 0-5 cm 5-10 cm 10-20 cm 20-40 cm 40-60 cm 60-80 cm 80-100 cm  HJ{H Average
2 11.26+0.22 7.80+0.22 19.19+1.22 10.29+1.17 10.62+1.08 10.70+1.09 9.24+1.13 11.30+1.06
3 27.53+2.23  27.63+2.23 8.44+0.23 15.76x1.11 15.03+1.18 23.97+1.08 10.25+1.09 18.37+1.96
5 26.81+1.41 32.60+3.41 23.74+2.41 18.67+1.08 10.61+1.09 9.97+1.17 11.13+1.07 19.07+1.95
7 26.96+1.26  25.86+2.26 17.22+1.26 18.96+1.13 20.70+1.13 8.30+1.12 17.08+1.14 19.03+1.32
9 35.81+£3.47  28.24+2.45 27.02+1.57 18.19+1.08 14.06+1.07 13.35+1.13 13.32+1.12 21.42+1.62
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Table 4  Comparison on carbon storage of arbor, shrub, herb and litter layers of Vernicia montana Lour. plantation with different
stand ages"
B/ a TeARRAABOLIAE B/ (1 - hm™2)
Stand Carbon storage of each part of arbor layer S1/(1 - hm=2) S2/(1 + hm=2) S3/(t-hm™2)  S/(1-hm™2)
age T Trunk AL Branch Bt Leaf AR Root At Total
2 7.35(30.77%) 5.13(21.47%) 3.18(13.31%) 5.45(22.81%) 21.11(88.36%)  0.96(4.02%) 0.27(1.13%) 1.55(6.49%) 23.89
3 10.68(41.83%) 4.08(15.98%) 2.43(9.52%) 4.41(17.27%) 21.60(84.61%)  1.06(4.15%) 0.32(1.25%) 2.55(9.99%) 25.53
5 9.64(35.04%) 4.71(17.12%) 3.19(11.60%) 4.97(18.07%) 22.51(81.82%) 1.41(5.13%) 0.36(1.31%) 3.23(11.74%) 27.51
7 20.95(35.38%) 13.62(23.00%) 5.71(9.64%) 12.68(21.41%) 52.96(89.43%) 1.91(3.23%) 0.49(0.83%) 3.86(6.52%) 59.22
9 3530(41.47%) 16.73(19.65%) 8.53(10.02%) 15.22(17.88%) 75.78(89.02%)  2.46(2.89%) 0.56(0.66%) 6.33(7.44%) 85.13

1)SI: HEKJEWfi# 4 Carbon storage of shrub layer; S2. B JZE A% E Carbon storage of herb layer; S3. &9 2 A &L Carbon storage of litter
layer; S: B ZMkAEE (FTFARZ HEARJZE  FAZ RN 7590 2 0 i 5 A9 B 1) Carbon storage of vegetation layer (sum of carbon storage of arbor,
shrub, herb and litter layers) . 55 H H 280 N6k fifi 7 0T (5 LU 5] Percentages in the brackets represent the proportion of carbon storage.

R5 TRKBKTERMAIHRELEBRERNILE

Table 5 Comparison on carbon storage of each soil layer of Vernicia montana Lour. plantation with different stand ages

%+ JEAF R/ (- hm™2) D

Wit /a Carbon storage of each soil layer!
Stand age 0-5 cm 5-10 em 10-20 ecm 20-40 cm 40-60 cm 60-80 cm 80-100 cm A1 Total
2 3.65(4.47%) 2.80(3.43%) 14.20(17.38%) 14.45(17.68%) 15.38(18.82%) 16.52(20.22%) 14.71(18.00% ) 81.71
3 8.92(7.29%) 9.93(8.12%) 6.25(5.11%) 22.13(18.09%) 21.76(17.79%) 37.01(30.26%) 16.32(13.34%) 122.32
5 8.69(7.71%) 11.72(10.40%) 17.57(15.59%) 26.21(23.27%) 15.36(13.64%) 15.39(13.66%) 17.72(15.73%) 112.66
7 8.74(6.86% ) 9.30(7.30%) 12.74(10.00% ) 26.62(20.90%) 29.97(23.53%) 12.82(10.06%) 27.19(21.35%) 127.38
9 11.60(8.96%) 10.15(7.84%) 20.00(15.44%) 25.54(19.73%) 20.36(15.73%) 20.61(15.92%) 21.21(16.38%) 129.47

D355 H E BRSBTS L] Percentages in the brackets represent the proportion of carbon storage.
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Table 6 Total carbon storage and its distribution proportion of Vernicia montana Lour. plantation with different stand ages
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9 214.60 35.31 1.14 0.26 2.95 60.34
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