Thai J. For. 28 (3) : 72-84 (2009) NIATINAEAS 28 (3) : 72-84 (2552)

a J Y LY
HNUBAURDY

LY d 9 a (v t:i (v 5 t:.;‘u (% a
m5nmmm1im)wuaa"luqmmetmﬂgmJuﬂuuﬂuwumammmmmﬂ

Carbon Storage of Eucalypts Planted on Paddy Bunds
in Chachoengsao Province

v v
TINA AANTUNUT' Sapit Diloksumpun'

eﬁﬂz aoINns’ Duriya Staporn’

' Az IuMAAs UMINGIAUINBATMAAT 99INT NTUNNA 10900
Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900 Thailand
e-mail: sapit.d@ku.ac.th
2 5..v A o R ES YWY o
dninddouaziiannmsth 1 nsudh 18 9g9ns ngamma 10900
Forest Research and Development Bureau, Royal Forest Department, Chatuchak, Bangkok 10900 Thailand

o

Fuduniiy 4 ngenmou 2552 Fuasiud 21 funay 2552

ABSTRACT

This study investigated the potential to store carbon in the biomass of eucalypt clones
planted on paddy bunds in two trials in Chachoengsao province: 1) a clonal trial of four clones;
and 2) a spacing trial with five different distances between trees. There were two study sites on
farms in each trial. Three years after planting, samples of stems, branches, leaves and roots were
taken from six to eight trees in each of the four clones in the clonal trial for an analysis of carbon
content. On each study site, the height and diameter at breast height (1.30 m) of all trees were
measured. Allometric relationships were used to estimate the biomass of stems, branches, leaves
and roots, which then were converted to carbon storage, using the respective carbon content
values from the analysis.

Significant differences were observed in the carbon content among tree components
(stems, branches, leaves and roots), but not among clones. The difference in carbon content
diminished when the tree biomass was converted to carbon storage and as a result, the difference
in carbon stored in the biomass was reflected better by the difference in biomass. The carbon
stored in the aboveground biomass was significantly different among clones, but not between
sites, while the carbon in the total biomass was not significantly different, either among clones or
between sites. However, the greatest carbon storage was observed in the clone K58, followed by
clone K59, with the values ranging from 6.24 to 6.50 and 4.33 to 6.00 kgCl/tree/yr, respectively,
depending on the planting site. The result from the spacing trial showed highly significant
differences among spacing distances and between sites. K51 planted 2.0 and 2.5 m apart showed
the greatest carbon storage per tree, while the 0.5 spacing had the greatest carbon storage per
unit area, due to the higher tree density. Overall, the carbon storage potential of eucalypt clones
planted on paddy bunds ranged from 11.95 to 51.96 kg CO,/tree/y or from 8.03 to 38.39 tCO,/
ha/yr depending on the clone, spacing and/or site. The findings suggested that matching clones
to the site and/or choosing an appropriate spacing could be a useful practice to increase the tree
biomass and carbon storage potential in these eucalypt clones.
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Table 1 List of allometric equations used to estimate the biomass of 3-year-old eucalypt

clones planted on paddy bunds.

Clone Biomass Equation R’

Stem (Ws, kg/tree) Ws = 0.0179(D*H)***" 0.9973

Branch (Wp, kg/tree) W5 = 0.0005(D*H)"'""! 0.9116

K7 Leaf (W, kg/tree) Wi = 0.0025(D*H)*""** 0.7661
Aboveground (Wr, kg/tree) Wr = 0.0209(D*H)**" 0.9964

Root (Wg, kg/tree) Wr = 0.0251(D*H)™**® 0.9357

Stem (Ws, kg/tree) Ws = 0.0388(D*H)**" 0.9925

Branch (Wp, kg/tree) W5 = 0.0025(D*H)™*"* 0.9105

K51 Leaf (W, kg/tree) Wi = 0.0028(D*H)"*"! 0.9513
Aboveground (Wr, kg/tree) Wr = 0.0444(D*H)*5%® 0.9934

Root (Wg, kg/tree) Whr = 0.0058(D*H)" """ 0.9492

Stem (Ws, kg/tree) Ws = 0.0690(D*H)*#%# 0.9920

Branch (W, kg/tree) W5 = 0.00003(D*H)" 5% 0.9590

K58 Leaf (Wy, kg/tree) W = 0.0003(D°H)"** 0.9201
Aboveground (Wr, kg/tree) Wr = 0.0362(D°H)**** 0.9959

Root (Wg, kg/tree) Wr = 0.0092(D*H)"""* 0.9866

Stem (Ws, kg/tree) Ws = 0.0275(D*H)***%¢ 0.9959

Branch (W5, kg/tree) W5 = 0.0002(D*H)"*7*# 0.9504

K59 Leaf (Wy, kg/tree) W = 0.0004(D*H)" 4 0.9635
Aboveground (Wr, kg/tree) Wr = 0.0212(D*H)"'% 0.9934

Root (Wg, kg/tree) Wkr = 0.0056(D*H)" 4 0.9938

Note: D: diameter at breast height (cm); H: total height (m).
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Table 2 Carbon content in different parts of the 3-year-old eucalypt clones planted on

paddy bunds.

