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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
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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 ¢
|l egcc| 3| 2| 2 6
D @) S
$ | & o
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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