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ABSTRACT

Growth, biological production and carbon stocks in two series of RRIM600
clone para rubber plantations on Phon Phaisai and Chakkarat soil series in Nong Khai
and Bueng Kan provinces, northeastern Thailand were investigated including the 1, 5,
10, 15 and 20 years old plantations, and two natural forests. A total of 30 sampling
plots, 4040 m? in size, were used for rubber growth study in the plantations, three
plots per each age-class plantation, and two plots for the natural forests. In each plot,
stem girth at 1.3 m above ground (GBH), crown width and height of all rubber trees
were measured. One individual of rubber tree having the mean growth in each age-
class plantation was cut for measuring biomass and making allometric equations using
stratified clip technique. The natural forests included the dry dipterocarp forest (DDF)
on Phon Phisai soil series and the dry evergreen (DEF) forest on Chakkarat soil series.
One sampling plot was made in each natural forest for the plant diversity and biomass
studies. The stem girth and height of all trees in the plot were measured. For each soil
series, one plot of each age-class plantation used for the rubber growth study was
selected for soil investigation, three pits per each plot. The soil samples were taken
along soil depth based on the composite sampling technique. Soil analysis in the
laboratory included physical and chemical properties.

The rubber tree densities in plantations of two soil series varied between 73-86
trees/rai (456-537 trees/ha). Stem girth and height were increased with the plantation
age. The growth was very rapid from 1 to 15 years after planting, and become slow
during 15 and 20 years. On Phon Phisai soil series, the mean growth of rubber in 1, 5,
10, 15 and 20 years old plantations were increased with age: stem girths; 8.23, 29.42,
36.76, 53.54 and 54.45 cm.; tree heights were 6.49, 8.83, 11.98, 15.41 and 14.46 m
and crown diameters were 2.60, 4.80, 5.30, 6.40 and 5.70 m, respectively. On
Chakkarat soil series, the rubber growth was more rapid than those on Phon Phisai
soil series: stem girths; 15.61, 34.88, 51.67, 56.83 and 73.18 cm; tree heights were
5.56, 9.61, 11.98, 22.50 and 23.95 m, and crown diameters were 2.46, 5.58, 6.19, 5.92
and 6.90 m, respectively. Biomass amounts of rubber trees in these plantations were



different between the two soil series: Phon Phisai soil series; 1.50, 17.66, 42.07,
122.64 and 123.07 Mg ha, and Chakkarat soil series; 3.75, 27.07, 100.46, 184.97 and
406.13 Mg ha, respectively.

Phon Phisai soil series (Pp) was developed from wash deposit over shale
and/or siltstone. They were lateritic soils which contained many gravel classified in
Order Ultisols, and covered by DDF. The textures were sandy clay loam in surface
soils, and clay in subsoil. The bulk densities were moderately to very high throughout
soil profiles. Soil reaction was almost very strongly acid. Organic matter contents
were moderately to very high only in surface soils and low to very low in subsoil.
Contents of total nitrogen and most extractable nutrients were low to very low
throughout soil profiles. Chakkarat soil series (Ckr) were similar to Pp soils that were
formed from wash deposit of sandstone, but they were deeper soils classified in Order
Ultisols. Their physical properties differed from the Pp soils that contained the lower
clay contents, and the textures were sandy loam, loamy sand to sandy clay loam in
surface soils, and almost sandy clay loam in subsoil. Water drainage was better than
the Pp soils. The bulk densities were moderately to very high throughout soil profiles.
They were more acid than the Pp soils, extremely acid in surface soils and very
strongly acid in subsoil. The soils had also very low fertility as same as the Pp soils.
There were little changes in soil properties during 20 years of rubber plantation on the
two soil series.

For Phon Phisai soil series, ecosystem carbon stocks in the rubber plantations
were increased with age: 22.52, 47.47, 52.65, 101.35 and 82.16 Mg ha™?, respectively,
involving two compartments; (1) biomass carbon: 0.85, 10.11, 24.01, 70.12 and 70.13
Mg hat; and (2) soil carbon: 21.67, 37.36, 28.64, 31.23 and 12.03 Mg ha. The DDF
had the total carbon stock of 79.21 Mg ha*; 45.68 Mg ha* in biomass and 33.53 Mg
ha! in soil. For Chakkarat soil series, the ecosystem carbon stocks in these plantations
were increased with rubber age: 18.52, 65.89, 128.27, 202.03 and 354.39 Mg ha’,
respectively, including two compartments; (1) biomass carbon: 2.13, 15.52, 57.38,
105.78 and 231.52 Mg ha't, and (2) soil carbon: 14.26, 16.83, 18.52, 16.05 and 13.37
Mg ha. The total carbon storage in dry evergreen forest was 134.62 Mg ha*; 124.20
Mg ha in biomass and 10.42 Mg ha™ in soil. The carbon stocks in ecosystems of
rubber plantations on Chakkarat soil series were higher than Phon Phisai soil series
depending upon the rubber growth and biological production.
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