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Abstract

Study on carbon and water balance to estimate carbon footprint and water footprint
of rubber plantation was propose to measure carbon and water flux with Eddy Covariance
technique. Carbon and water flux data is the basic data that were used to assess carbon and
water footprint of rubber ecosystem which never been studied. In addition, these basic data
were used to study effect of environmental factors on carbon and water balance of rubber

ecosystem.

Carbon and water balance of rubber ecosystem (RRIM 600) were measured from 2
rubber plantation sites. (1) Chachoengsao Rubber Research Center, Chachoengsao province
which the area was about 50 rais. A rubber tree was 19 years-old (in 2013) and has been
tapped over 10 years. (2) Rubber plantation in Bueng Kan province. Area was about 100 rais.
Rubber tree was 4 years-old (in 2013) and never been tapped.

Carbon balance measurement was separated into 3 parts, (1) carbon equivalent from
rubber plantation that was measured by using Eddy Covariance technique, (2) carbon equiva-
lent from cultural practice and addition by using LCA method and (3) carbon equivalent from
rubber yield. Furthermore, soil respiration and other data e.g. girth and above ground biomass
were observed. All of data were used to assess carbon footprint and analyzed effect of
environmental factor on carbon flux. At Chachoengsao Rubber Research Center, data obser-
vation was done during June 1, 2012 to April 30, 2014 (Total 11 month). Carbon equivalent
which were storage in rubber plantation and yield were 1,351.48 amd 129.11 Kg C.rai!,
respectively. Carbon equivalent which was emitted from cultural practice and addition was
9.02 Kg C.rai’'. Total carbon equivalent from 3 parts represent that carbon about 1,471.57 Kg
C.rai ! was stored. At Rubber plantation in Bueng Kan province, data observation was done
during September 1, 2012 to April 30, 2014 (Total 6 month). Carbon equivalent which were
storage in rubber plantation was 334.11 Kg C.rai’". Carbon equivalent which was emitted from

cultural practice and addition was 13.23 Kg C.rai.

Total carbon equivalent from 3 parts
represent that carbon about 320.88 Kg C.rai* was stored. Carbon equivalent from Site 1 and
2 found that almost of carbon equivalent appeared in rubber plantation, 90.73 and 96.19%,
respectively. Follow with carbon equivalent from yield (8.67%, Site 1) and cultural practice
(0.61 and 3.81% for Site 1 and 2), respectively.

Water flux of rubber plantation was measured concurrent with Sap flow and Soil water
content. Both data was used to assess water footprint and analyzed effect of environmental
factor on water flux. At Chachoengsao Rubber Research Center, data observation was done
during June 1, 2012 to April 30, 2014 (Total 11 month). The result shown that sum of evapo-
transpiration (ETR) and reference evapotranspiration rate (ETo) were 799.82 and 1,164.00 mm,
respectively. Crop water use (CWU) was 1,279 m°. rai’* and amount of latex was 160.97 Kg

rai’'. Water footprint of this plantation was 7.96 m?.Kg yield™. For rubber plantation at Bueng



Kan provice, data observation was done during September 1, 2012 to April 30, 2014 (Total 6
month). Sum of ETR and (ETo) were 271.86 and 1,238.1 mm, respectively. Crop water use
(CWU) was 377.51 m®.rai"and amount of latex was 30.04 Kg rai"(rubber tree in this plantation
are not tapped, yield was estimated by using data from reference). Water footprint of this

plantation was 12.57 m>. Kg yield™.

Effect of environmental factors on carbon and water flux was studied by using corre-
lation analysis. In Chachoengsao Rubber Research Center, the result showed that net ecosys-
tem exchange (NEE) decrease with increasing of leaf area index (LAI), Global solar radiation (R)
and RH. NEE increase with increasing of Vapor pressure deficit (VPD) and there are no rela-
tionship between NEE and air temperature (T,). For rubber plantation in Bueng Kan provice,

NEE decrease with increasing of R,, T and VPD. And NEE increase with increasing of RH.

In Chachoengsao Rubber Research Center, the result showed that Evapotranspiration
(ETR) increased with increasing of LAl and R,. And there are no relationship between ETR and
value of T4, RH and VPD. For rubber plantation in Bueng Kan provice, ETR increased with

increasing of R, Tar and RH. And there are no relationship between ETR and VPD.
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