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ABSTRACT

Study on the growth, biomass and carbon storage in Jatropha curcas L. was carried out
at the National Corn and Sorghum Research Center, Nakhon Ratchasima province. The objective
was to study the growth and carbon storage in the aboveground biomass of four varieties of 5-year-
old J. curcas L. namely, Kamphaeng Saen, KUBP16, KUBP20 and KUBP74. A randomized
complete block design was used with 3x2 m spacing. Tree dimensions (diameter at ground level,
diameter at breast height and total height) were measured for aboveground biomass estimation
using an allometric equation. The carbon concentration in each constituent part of J. curcas L.
was analyzed using the Dumas or dry combustion method.

The results showed that Kamphaeng Saen had the largest diameter at ground level,
diameter at breast height and height. KUBP20 had the greatest stem biomass while KUBP74
had the greatest branch and leaf biomass. KUBP74 had the greatest total biomass followed by
KUBP16, KUBP20 and Kamphaeng Saen with values of 17.76, 16.29, 15.98 and 15.96 kg tree!,
respectively. The carbon concentration in the biomass was not significantly different (p>0.05)
either between varieties or between the tree parts. However, KUBP74 had more carbon storage
in the total biomass than KUBP16, KUBP20 and Kamphaeng Saen with values of 7.88, 7.27,
7.15 and 7.12 kg C tree’!, respectively. Nevertheless, the differences in the carbon storage were
due to differences in the biomass rather than due to the carbon concentration in each tree part of

J. curcas L.

Keywords: biomass, carbon storage, Jatropha curcas L.
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Table 1 Growth of four Jatropha curcas L. varieties.

Variety D, (cm) DBH (cm) Height (m)
Kamphaeng Saen 17.90 6.60 4.32
KUBP 16 16.37 5.92 3.90
KUBP 20 17.83 6.57 4.32
KUBP 74 16.85 5.78 3.78

F-value 5.82% 26.51%* 29.63**

Remarks: ** = Highly significant difference at p<0.01
* = Significantly different at p<0.05
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Table 2 Allometric equations of aboveground biomass of four Jatropha curcas L. varieties.

Variety Allometric equation R?
Ws = 0.2568(DBH?H)?-3104 0.8586*
Kamphaeng Saen Wb = 0.0020(D,*H)!2056 0.8051*
W1 =0.0000002(D,2H)>9206 0.8246*
Ws = 0.1420(DBH?H)?-63% 0.9280**
KUBP 16 Wb = 1.3704(DBHZH)"-4524 0.8229*
W1 =0.0227(DBH?H)?-3830 0.8120*
Ws = 0.0169(D,*H)?-7600 0.9249**
KUBP 20 Wb = 0.0041(D*H)!103! 0.9675%*
W1 =0.0080(D,,*H)0->068 0.8465*
Ws = 0.0009(D *H)*1876 0.9721%**
KUBP 74 Wb =0.0013(D*H)!-2%84 0.8879*
W1=0.0153(D,*H)6631 0.8050%*

Remarks: ** = Highly significant correlation at p<0.01
* = Significant correlation at p<0.05
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Table 3 Aboveground biomass of four Jatropha curcas L. varieties.

Aboveground biomass (kg tree’!)

Variety Stem Branch Leaf Total
Kamphaeng Saen 3.61 11.91 0.44 15.96
KUBP 16 3.28 12.61 0.40 16.29
KUBP 20 4.02 11.65 0.31 15.98
KUBP 74 3.87 12.28 1.61 17.76

F-value 1.40ms 0.19m 82.37%* 0.44ns

Remarks: ** = Highly significant difference at p<0.01
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Table 4 Carbon concentration of stem, branch, and leaf of four Jatropha curcas L. varieties.

Carbon concentration (% dry weight)

Tree part
Kamphaeng Saen KUBP 16 KUBP 20 KUBP 74 F-value
Stem 44.59 44.08 44.63 43.98 1.07"
Branch 44.66 44.72 44.86 44.52 0.21m
Leaf 44.39 44.03 45.23 44.13 1.02"
F-value 0.10™ 0.71m 1.94"s 0.37m

Remark: ns = Not significantly different at p>0.05
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Table 5 Carbon storage in aboveground biomass of four Jatropha curcas L. varieties.

Carbon storage (kg tree™)

Variety Stem Branch Leaf Total
Kamphaeng Saen 1.61 5.32 0.19 7.12
KUBP 16 1.45 5.64 0.18 7.27
KUBP 20 1.79 5.22 0.14 7.15
KUBP 74 1.70 5.47 0.71 7.88

F-value 1.51m 0.18" 83.70** 0.38"

Remarks: ** = Highly significant difference at p<0.01
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