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Carbon Sequestration of Eucalyptus spp. Plantation in Various Age Class

> 1
unanea
= = o £ 1% a 2 (7 1% @ 'S
ﬂ’]‘iﬂﬂ‘i&lWHVIWTﬂW‘iqUﬂW‘i"Iﬂ"I‘iLWUTﬂ ﬂﬁN'W]‘iTN NIRTININ NINNLALAISUBN N9

saamaNLaznstesaaves iy adldaaa guandawazyadldag s aaduengsine 1

v 1
= a1 o

Ugnluudisneiuluniamile nanans uazniemzduesnidasifizesdszmelng nadulaoes
TigAnaudauansnsi Tty a1y Anamuusduesdull uazanminui Hyaaudanmng
grandaiifniafulniluges 5 Susn faoafnyuaissedimmngowazas A
guinanufiesnniade 3.12 waesel uaz 2.12 lwnfiunssiet daligaaddaylsfiaadaos
RyafeseiiuaNguazIad g naaflsseniaiy 3.54 wessiet uag 2.30
nfnastat] ApsinyuseTiansUiaassdines g AUdanmnagiaudaisduniueng
TaeTugasnny 1-10, 11-20 way 21-32 1 Fanuifinyudninsandiuais 0.011, 0.016 uaz
0.018 gnuAArinmssindiusiet uazuaaGaningan (@18 Aely wazen) Turaseng 1-10, 11-20,
21-30 uay 31-38 I iadawindy 51, 275, 598 uaz 676 Alanusadu dnisdnifuasusuly
NaaBanINgaN 24, 130, 282 uar 319 Alansusdedn Anduuinimunisgadufine
arsusulmeenlndvindy 89, 477, 1,036 uaz 1,170 Alansusdnsiu n1s3ramansssniyiu
wasgaaUdaasagandauazyaifldaniglsiaauindunaoaviod Tnewuniniiga
Uszanaudaufaudanian-sunnan daudnainiadesaanefaanuulsiuluniafiniissding
fpuay 27.9-92.5 dnanistinsaatsresainfizaziia g grudsusitaunangian et

AenungAanew uazazdnasiuwgoufewiuanandafenfigues

AEIAeY: USHesld woaBanaw niafdniiuansuen [Manayaddda a0y

Abstract

The study of carbon sequestration of Eucalyptus camaldulensis and Eucalyptus urophylla
plantations in various age class was conducted in the north, central and northeast of Thailand. The
result revealed that eucalyptus plantation at the fifth age class in the best site had he annual
increment of height and diameter, 3.12 m.yr™" and 2.12 cm.yr™" of Eucalyptus camaldulensis, and
3.34 m.yr" and 2.30 cm.yr™' of Eucalyptus urophylla. The annual increment of inner bark stem

volume increased at the age class of 1-10, 11-20 and 21-32 year-old were 0.011, 0.016 and



0.018 mA.individual™.yr™". Total biomass (stem, branch, leaf and root) at the age class of 1-10,
11-20, 21-30 and 31-38 year-old were 51, 275, 598 and 676 kg.individual~'. Carbon storage
in biomass were 24, 130, 282 and 319 kg.individual™', or 89, 477, 1,036 and 1,170 kg.individual™’
of carbon dioxide equivalents (CO.e). The litterfall occurred throughout the year but they were
found higher during August-December. Litter decomposition throughout a year in different sites
were varied during 27.9-92.5%. The rate of litter decomposition increased during rainy season in

July to November after that it decreased during December to June.

Keywords: Stem volume, biomass, carbon storage, Eucalyptus spp., age
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@?:) Station Status Equation R? é?lij Equation R? éijliset
6 Kamphaeng | Spacing: 1.5 x 3 m Stem volume Vg, pex = 0.0002 (DBH)%468 0.9978 | 1.0003 | Vyerpak = 0.00007 (D2H)%9%4¢ | 0.9991 | 0.9634
Phet Height: 9.69 + 1.84 m Viwroae = 0.0001 DBHZY? | 0.0963 | 1.2802 | Vi oae = 0.00004 (D?H)°%% | 0.9982 | 1.0255
DBH: 7.90 + 3.35 cm Biomass Ws = 0.1142 (DBH)>®? 0.9878 | 1.0140 | Ws =  0.0404 (D?H)%8824 0.9911 1.0086

