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Abstract
The objectives of this study were to assess the rate and potential of organic carbon
sequestration in the bottom sediments of hybrid catfish (Clarias macrocephalus x C. gariepinus)

ponds using organic carbon content, dry bulk density and sediment accumulation rate. Sediment
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samples were collected in 12 hybrid catfish ponds from 3 farms in Chang Ming subdistrict,
Pannanikhom district, Sakon Nakhon province during January to February 2017. The results were
the averages of pond age 3.50+0.52 years, sediment depth 19.88+4.04 cm, sediment accumulation
rate 5.86x1.64 cm/year, dry bulk density of sediment 0.77+0.07 g/ cm’, organic carbon content
1.51+0.45 % and organic carbon sequestration rate 699.22+370.91 ¢/ m?/year. The potential of
organic carbon sequestration in the sediments of 1,040 m* (the average of hybrid catfish pond area)
was 727.19 kg/year. Hybrid catfish pond can be a global carbon sequestration source by storing in

the sediments.

Keywords: carbon sequestration; organic carbon; sediment; hybrid catfish pond

1. unun unasivualng lawn vzia Wil 619
AL LY WU U 19LS UNTEaAN vivdn tudu iJuwnasdniiuansveuluaun

(greenhouse gases) Tuuss1na lnglan1zogis dAgy drunanihngalalasinsfinwiuinin wu

Ssmsiiutuvesfeasueulneenled (COY Wy dedhudeasvihaunndn (small pond) gy
awvinddniineliAndgmaniizlanieu (global il swosumasirluusuiu (inland waters) uazd
warming) Ssdsnansznusielanlunatsdiu Téua nsza1eegialanidudiuaunn wuindunum
nsnAnovnT Aanden Wudu dJagiuialands  drdglutpdnsadueu (carbon cycle) wavdl
ﬁmﬁ?{uﬁqLLawswﬂ’ﬂﬁaﬂzyméﬁ’ma'nﬁﬁmmn #nenmduunasinifuansueudiddyuviands
o aulugnsfnyiuazn1sidesing g Aeatu goalanlaldud o [2,3] Uold sednitn
nsandguilandou lne35ii uunasazaunde (aquaculture pond) Faduvetauiadnunds
wnasinifiuafueulaoonlesldinntu wu ns wiiafduddfanssumsdesdaiindudunils
saussAUgnUlilligadu fetunstnifiumdven vesmsUandesimideunssaniiiuamgues
(carbon sequestration) 3sdunuimanAglunis nsiinanielaneuunamiwedlan udvoe
anmsifinturesaiueulnoenledluussennia wentudsaansaiduuvasinifiuaseu (carbon
uanNisnsgaduinenisueulaeenleduos  sequestration) Wuitu Madltuagfunsdanisns
dulifudn mawAsuwlassgiuresUiinunuey Auadia (Msfniumsuaugns = nsvantaes
Sun3gludu (soil organic carbon) dnasy 19l AISUBY - NISANLAUATS UBU) LavaIunsald

HedAnsossavveslsunuasvoulaeanlaniy Usglovdiiatduansvauiasanlunisannis

UssnA Tnenuinisifiuduresaedsyusuna UanUa aga1s uauaInnIsLa sedniun [4]
ASUBUBUNISlUAULINEISDEaY 1 ALE1UNT0an Anikuttan wazane [5] AnwidngnImnNsAnLAY
USuruasueulneanlanluussennidnssesay 2 ansueulufunznouluteidosdn findngasinye
[1] (laifinnsidee) Wuszezan 1 T lulsumeduie

297



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 2 March-April 2021

wuhdegandninulunziaavrnndnuazvuig

a1 6

ANFINIAN

v
L

YanaNUgadl

o

Iugy (small and large lakes) Wegal

c

Tusrafuinvunlug (reservoir)

