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Carbon Footprint of Pomelo: A Case Study in Aaphawa District,

Samut Songkram Province
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Abstract

This research aimed to study.the process.of planting pomelo and identify activities that can affect
emissions and sequestration of greenhouse gases in evaluate and compare carbon footprint of the release
and absorption of greenhouse_gases both directly and indirectly from the pomelo planting activities using
natural fertilizer and chemical fertilizer in the farms and to propose ways to reduce carbon footprint from
activity of pomelo. The purposive sampling method from 3 pomelo plantation farms use natural fertilizer
and 3 pomelo plantation farms use chemical fertilizer. From the study, there were greenhouse gas emissions
0.0481 tonCO,e/Rai or 63:34 % of carbon footprint in natural fertilizers plantation and 2.5604 tonCO,e/Rai
or 98.77 % of’carbon. footprint in chemical fertilizers plantation. Most of carbon footprint comes from
chemical fertilizers and pesticides. In addition, the second highest greenhouse gas emissions came from
working=equipment in type 2 were 0.0339 tonCO,e/Rai in natural fertilizer plantation and 0.0213
tonCQ,e/Rai in chemical fertilizer plantation. By planting pomelo in farms with natural fertilizer, it has the
average carbon’ sink of 1.271 tonC/tree, and the average carbon sink of chemical fertilizer was 0.957
tonC/tree. Planting more trees could help reduce the amount of greenhouse gases, and much carbon
dioxide .can be more absorbed. Guidelines for reducing carbon footprint in pomelo planting must be
implemented. Reducing the use of chemical fertilizers and promoting the use of natural fertilizers, including
using of pesticides made from natural products and hiring human labor for weeding must be encouraged.
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The rating assessment of the uncertainty of the data was not accurate because it was not complete. More
in depth studies could be conducted for more accurate useful data.
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Ty CO, Emission #io Yanuansusuaniwiannfansaulag nheflaniuansueulnoenledieui
3o kgCO,e)
Data activity fie Teyananssu ey Alansu dns)
EF (emission factor) fis An1sUdesieiFounszan derildlunsdinaneazidends Table 1

Table 1 Greenhouse gas emission factor of each of the items involved in pomelo cultivation.

ltem Unit Emission Factor Reference
(KgCO,e/unit)

Diesel Oil (burning) litre 2.7446 TGO (2015)

Benzene (burning) litre 2.1896

Fuel oil kg 0.3041

15-15-15 fertilizer kg 1.4305 TGO (2015)

12-24-12 fertilizer kg 1.3952

12-12-24 fertilizer kg 1.2663

stable manure kg 0.1097

Glyphosate kg 16.0000 TGO (2012)

Paraquat ke 3.2300

Bromacil kg 5.2500

Diuron kg 7.0400

Ametine ke 8.5100

Thailand Grid Mix Electricity kWh 0.6093 Thai National LCl Database/
MTEC (2015)

Pomelo cultivation ke 0.2379 Including soil preparation,

planting, care, harvest, and

postharvest; from literature
review Thai National LC|
Database/ MTEC (2015)

Tap Water from the Provincial m 0.7043 Thai National LCl
Waterworks Authority (PWA) Database/MTEC (2015)

4 wheels car 7 ton No load ton-km 0.3270 TH database, classified and
4 wheels car 7 ton“50% load ton-km 0.2815 uncertified

4 wheels car 7 ton 75%.load ton-km 0.1920

4 wheels car:ton Full load ton-km 0.1472

mseanieaiunslddend wuadu 2 da fie nsldun (mswdnde) muansde Uszneudae N-P-K
wazn15tde (Varabuntoonvit, 2014)
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Table 2 Emission Factor (EF) of straight fertilizers.

Fertilizer Emission Factor (kgCo,e/kg)
Urea as N 3.3036

DAP as P,Os 1.5716
Potassium chloride as K,0 0.4974

Filler* Assume =0
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nsAalsumsUassingseunseaniinannsldde amnsarwalaanaunis:

GHG of the acquisition of fertilizer (kgCO,e) = Fertilizer consumption (kg) x
[(%N x EF) + (%P,0s x EF) + (%K,O x EF) + %Filler x EF)] Aun1g 2

2) nsAunsldie Nitrous oxide (N,0) $o8az 1 vesly N azidsudu N,O Faanunsadaild
NANNTT:
U3aau nitrous oxide N5l (keN,0) = Usunaunsldie (kg) x [(%N x (1/100)] x (44/28)

nsAnaUsIuigEeunszanaINNslile 31nauns:

U3 GHG anmslade (keCOze) = U3anaw N,O 91nnnshdle (keN,0) x 265
* GWP 100 year of N,O (IPCC: AR5-2013)

MImuIUIINafYTaunsEanaNns Ile:
U3uau GHG 9 nn1sldie (kgCOLe) = GHG anmslaunvesdy + GHG annnashdde © _ aunis 3
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nion (DBH) uag mmmmu (h) ‘vmmu \5H aumwauaLLausammmnmuwmausamqﬂsumm 14.1 cm (Diameter
> 4.5 cm) UagANEnANd1 2 m mmlmum’mlmwumaimaaﬁ Tmamamwamwﬂmaaau 25 YpYUNA LD
i’mmmammwmamuhMﬂmuiuwuml,m SafuanmnAaT NN o (TGO, 2012; Meepol, 2010; Erni,
2011) . > . .

nsfuaAang dmtnuis) vesiulsiviieiuiu auanmlddmiudiu fa wazlu Tag allometric
equation 917 Brown (1997) @un1sanaesdniaiily(generic biomass regression) :

AGB (kg) = exp (-2.134 + 2.530log (DBH)) A1N5 4

we:  exp {..} = “raised to the power of”
AGB = #nanenu wiie Alansy
DBH = idurugudnarslusgaven (L.5m) Tunihe wusiuns

Carbon sink = biomass x 0.5 . aunns s

nsAwusIunsaduaitetlaeenlunvaiulyl:

Carbon dioxide absorption = Carbon sink x (44/12)
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Figure 2 Greenhouse gas emissions from pomelo cultivation activities with natural and chemical fertilizer

applications.
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Figure 3 Proportions of greenhouse gas emission by pomelo cultivation activites with (A) natural fertilizer
application and (B) chemical fertilizer application.
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Table 3 Possible scenarios if decrease each activity by 10%.

Natural fertilizer application Chemical fertilizer application
GHG Emission  Possible scenarios if ~ GHG Emission  Possible scenarios if
Scope Activity (tonCO,e/l5) decrease each (tonCO,e/15) decrease each
activity by 10% activity by 10%
(tonCOze/vLil) (tonCOze/li')
1. 1.1 vehicle
. 0.0351 0.0316 0.0226 0.0203
Direct movement
activity 1.2 tree
, 0.0108 0.0097 0.0053 0.0048
planting
1.3 use of
fertilizer and 0.0130 0.0117 2.5321 2.2789
chemical
2. 2.1 electrical
Indirect power for 0.0020 0.0018 0.0014 0.0013
activity watering
2.2 farmers
transportation 0.0339 0.0305 0.0213 0.0192
to work
2.3 Water used
in watering 0.0012 0.0011 0.0007 0.0006
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