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Abstract

Research program, study on carbon and water balance to estimate carbon footprint
and water footprint of rubber plantation: 3" period, 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. 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 investigated at 2 rub-
ber plantation sites. (1) Chachoengsao Rubber Research Center, Chachoengsao province. The
plantation area was about 50 rais. The rubber trees were 20 years-old (in 2014) and had been
tapped over 10 years. (2) Rubber plantation in Bueng Kan province. The plantation area was
about 100 rais. Rubber trees were 5 years-old (in 2014) and never been tapped. Both obser-
vation sites were a monoclonal stand of rubber trees clone RRIM 600.

The 1°" project, study on carbon balance to estimate carbon footprint of rubber plan-
tation, was separated into 2 parts. (1) carbon balance measurement of rubber plantation by
using Eddy Covariance technique and (2) carbon footprint from cultural practice and addition
by using LCA method in north-east part of Thailand, Bueng Kan and Udon Thani province.
Furthermore, soil respiration and other data e.g. girth and above ground biomass were ob-
served and these dates were used to provide information of carbon balance in rubber eco-
system. Carbon balance of in 2013-2014 shown that rubber ecosystem was a carbon sink.
Carbon footprint was estimated into 2 type, carbon footprint per area and carbon footprint
per yield. Carbon footprint per area in 2013 and 2014, carbon footprint of Site 1 was -4,485.16
and -6,496.24 kg CO, rai’l, respectively. While carbon footprint of Site 2 was -1,842.39 and -
4,078.09 kg CO, rai’, respectively. For carbon footprint from cultural practice and addition in
2013-2014, in site 1 was 28.5 and site 2 was 198.5 kg CO, rai’l. Carbon footprint per yield,
only site 1 that was calculated due to young rubber plantation (site 2) has never been tapped.
Carbon footprint of rubber plantation in 2013-2014 was -23.31 and -21.46 kg CO,. Kg''yield,
respectively. The carbon footprint caused by a cultural practice and addition was 0.30 kg CO,
Kg! yield. Limiting factors on carbon footprint from practice and addition in north-east area
of Thailand. The result shown that the consumption of fertilizers per unit was main causes
that affect the carbon footprint. the secondary factor was the yield per area.

The 2™ project, study on water balance to estimate water footprint of rubber planta-
tion (green water). The result shown that the evapotranspiration (ETR) was lower than refer-
ence evapotranspiration rate (ETo) which was estimated by using Penman-Monteith method.
The different between 2 values was greater than 50%. In addition, Kc was lower than the Kc
of rubber tree that has been reported by FAO. That mean actually water consumption of
rubber plantation was clearly lower than the calculated value by CropWat model. Water



footprint of a rubber plantation (Green water) in 2013 and 2014, only site 1 that was calcu-
lated. Water footprint was 7.76 and 5.60 m? H,O kg yield, respectively.

The carbon footprint caused by a cultural practice and addition was 0.30 kg CO, .Kg™
yield. Limiting factors on carbon footprint from practice and addition in north-east area of
Thailand. The result shown that the consumption of fertilizers per unit was main causes that
affect the carbon footprint. the secondary factor was the yield per area. Water used efficiency
(WUE) of both rubber plantation was used to compare the two areas. The result showed that
WUE of Site 1 was greater than Site 2. Water footprint caused by a cultural practice and
addition appeared only gray water, it was 2.23 and 2.17 m; H20.kg" yield for site 1 and 2,

respectively.

Effect of environmental factors, net radiation (R,), Global solar radiation (R,), Photosyn-
thetically active radiation (PAR), Air temperature (T,,), Humidity (RH) and Vapor pressure deficit
(VPD), on Net ecosystem exchange (NEE) was determined by using correlation analysis. NEE
was negative correlated with PAR and RH and positive correlated with Ry, Re, Tair and VPD. NEE
was strongest correlated with VPD.

Effect of environmental factors on parameter from water flux study, evapotranspira-
tion (ETR), crop water use (CWU) and crop coefficient (Kc), was determined by using correlation
analysis. NEE was significantly negative correlated with PAR and RH and positive correlated
with Ry, Rq, Tar and VPD. The result between 2 sites was lightly different. In site 1, ETR and
CWU was negative correlated with VPD and T, and positive correlated with R, R; and PAR.
The both parameter were strongest correlated with VPD for negative correlation and PAR for
positive correlation. The correlation between 2 parameters and RH did not appear. Kc was
negative correlated with VPD and T, and positive correlated with PAR and RH. This parameter
was strongest correlated with VPD for negative correlation and RH for positive correlation. The
correlation between 2 parameters and R, and R, did not appear. In site 2, ETR was negative
correlated with RH (except no leaf and refoliation stage) and positive correlated with R, Rq
and VPD. This parameter was strongest correlated with VPD for positive correlation. The
correlation between ETR and Ty did not appear. CWU was negative correlated with VPD and
Tair and positive correlated with R, R, PAR and RH. This parameter was strongest correlated
with Ty for negaitive correlation. For Kc, the result shown that Kc was negative correlated
with Ry, R, PAR, Ty and VPD and positive correlated with RH.

Keywords: Rubber, Eddy covariance technique, Carbon balance, Water balance,
Carbon footprint and Water footprint
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