B RS A R

201142 A $E22H H2W

Chinese Journal of Applied Ecology, Feb. 2011,22(2) . 273-279

5F

\\L
7N\

\\/ 1,2

ZIRHRX A&

S5 M # N T AR 48 4 ik "

ERA ERAT F OB IRES PR RAR

(" o EREE B T B S T A ASAFFERT, TRBH 110016 * FPERMABEAFITAE BE, LT 100049)

W OE AR, AR T AXLHAAR 10,12,15.26 f1 61 F 4 X L &b A Tk
TR AR FoA B R AR B, F DL B R AR B A B 7 ok R TR A AR A K AR P A
BEREL . R KW B H “2%%5uﬁ/%l%%ﬁ%&%ﬁﬁ%ﬁm%ﬁn,61aﬂf
£ 105.69 t - hm™ B CAEH B 3% ;15 ~26 a 24 %% b A TAR B 6 7 & 7. H o W Fak
B R E LB 54.3% ~73.9% , FL B AR B An | ok bR Fu sk 55 A, B4
BERENREARE TR, REENEH i EES T PESI RS AR, kL%

A K [X 2% 2 9% vk A A AR 8 50 4% H DL =60 a N H.
FEEIWE A MZW XA CO, AME REE HBBIL AIKAZEE
XEHS 1001-9332(2011)02-0273-07 HESES (948 XHEEARINAD A

Vegetation carbon storage in Larix gmelinii plantations in Great Xing’ an Mountains. QI
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DAI Li-min' ('Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, Chi-
na; > Graduate University of Chinese Academy of Sciences, Beijing 100049 | China). -Chin. J. Appl.
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Abstract; Through sampling site investigation, this paper studied the carbon storage of arbor,
herb, and whole vegetation in 10-, 12-, 15-, 26-,
Huzhong Forestry Bureau of Great Xing’ an Mountains, Northeast China, and

and 61-year old Larix gmelinii plantations in
‘temporal for spatial’
method was employed to approach the variations of the vegetation carbon storage during the growth
of the plantations. The results revealed that the vegetation carbon storage in the plantations in-
creased with stand age, and reached 105.69 t + hm™
as a carbon sink. The L. gmelinii plantations at the ages from 15 to 26 years had the strongest capa-
the carbon storage in trunk occupied 54.3% —73.9% of

the total carbon storage of arbor, and, with the increase of stand age, the trunk’ s carbon storage to

at age of 61 years, representing a marked role

bility in carbon sequestration, in which,
the total carbon storage of arbor as well as the trunk’ s carbon density increased. As for the other or-
gans, the rate of their carbon storage to the total carbon storage of arbor decreased with stand age,
while their carbon density increased first but eventually leveled off or had a slight decrease till at age
of 61 years. Based on these results, the rotation age for the L. gmelinii plantations in Great Xing’

an Mountains would properly be lengthened to at least 60 years.

Key words: Great Xing’ an Mountains; Larix gmelinii; carbon dioxide; biomass; carbon density;

vegetation carbon sink; plantation management.
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Table 1 General status of sampling plantations (rn=15)

N3 R LK SRR R
Stand age Mean DBH Mean height Density
(a) (em) (m) (ind - hm™)
10 4.65 3.08 2100
10 4.97 3.28 2300
10 4.85 3.58 2100
12 7.54 6.70 2100
12 7.00 5.92 2200
12 9.03 7.49 2000
15 8.85 6.31 850
15 8.96 7.32 1125
15 9.26 7.60 1075
26 15. 14 10. 58 1700
26 12.45 10. 13 1800
26 13.77 10. 81 1800
61 34. 84 21. 69 315
61 36. 38 21.79 275
61 33.45 21. 60 324
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2 HRE5HM Table 2 Relative growth equations for Larix gmelinii

2.1 %Hﬁ#‘%uf*/AAT*AK%%%E*HXd-EKﬁ%% i%f;n %ri?fff{i%ﬁon for biomass "
*E%Ej(%‘ﬁ‘m/?\iﬂ Z%ﬂ%ﬂfﬁé 28 *ﬁiﬁ?*ﬁ*@ + Trunk 0. 00003458 D> % 0. 956

W G AR BT A KR (% 2). R AT M pak 0.000023100° 0.955

SR AR ¢ Branch 0.00001119D* ¥ 0. 982

0. 956’( T) F10. 983 () Z ], SUAROCR R 4T o Lot 0. 0000070860 © 0.983

K FH 7 HRAR 22 (RMSE ) AR X 35 5 AR 1% 22 1 Root! 12 0. 0000248 0% 7 0.997

(RMSE, )2 A48 5 % 70008 Fn 52 A #5647 L3, LA
BAEPR T R EROR (R 3) , I TRARE )N,
VLG ROR M. RMSE {54 T 0.00012 (i) Al
0.00236 (1) Z b, F B J5 X T i A RO 2
ZTHAGE.
2.2 R[EIBRIE DLZE T B N T RIS AL ) i
FEAL G T A9 2422 5 I B 45 28 B A AR K O R
(22 2)RARWIFE 15 A JE A RE L, 15 30 A [ ARl 24
LIS N TATRAR A Y R B L A %% %
AR N AR T AR R W i i AR AT, R
HR BB R, T A P /N, YRS <26 a B, 2%
LEPEIT AN TR 28 B BT A BE W 35 Bl AR 1
TGRS AN, LA 15 ~ 26 a B B4 18 i 5 A bRtk

D %% Diameter at breast height (cm).

