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Abstract

This article aims to study carbon massflow in red tilapia production from fishery farms located on Sena District,
Phranakhon Si Ayutthaya Province, by using life cycle assessment during April to December, 2017. Fifty red tilapia
farm owners were interviewed using a questionnaire about aquatic animal feed, electricity, gasoline and liquefied
petroleum gas (LPG) use in their fishery farms. Furthermore, carbon content, carbon fixation and carbon emitted were
also analyzed. The results revealed that the rate of carbon massflow from aquatic animal feed and carbon fixation in
red tilapia meat were 3.6x10™ and 2.5x10° kg.C/kg of red tilapia/day respectively. The ratio of carbon emitted from
faeces, digestion and respiration was 1.4x10° kg.C/kg of red tilapia/day. Concomitant CO2 emission from energy

consumption in red tilapia farms was 39.7952 kg.C/kg of red tilapia/day. CO2 emission from the use of fuel for
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transportation was the highest value followed by that of electrical energy. Therefore, efforts to reduce CO2 emissions

should be focused on reduction of energy consumption, especially in the use of diesel for transportation. Seeding farm

at shorter distance, sorter shipment trips and nearer LPG distributors would be recommended to reduce the carbon

emission course.
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Table 1 Analyzing methods for red tilapia meat, aquatic animal feed and faeces

Property Method

Moisture content
Volatile solid
Fixed solid

Carbon content

Dry weight of known samples, dried at 103 - 105°C for 24 h'
Lost weight from known weight of samples, incinerated at 550°C for 30 min"'
Remaining weight from known weight of samples, incinerated at 550°C for 30 min"’

Carbon measurement of dried samples by LECO CHN628 Series Elemental Analyzer'® and

CO2 measurement from faeces, digestion and respiration of fish by Gas Analyzer Respiration

Trial System'
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Table 2 Inventory and input—output analysis (mean+SD) for the red tilapia production of 1 kilogramme live-weight

ltem Unit result
General information Pond area rai 1.05+0.57
Duration of culture day 128.00+0.61
Feed conversion ratio - 2.53+0.62
Input Feed consumed kg/railyear 9,668.78+0.42
Electricity use kWh/kg of red tilapia/rai 1.41+0.47
Diesel oil use I’kg of red tilapia/rai 0.37+0.38
LPG use kg/kg of red tilapia/rai 0.32+0.30
Output Fish production kg/railyear 3,826.22+0.59
Waste water cubic metre 4,027.48+0.60
Faeces kgfrai 368.50+0.38
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Table 3 Carbon massflow of the red tilapia production

from fishery farms (meantSD)

Item C transferred

Average of live-weight fish* 1.197010.2168

Weight of fresh faeces excreted” 0.013710.0106

Faeces excreted per weight fish 1.25

(%)
oo 0.0036%0.0015
aton 0.002510.0018
s 0.0012%0.0009
emitted  input (%) 30.56
_ (%) 44.00
emitted fixation
C-Fixation efficiency (%) 69.44
Note "Unit = kgfindividual
“Unit = kg/kg of red tilapia/day
“Unit = kg.Clkg of red tilapia/day

Table 4 Average of CinIDut from feed, Cﬁxa

tiol
and respiration of red tilapia (meanSD)
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. in fish bodies, and Cemmed in the form of CO2 and CH4 from faeces, digestion

Item

Carbon content

Carbon transferred from aquatic animal feed to red tilapia (C )

nput 0.0036+0.0015
(kg.C/kg of red tilapia/day)
Meat 0.0008
Carbon fixation Bone and visceral organs 0.0017
(kg.Clkg of red tilapia/day) Total carbon accumulated in red tilapia body
0.0025+0.0018
(mass equilibrium)
Dry faeces 0.00108
Carbon emitted g Of CO, and Faeces 0.00009
(kg.C/kg of red tilapia/day) CH, Digestion and respiration 0.00000037
Total carbon emitted from red tilapia 0.0012+0.0009

fa CO, fiandaadassanfianssuniiuibee
Uariufuswan 50 sy (C,___) (Table 5) feade
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TUAANITANANTUEIN D IFLAAAINNA BINITLEWRIIT I
wazdaaldasing CO, §971§@ (39.6578 kg.Clkg of red
tilapia/day)



202 Watcharaporn Tantipanatip

Table 5 Average of C from energy consumption of

emission

red tilapia farm (mean+SD) (kg.C/kg of red
tilapia/day)

Energy consumption

emission

Fuel for transportation 39.6578+7.5089

Fuel for machine 0.0013+£0.0011

Electricity 0.1356+0.2333

LPG 0.0005+0.0011

Total C from energy use/1
emission 39.7952

kg red tilapia/day
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