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ABSTRACT

Biomass carbon stocks of Pinus kesiya and other tree species in 14 - 34 years-old
pine plantations were studied at the Boa Kaew watershed management station, Chiang Mai
province. In total, 63 sample plots, 40 x 40 m? in size (3 plots/age class) were established.
Stem diameter at 1.30 m above ground and the height of all trees were measured to calculate
the aboveground biomass. The biomass of P. kesiya was calculated from an allometric
equation constructed using a stratified-clip technique from plantations in four age classes
(20, 26, 30 and 33 years old). The amount of organic carbon of P. kesiya was analyzed by
wet oxidation. The forest biomass and organic carbon of other tree species were estimated
using the equation of Tsutsumi et al. (1983). It was found that the aboveground biomass
varied among plantations (12,490 - 37,253 kg/rai) including 3,003 - 27,491 kg/rai for P. kesiya
and 1,582 - 19,238 kg/rai for other tree species. The carbon stocks varied between 6,228
and18,709 kg/rai, of which 1,523 - 13,883 kg/rai was for pine and 785 - 9,540 kg/rai was for
the other species. The carbon stocks of pine tended to increase with stand age, but great
fluctuations were observed. The other tree species in the pine plantation played an important
role in the carbon stock, contributing from 6 to 80% of the total carbon stock in the pine
plantation. The majority of these other species was in the families Fagaceae, Theaceae,
Mpyrtaceae, Leguminosae, Euphorbiaceae, Rubiaceac and Lauraceae.
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Figure 1 Location of study area.
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Table 1 Growth of Pinus kesiya and other tree species.

Pinus kesiya

Other tree species

Age

(year) DBH (cm) H (m) DBH (cm) H (m)

Mean SD Mean SD Mean SD Mean SD
14 31.35 5.14 16.13 1.56 13.43 8.48 8.61 3.89
15 28.69 5.01 15.31 2.84 5.24 8.28 4.12 3.50
16 27.61 5.60 17.59 1.86 3.24 5.06 3.25 3.31
17 26.44 5.08 15.87 1.78 5.66 7.06 4.61 3.53
18 29.08 6.11 17.00 1.59 9.99 5.85 8.51 4.10
19 26.08 5.35 17.32 1.47 11.63 7.86 10.11 4.65
20 26.89 5.20 16.98 1.52 9.25 7.84 7.59 5.32
21 26.76 5.88 18.85 1.60 2.61 1.48 2.56 1.88
22 24.75 5.82 16.70 2.31 7.49 4.68 6.73 3.17
23 25.70 6.46 18.41 3.05 7.70 6.47 6.28 3.96
24 24.15 4.87 18.16 2.01 11.50 14.81 7.86 6.48
25 24.95 5.00 18.25 2.51 10.81 8.54 8.40 4.54
26 29.81 5.68 19.72 2.44 16.18  15.15 9.96 5.95
27 26.46 6.05 20.26 2.93 5.10 7.31 5.67 5.59
28 33.44 5.75 18.91 2.02 8.78 9.97 6.00 4.96
29 28.53 6.51 15.13 2.27 11.32 9.81 7.04 4.40
30 32.17 5.71 19.20 1.62 14.71 11.16 10.10 5.26
31 33.70 6.48 20.47 3.44 1426 10.49 10.13 5.17
32 31.85 5.99 20.16 2.48 17.15 16.04 10.18 6.94
33 34.30 5.78 23.15 2.33 5.05 4.57 3.16 2.24
34 31.91 6.53 21.33 3.10 11.71 11.41 7.41 4.84
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Table 2 Species richness and plant density in pine plantations over time.

Age  Altitude Number of Plant density (tree/rai)
(year) (m) Species Genus  Family Pinus Other tree Total
14 1410 36 30 20 23 77 100
15 1561 54 47 31 12 237 249
16 1 655 33 29 24 53 148 200
17 1561 61 51 34 17 344 361
18 1389 46 40 26 40 165 205
19 1393 38 32 22 62 81 142
20 1361 17 16 13 66 21 87
21 1314 41 31 22 65 151 216
22 1202 61 46 29 57 373 430
23 1204 50 37 25 49 222 271
24 1368 46 42 26 54 72 126
25 1362 39 33 23 69 85 154
26 1 463 31 25 19 63 51 114
27 1358 72 56 29 46 314 360
28 1410 35 30 21 36 58 93
29 1 606 32 30 16 37 58 96
30 1376 36 30 22 38 62 100
31 1 409 39 35 26 20 105 125
32 1362 34 29 23 45 41 86
33 1453 53 46 32 53 126 179
34 1393 50 45 26 33 137 170
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Figure 2 Representative samples of Pinus kesiya from four age classes.
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Figure 3 Tree biomass by species in pine plantations versus stand age.
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Figure 4 Average percentage proportion of aboveground biomass of Pinus kesiya and

other tree species.
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Figure 5 Relationships between plant biomass and tree densities in plantations versus age.
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Table 5 Analysis of variance for carbon

31 (2) : 1-15 (2012)

stock of Pinus kesiya.

Source DF SS MS F P
Replication 2 993 598 496 799 21.85 0.000
Age 20 26 675 546 1333 777 58.65 0.000
Error 2 810 63 898 137 22 740
Total 2 832 91 567 282

Table 6 Analysis of variance for carbon of other tree species.

Source DF SS MS F P
Replication 2 56 267 28 134 0.51 0.603
Age 20 30313 961 1515698 27.26 0.000
Error 9374 521 149 390 55 595
Total 9396 551 519618
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Figure 6 Biomass carbon stocks of plants in pine plantations versus stand age.
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