Clone Carbon content (% of dry weight)
Stem Branch Leaf Root Mean
K7 48.50° 49.64° 52.78° 47.29% 49.55
K51 48.19* 4927% 52.98° 46.46° 49.23
K58 48.29 49,20 54.00° 47.46% 49.74
K59 48.45° 49.11% 53.14° 46.42° 49.28
Mean 48.36 49.31 53.23 46.91 49.45
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Table 3 Tree biomass and carbon storage in biomass of 3-year-old eucalypt clones

planted on paddy bunds.
Clone Aboveground Total MAI
(kg/tree)  (t/rai) (t/ha) (kg/tree) (t/rai) (t/ha) (kg/tree/yr) (t/railyr) (t/ha/yr)
Biomass
Site I Ban Nhong Kanai
K7 16.46™ 1.79 11.21 22.85° 2.47 15.44 7.62 0.82 5.13
K51 15.06" 1.64 10.26 20.33* 2.20 13.75 6.78 0.73 4.56
K58 27.48% 3.00 18.72 38.53" 4.16 26.00 12.84 1.39 8.69
K59 17.73% 1.93 12.08 27.00* 2.92 18.25 9.00 0.97 6.06
Site II Ban Huai Pleek
K7 18.77% 2.05 12.79 25.96" 2.8 17.50 8.65 0.93 5.81
K51 15.44* 1.68 10.52 20.86" 2.25 14.06 6.95 0.75 4.69
K58 28.64° 3.12 19.51 40.17* 434 27.13 13.39 1.45 9.06
K59 23.77* 2.59 16.19 3748 4.05 25.31 12.49 1.35 8.44
Carbon storage
Site I Ban Nhong Kanai
K7 8.05% 0.88 5.48 11.07° 1.20 7.50 3.69 0.40 2.50
K51 7.32° 0.80 4,99 9.77° 1.05 6.56 3.26 0.35 2.19
K58 13.46™ 1.47 9.17 18.73" 2.02 12.63 6.24 0.67 4.19
K59 8.68° 0.95 5.91 12.98° 1.40 8.75 433 0.47 2.94
Site II Ban Huai Pleek
K7 9.18% 1.00 6.25 12.58° 1.36 8.50 4.19 0.45 2.81
K51 7.50* 0.82 5.11 10.02* 1.08 6.75 3.34 0.36 2.25
K58 14.02° 1.53 9.55 19.52* 2.11 13.19 6.51 0.70 438
K59 11.64% 1.27 7.93 18.01* 1.94 12.13 6.00 0.65 4.06
Note: 1 ha=6.25 rai
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Figure 1 Carbon allocation of 3-year-old eucalypt clones planted on paddy bunds at
Ban Nhong Kanai (Site I) and Ban Huai Pleek (Site II).
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Table 4 Tree biomass and carbon storage in biomass of 3-year-old eucalypt clones
planted on paddy bunds with different spacings.

Spacing Aboveground Total MAI
(kg/tree) (t/rai) (t/ha) (kg/tree) (t/rai) (t/ha) (kg/tree/yr) (t/rai/yr) (t/halyr)
Biomass

Site I Koh Khanoon
0.5m 17.72% 386 24.14 24.06° 525 3278 8.02 1.75 10.93
1.0m  26.98® 291 1821 37.52® 405 2533 12.51 1.35 8.44
1.5m 2093 153 955 28.64° 2.09 13.07 9.55 0.70 436
20m  2833® 156  9.74 3924 2.16 1349 13.08 0.72 4.50
25m  32.64% 144 898 45.57® 200 1253 15.19 0.67 4.18

Site II Ban Nhong Nok-eiang
05m  34.38" 749 4684 48.08°° 1048 65.50 16.03 3.49 21.83
10m  40.64™ 439 2743 57.26% 6.18  38.65 19.09 2.06 12.88
1.5m  53.77% 393 2453 76.68% 5.60 34.99 25.56 1.87 11.66
20m  61.72° 339 2122 88.66° 488 3048 29.55 1.63 10.16
25m  5822¢ 256 16.01 83.44° 3.67 2295 27.81 1.22 7.65

Carbon storage

Site I Koh Khanoon
0.5m 8.61° 1.88  11.73  11.55° 252 1574 3.85 0.84 5.25
1.0 m 13.11° 142 885 18.01® 194 1215 6.00 0.65 4.05
1.5m 1017 074 464  13.75° 1.00 627 4.58 0.33 2.09
2.0m 13.77° 076 473  18.83™  1.04 6.47 6.28 0.35 2.16
2.5m 15.86® 070 436 2186 096  6.01 7.29 0.32 2.00

Site II Ban Nhong Nok-eiang
0.5m 16.70°  3.64 2275 2306 503 3142 7.69 1.68 10.47
1.0m 19.74% 213 1333 2747 297 1854 9.16 0.99 6.18
1.5m 2612 191 1192 3677 268 1677 12.26 0.89 5.59
2.0m 29.98¢ 165 1031 42509 234 1461 14.17 0.78 4.87
2.5m 28.28¢ 124 778  40.00° 1.76  11.00 13.33 0.59 3.67

Note: 1 ha=6.25 rai
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