UV Adhikari wazAne [6] tay Boyd uag

v
o

Ay [4] Anulnuetaeednltnddneninlunisin

iuRISUBUINIIMEAUMAE NI (natural lake
and inland sea) LLGl'G‘l;Wﬂﬂ’lEJ"NLﬁuﬁ’lﬁuumimguax
émﬁuﬁmwmimws (large river reservoir and
agricultural impoundment)
UagtudeyalunisAnufsdneninnisin

vivasuauluvatassdniindadegdssiile oy

Y

WiguAUASAN®ILUNNSINEATNISUN (terrestrial

v
o a

farming) [5] wagWuIINISLaedRdUNNgRIINT

wulngeiianvesnisuanlusiuaindninilan n1s
Wesdniundwlvgfavdeuitesdulenu Fedeya

adalul we. 2559 nuirUsemalveinisitesdnd
idaluguuvurestesnniiandnduiosas 97
voswspianmaidssiun mduied 001,322
15 Tosvangniduvanhinsusuassiiiinades
mﬂﬁqmmmﬂﬂmﬁa (7] Tl w.a. 2560 Useine
Inefnandnveslainni lda1nn19mizia oe
105,144 fu lnsAndudesaz 25.4 9ann1simny
A sdnsundastanun (413,263 ) waynuing

NANAMLANTUIINT WA, 2559 vusiuiu 2,700

v
o 6 o

AU TINIAFNAUATHN U UBLABIERIUIRA 8,970

v
v 6 o A

15 uazfinandndilaannsiasedadindalude
2,077 #u [8] FafunisAnunilitngUsvasdiiie
(1) Useiiudnsinisiniuans veuduns luau
mzﬂawﬁutim?:mﬂmqﬂﬁﬂqa (Clarias macroce-
phalus x C. gariepinus) Tuil uil SanTnanauns
PMAUSUIUANS UBUBUNT S AUTUIWLUSINIAY
Yminuie uarsnsINsavaLYRIRUAYNDY LAY

(2) Usziiudnaninnisinuiuaisuaudunsgves

298

vaideelainningeaindmsinisiniivaisveu

BunsduaziuiueLdes

2. gunsnluassng
2.1 Wuiidnwn
UaAuid ssuainnd ngendanisifiu
HAKER 31U 12 U9 910 3 W58 Yeanguinensns

v

diaeslatnndnge angldnisanduausiuiy

I

USEnenyuuianils nnvednsegluundiuadng

a

19 8 unenssaniay J9rinanauas (A15199 1)
lawn WAsua1eva (Saichon Farm) @il S1-S6
(A 1A) Wrsununiad (Panawan Farm) @nnil
S7-510 (53U 1A) uwagrsuauysal (Sombun
Farm) @011l S11-S12 (5U% 1B)

2.2 N15USLLAUDASILAANYAINNITAN
< s a o6 a & &
NUANSUAUBUNT S luAUANBUNUUBLABIUAN

AnUNae
9 9

Table 1 The study location coordinates.

Stations Latitudes Longitudes
S1 17°1916.38 N | 103°4552.06 'E
S2 17°19'16.50 'N | 103°45'53.10 'E
S3 17°19'15.31°'N | 103°45'53.51 'F
Sa 17°1913.48'N | 103°4552.95 'F
S5 17°19'13.66 'N | 103°4553.82"'F
S6 17°19'13.90 'N | 103°45'54.74 'E
S7 17°19'10.87 'N | 103°45'50.89 'E
S8 17°19°09.21'N | 103°4550.79 'E
S9 17°19°09.38'N | 103°45'51.58 'E
S10 17°19°09.23'N | 103°45'52.53 'E
S11 17°19'27.79'N | 103°4505.82 'E
S12 17°20'27.71'N | 103°47°06.67 'E
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Figure 1 Sediment sampling stations from
Google Earth 2017. A: Saichon Farm
(51-S6) and Panawan Farm (S7-S10),
B: Sombun Farm (S11-512).
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Table 2 Sediment data and organic carbon sequestration rates in hybrid catfish ponds.