Density: 180 trees/rai Wz = 0.0054 (DBH)2846° 0.9441 | 1.0991

W, = 0.0018 (DBH)?®"® 0.9512 | 11075

W, = 0.0232 (DBH)*%% 0.9956 | 1.0075
15 Kamphaeng | Spacing: 3 x 3 m Stem volume Vo pm = 0.0003 (DBH)**'%° 0.9719 | 1.0275 | Voerpak = 0.00005 (D?H)®9%4 0.9934 | 1.0534
Phet Height: 19.70 + 2.79 m Vi st = 0.0003 (DBH)2%3% | 0.9642 | 0.8449 | Vi pew = 0.00004 (D?HP9S | 0.9896 | 1.0451
DBH: 21.57 + 5.91 cm Biomass Ws = 0.1529 (DBH)>%97 0.9352 | 1.0238 | Wg = 0.0229(D?H)%-%972 0.9712 1.0124

Density: 61 trees/rai Ws = 0.0151 (DBH)263¢ 0.9077 | 1.0467

W, = 0.009 (DBH)>"1 0.8230 | 1.0563

Wy = 0.0191 (DBH)?6582 0.9606 | 1.0414
31 Mae Tha, | Spacing: 2 x 3 m Stem volume V.. = 0.0005 (DBH)?® | 0.9636 | 0.9105 | V,upee = 0.0001 (D2H)%875 0.0847 | 1.3144
Lampang | Haight: 20.11 + 2.62 m Vinderporw = 0.0005 (DBH)*™2%® | 0.9568 | 0.9844 | V,erpoc = 0.0001 (DH)08%%7 0.9842 | 1.3110
DBH: 21.09 + 6.48 cm Biomass Ws = 0.2671 (DBH)>19% 0.9607 | 1.0097 | Ws = 0.0689 (D?H)°8887 0.9781 1.0115

Density: 53 trees/rai W = 0.0001 (DBH)39%89 0.8330 | 1.6915

W, = 0.2976 (WB)>"126 0.8606 | 1.4820
Stem volume V. o = 0.0002 (DBH24%* | 0.9954 | 1.0364 |V, = 0.00006 (D2H)°%6 | 0.9969 | 1.0777
Vi s = 0.0001 (DBH2%% | 0.9921 | 1.0089 | Virperw = 0.00004 (DHC967 | 0.9933 | 0.9383
All Biomass Ws = 0.0813 (DBH)258%7 0.9819 | 0.9409 | Wy = 0.0225 (D?H)°-9%69 0.9823 1.0121

Wz = 0.0041 (DBH)2968 0.9184 | 1.0404

W, = 0.3125 (WB)®-76% 0.9098 | 1.4246

Wy = 0.0222 (DBH)>604° 0.9912 | 1.0239
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Volume over bark

Volume under bark

Spacing Age No. of _
m) vrs) recta Mean Mean MAI Site
(m*/rai) (m%individual) |  (m%rai) (m®/individual) (m%rai) (m®/individual)
2x2 5 0.08 0.07 0.013 Ao HNIRIAdYITLS 9. 9193
6 0.08 0.07 0.012
7 0.09 0.08 0.011
15%x 3 6 180 7.9 0.04 6.53 0.04 1.09 0.006 ANHIUTMUIT NN
3x3 15 60 254 0.42 22.31 0.37 1.49 0.025 q. AUASINYT
3x15 11 287 215 0.08 18.66 0.07 1.70 0.006 ANHMIMUATETIENN 9. FEFEINY
3x3 16 0.32 0.29 0.018
6x6 30 35 35.7 1.02 33.73 0.96 1.12 0.032
3x3 21 61 32.1 0.53 22.39 0.37 1.07 0.018 Ao TnsAsdunda 9. @aalna
2x3 31 53 20.9 0.40 18.50 0.35 0.60 0.011 AONHIUIMUATELNNE 9. A9
4x4 30 35 18.1 0.52 17.31 0.49 0.58 0.016 ANTHININUATLPNAN 9. ADULAN
31 35 18.8 0.54 18.00 0.51 0.58 0.017
32 35 19.0 0.54 18.13 0.52 0.57 0.016
2x3 29 56 23.8 0.43 22.80 0.41 0.79 0.014 annfliaudanAdulasdas
30 50 23.6 0.47 22.62 0.45 0.75 0.015 q. @U@‘m‘ﬁﬁ"lﬁ
2x3 29 48 17.0 0.35 16.33 0.34 0.56 0.012 AOHINTNATEINRR 9. FFUNT
4x4 36 0.90 0.85 0.024 aofadasAsevingy 9. §5uns
3%x3 38 0.74 0.70 0.018
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Age class (yrs)