AR AR S5 AR ) A AL th AR B
BEREN T 0.517 ~0.5321" R EE AR A K, &
MR N E B iz B AR e W TR
e KA R, R B e KRR A 28

Ml <26 a B, 55 3 B B TR AR B AT Bl bR 1% 1
IS, B0 fe K BEA 15 ~26 a, SR E Y&
B EHIARRF , BB i B B 1 BRI D e K.
MRS 26 ~61 a B A4 T8 BEATI A & 1S 0, AR Ak %
FERETRRE , TR IR Rz (4 R 2 s A i 2>

x3 BEURRR
Table 3 Test of the simulated results

WL WY B R A

26 ~61 a B#,%:\*Eﬂeﬂﬁ*ék%%ﬂ}ﬁ%ij]u,/fEIEll:‘ Trunk Bark Branch Root
i mgi,iﬁﬁ_‘ mgﬁmd\ : *}i %n ﬂfi%i% :J:jﬁ%\% , ﬁﬁﬁ‘j‘ biomass biomass biomass biomass
— ¥R 0.00236  0.00029  0.00026  0.00012
B () A= ) e 5 B J R AT R 4. RMSE
2.3 A[EME L2z S N T ARTR A BR I AFX 25 75 AR 0.36678  0.26706  0.30696  0.26000
B %2 RMSE,
HT B2 7] LUt 222 T i Fa AN ] 245 5 i e
12 12 12,
A d c C
10 + it 10 | 10 +
8t 8t 8t
~ 6f 6f 6} . .
-.g 4t 4t 4t
- b
a2 21 2t 2 bD
: :
a0 0 ¢
350 250
2%p d
# 30y ¢ 200 |
25t
20 | 150 |
15y 100 |
10t
5| by 50 |
0
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A A A A A ) 0
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A ¥ Stand age (a)

1 A[FEIBREE G2 R4S S B A W
Fig.1 Organic biomass of Larix gmelinii at different stand ages ( mean+SD).
ARz Bark; B:#% Branch; C;M Leaf; D4R Root; E.#T Trunk ; F.J:°AK Arbor. A[E/NG FREF RIS E] 22 5 5 3% Different lower case letters

indicated significant difference among stand ages. T [i] The same below.
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Fig.2 Organic carbon pools of Larix gmelinii at different stand ages (mean=SD).
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T TR 22 1) L 6 22 S 0 38 5 LA 48 B R T2 EL R B
RIS SN RAR , BRARIS 12 F1 15 a BFA H2 B0 i
FIVKR 0 B J22 HE R 22 S R B 35 4, HoAv i B 22 7 3
e
2.4 DLUEPEMRA N T B R I

H3 5 0T LA Y, 242 9% A N T ART ARk 2
VLA B J20 0 Bt A iy 335 Jon v 388 n , HL A BR (2 A el
PEFH. o WKiS 15 ~ 26 a By B, 75 A FIAE Bl % %8 7
AEIA] 3 B 0 3. 45 F13. 31 4557 26 ~61 a BrEL, —

R4 AREMHMBREHRELLE

Table 4 Rate of organ carbon storages to arbor carbon
pool of Larix gmelinii ( mean+SD, % )

it F 1 H it 1
Stand age Trunk Bark Branch Leaf Root

(a)

10 54.3+0.3a 11.920.2a 8.5#0.1a 4.6+0.0a 20.8+0. 1a
12 61.0+0.1b  9.0+0.0b 7.3+0.0b 3.8+0.0b 18.9+0.0b
15 59.7+1.1¢  9.6+0.4b 7.5+0.2b 4.0£0.1b 19.3x0.4b
26 66.0+0.6d 7.2+0.2¢ 6.4£0.1c  3.2+0.1c 17.2+0.2¢
61 73.9+0.6e 4.6x0.1d 5.0£0.0d 2.3+0.2d 14.2+0.5d

[FIFAS ) /NG bk e R ARl 1] 2% 53 5 35 Different lower case letters in

the same column indicated significant difference among different stand

ages. “F I The same below.

F 35 AR AN 0. 35 F10. 36 175, FeE L7 26 4E/:
V&M N TARIE AL Tl o B, A KRB Bk P A
. P I A BR Y B HAE 47 a 2
HEWTARIE 47 ~61 a I, TR [ Be A 1 SR L 2218

TR ) BT (0.79 t - hm™) | B K
A T T B ARG, BRIR 26 a B R 2 AR (0,15 ¢ -
hm™) MK 61 a B} SUBEA [ FH(0.49 t - hm™). £
IR DR, X 25 ELAFTET 10 a F126 a
PR S AN AN NS 2

] 3 AN [P 2422 9% A N T MRAR B A 257
SR BRI I, AR 35 AR RN, 26 a ik
FNEEAE (2.99 t - hm ™), BJG FF LR FEAG. 5340, FoR
AR Pt SRR i A KO W HH BRAE RIS 15 ~ 26 a BY B
(K 2) bGP 4R TR, (A2 60 a B B4E AR B
AR T 10 ~15 a HrEt.

R5 AEHREMLEHRAIHEERIESE
Table 5 Biomass carbon pool of Larix gmelinii plantations
at different stand ages (mean=SD, t - hm™)

BNt BN AR ki3
Stand age Arbor Herb Vegetation
(a)

10 5.91+0.73a 0.79+0. 25a 6.69+0. 73a
12 12. 81+2. 05b 0.43+0.23ab 13.24+2.27h
15 17.47+2.03¢ 0. 60+0. 19be 18.06x1. 88b
26 77.67+3.90d 0. 15+0. 04¢ 77.82+3.89¢
61 105.20+4. 49¢ 0.49+0.07abc  105. 69+4. 56d
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Fig.3 Annual vegetation carbon accumulation of Larix gmelinii

plantations ( mean+SD).
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