Pond Pond | Sediment Sediment Dry bulk | Organic | Organic carbon
Stations | areas age depth accumulation | density carbon sequestration
(m®) | (year) (cm) rate (cm/year) | (g/cm?) (%) |rates (g/m*/year)
S1 1,007 a4 12.97 3.24 0.73 1.41 333.75
S2 933 a4 19.93 4.98 0.76 1.70 643.74
S3 1,009 a4 24.50 6.13 0.80 1.59 779.10
S4 963 a4 20.13 5.03 0.66 1.37 455.04
S5 1,012 a4 21.53 5.38 0.81 1.10 479.58
S6 1,137 a4 11.20 2.80 0.86 1.23 296.18
S7 1,118 3 23.47 7.82 0.80 1.49 932.54
S8 1,036 3 21.72 7.24 0.76 2.29 1,260.05
S9 1,062 3 21.22 7.07 0.87 2.46 1,513.83
S10 1,119 3 17.87 5.96 0.73 1.09 47397
S11 1,047 3 22.64 7.55 0.67 1.16 586.53
S12 1,033 3 21.39 7.13 0.75 1.19 636.35
Average | 1,039.67 | 3.50 19.88 5.86 0.77 1.51 699.22
SD 62.19 0.52 4.04 1.64 0.07 0.45 370.91

Table 3 Correlation coefficient (R) between organic carbon sequestration rates and sediment

characteristics

Pond | Sediment Sediment Dry bulk | Organic
Sediment characteristics
age depth | accumulation rate | density | carbon
Sediment depth -0.3892
Sediment accumulation rate -0.8059*| 0.8561*
Dry bulk density 0.0531 | -0.1136 -0.0958
Organic carbon content -0.2474 | 0.2411 0.2996 0.3787
Organic carbon sequestration rate | -0.5669 | 0.5449 0.6709* 0.3880 | 0.8873*

* Statistically significant correlation (p <0.05)
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Figure 2 Relationships between sediment characteristics, sediment depth and pond age (A),

sediment accumulation rate and pond age (B), sediment accumulation rate and sediment
depth (O), dry bulk density and pond age (D), dry bulk density and sediment depth (E),
dry bulk density and sediment accumulation rate (F), organic carbon and pond age (G),
organic carbon and sediment depth (H), organic carbon and sediment accumulation rate

(1), organic carbon and dry bulk density (J). *Statistically significant correlation (p <0.05).
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Table 4 The data of carbon sequestration in the sediments of aquaculture ponds

s | =% .
~ | 8B ] & E| =2 =
© S & @2 | C S
N £ § > 5 7 2
Y - S
Types of aquaculture pond and location f%)n Q g S S S g Sources
= © @) AT
S8 Hl=|5|5 ¢
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Hybrid catfish (Clarias macrocephalus x C.
35 5.86 0.77 | 1.51 699 This study
gariepinus), Sakon Nakhon, Thailand
Catfish (Clarias sp.), Suphan Buri and Sara Boyd
8 2.50 0.18 | 1.46 64
Buri, Thailand et al. [4]
Nile tilapia (Oreochromis niloticus), Wudtisin
5 2.46 0.77 | 2.84 604
Nakhon Pathom, Thailand et al. [14]
Red hybrid tilapia (Oreochromis niolticus x Wudtisin
5 3.16 0.86 | 3.36 918
mossambicus), Nakhon Pathom, Thailand et al. [14]
Polyculture (Oreochromis niloticus and
Kunlapapuk
Litopenaeus vannamei), Chonburi, 0.77 | 1923 | 1.08 | 1.48 31
et al. [13]
Thailand
Polyculture (carps and shrimp), Orissa, Adhikari
14 1.86 0.59 | 1.39 153
India et al. [6]
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Figure 3 Relationships between organic carbon sequestration rates (OC,,)

Organic carbon (%)

and sediment

characteristics, pond age (A), sediment depth (B), sediment accumulation rate (C), dry

bulk density (D), organic carbon (E). *Statistically significant correlation (p < 0.05).
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