Mean

MAI

(m?®/rai) (m®/individual) (m?®/rai) (m®/individual)
1-10 6.53 0.06 1.09 0.011
11-20 20.49 0.24 1.59 0.016
21-32 21.09 0.54 0.73 0.018
as1eft 7 UBanmandiurasiiganAudaglaiasduengsneinbuiadisneg
Volume over bark Volume under bark
Spacing No. of
Age (yrs) Mean Mean MAI Site
(m) tree/rai
(m3rai)  (M¥individual) (m3rai)  (m¥individual) | (Mm3rai)  (m3¥individual)
3%6 5 50 2.20 0.09 1.85 0.07 0.37 0.015 AOIHIAMUITYANATH 9. ADUNY
6 48 3.02 0.12 2.58 0.10 0.43 0.017
7 48 3.77 0.15 3.25 0.13 0.46 0.019
3%x3 15 58 55.32 0.96 48.96 0.85 3.26 0.056 AOIHIINUIIUFLUNTNY  9.3ATIVBAN
2x3 25 241 51.41 0.21 45.69 0.19 1.83 0.008 AOIHWAMUITENTIENIAY 9. UTzaumatug
3x3 34 1.08 1.02 0.030 sonflandanAseyingy 9. g5und
3%x3 36 84 36.40 0.38 34.92 0.36 0.97 0.010 aoaudmnATinue 9. 1Basing
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Spacing (ton/rai) (kg/individual)
Age (yrs) Site
(m) Stem Branch Leaf Root Total Stem Branch Leaf Root Total
2x2 5 34 6 2 12 54 | aHuImUATEIE 9. 905
6 36 7 2 13 58
7 38 7 3 14 62
15%x3 6 3.5 0.6 0.2 1.2 5 19 3 1 7 30 NI UAT T TUNIINYT
3x3 15 16.9 3.7 04 5.0 26 278 60 7 82 428 9. ATUNILNGS
3x15 1 13.6 2.5 0.4 3.4 20 47 9 1 12 69 anfaudmudquioani q. AANzIN.
3x3 16 215 46 6 62 328
6x06 30 24.1 9.5 0.5 8.8 43 687 272 15 253 1,227
3x3 21 20.4 4.0 0.6 6.4 31 336 66 10 105 518 | @anflanimuddedunia 4. Baany
2x3 31 12,5 1.3 0.1 4.1 18 236 24 2 77 339 | aofaudandeausng 9.411019
4x4 30 12.1 3.0 0.2 4.0 19 346 85 6 113 550 | SONHANIMUITHANATH 9. BOULAW
31 12.6 3.2 0.2 4.2 20 360 90 7 119 575
32 12.7 3.2 0.2 4.2 20 362 91 7 120 580
2% 3 29 15.8 3.6 0.3 5.1 25 286 65 5 o1 446 | sonfiaudnnddsluaden
30 15.8 3.7 0.3 5.1 25 315 74 6 102 496 | 9. AUATIYE
2x3 29 1.2 1.9 0.2 3.4 17 234 40 4 71 349 | donilandnniAdendesg 9. gaung
4x4 36 607 224 13 219 1,063 | d01HnImuAdeving 9. gaung
3x3 38 494 147 10 170 822




t:l v a o/ 3 1 o/
m1519%1 9 agUnaTan neesfigaRudannnaguandatueng e

22

Age class (yrs) (ton/rai) (kg/individual)
Stem Branch Leaf Root Total Stem Branch Leaf Root Total
1-10 3.5 0.6 0.2 1.2 5.5 32 6 2 11 51
11-20 15.2 3.1 0.4 4.2 22.9 180 38 5 52 275
21-30 16.6 4.3 0.4 5.5 26.7 367 100 8 123 598
31-38 412 115 8 141 676
a519dt 10 anadanmaesiganaddaglaaanduangsinoinbuiasdisngeg
Spacing | Age (ton/rai) (kg/individual) Site
(m) (yrs) Stem Branch  Leaf Root Total Stem  Branch  Leaf  Root  Total
3x6 5 1.0 0.2 0.1 0.3 1.5 38 7 2 14 61 ANTHININUAF AR 4. FAULAN
6 1.3 0.2 0.1 0.5 2.1 51 10 4 19 84
7 1.6 0.3 0.1 0.6 2.6 64 13 5 24 105
3x3 15 30.8 3.9 0.4 9.5 45 653 153 15 208 1,029 | @07 TmUATEALINGIY 9. UATINHENT
2x3 25 37.8 8.8 0.9 12.0 60 128 16 2 40 186 | anniaudmdquvanevas 9. UeeaquAatus
3x3 34 731 304 17 273 1,324 | @anfaudanAdevingu 9. g3ung
3x3 36 24.2 4.9 0.4 7.6 37 252 51 4 79 388 | @onianimuAseiae 9. Baalval
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Spacing | Age (ton/rai) (kg/individual)
m) rs) Carbon accumulation Cose Carbon accumulation Cose Site
Stem Branch  Leaf Root Total Stem  Branch Leaf Root Total
2x2 | 5 163 28 12 56 26 95 | @onHanImuAaeI w3 9. 91913
6 17.4 3.0 1.3 6.0 28 102
7 18.3 3.2 14 6.3 29 107
15x3 | 6 1.67 027 011 055 3 10 9.1 13 06 30 14 52 | HONHANIBUATEALNIINTGS
3x3 15 8.10 1.70 0.23 2.26 12 45 133.4 28.0 3.7 373 202 742 9. ATLAILNGS
3x15 | 11 | 650 117 022 154 9 35 22.7 41 08 54 33 121 | #oHandmsdsudiogyn 4. rEaviny
3x3 16 102.9 21.2 29 282 328 1,202
6x6 30 11.53 4.41 0.28 4.03 20 74 329.1 125.9 81 1152 578 2,121
3x3 | 21 | 975 .86 032 290 15 54 | 1612 307 54 480 245 | 899 | soflawimsiddudunda 4. Bualnal
2x3 | 31 | 5.99 059 0.07 186 9 31 113.0 111 13 351 339 | 1,243 | @91Handmndqulng 9.41109
4x4 | 30 | 5.79 138  0.12  1.81 9 33 | 165.6 393 34 517 260 | 954 | @00ioudmdauaaan 4. BauwLl
31 6.03 1.46 0.13 1.89 10 35 172.3 41.7 3.6 H4.1 272 996
32 6.08 1.47 0.13  1.91 10 35 173.6 421 3.6 545 274 1,004
2x3 | 29 | 759 166 015 231 12 43 | 136.8 299 27 416 211 | 774 | @ondaudmndsulaedey
30 7.55 1.70 0.15 2.32 12 43 151.0 34.1 3.1 465 235 860 9. ﬂUﬂﬁq%ﬁ”}ﬁ
2x3 | 29 | 539 090 010 155 8 29 | 1122 187 21 323 165 | 606 | @onHanimnAdunuess 9. §aund
4x4 | 36 2908 1037 7.0 99.8 501 | 1,838 | A@nHwdImATINgH 9. gFUN%
3x3 38 236.7 68.2 53 778 388 1,423
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(ton/rai)

(kg/individual)
Age class
Carbon accumulation Carbon accumulation
(yrs) Co,e Co,e
Stem Branch Leaf Root Total Stem Branch Leaf Root Total

1-10 1.7 0.3 0.1 0.6 2.6 9.5 15 3 1 5 24 89
11-20 7.3 1.4 0.2 1.9 10.9 39.8 86 18 2 24 130 477
21-30 7.9 2.0 0.2 2.5 12.6 46.2 176 46 4 56 282 1,036
31-38 197 53 4 64 319 1,170
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Age Spacing Density Hitterfall (kgfrai) Her
Site Code decomposition
(yrs) (m) (trees/rai) Leaf Branch Others Total (%)
Eucalyptus camaldulensis
Ao fainnAdeITLs EcO7_RB_7yrs 7 2%x2 417 645 1,062
AN NI TUNIINYT EcO8_KP_5yrs 5 15x3 180 828 147 66 1,041 78.6
ADIHIUTNHATL NS INY T Ec99_KP_15yrs 15 3%x3 60 989 274 224 1,487 92.5
ADIHIUTNHATL TN INYT EcO1_KP_23yrs 23 3%x3 919 237 219 1,375 91.0
ADHINTUITLBUT R Ec93_IT_21yrs 21 3%x3 61 1080 1560 2,641 40.0
aanflandmnddelaedey Ec84_KC_30yrs 30 2x3 50 563 337 175 1,075 60.3
aafairnAdenuesg Ec85_NK_28yrs 28 6x6 48 349 88 61 498 71.7
ADHINTUITAILNN EcO4_HT_9yrs 9 3x15 287 920 218 166 1,304 36.5
ADIHINTUATLAIENN EcQ9_HT_14yrs 14 6x6 36 982 291 196 1,468 40.8
ADIHINTNUATLAILNN Ec85_HT_28yrs 28 3%x3 157 1034 268 447 1,749 27.9
Eucalyptus urophylla
ADIHINTNUATLAIL LS Eu79_HB_35yrs 35 3%x3 84 891 891 72.2
ANTHAINTNWATENTIENDY Eu90_ST 25yrs 25 2x3 241 503 99 255 857
AOHINTHATFZUN T Eu00_SK_15yrs 15 3%x3 58 727 404 260 1,391
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