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Abstract
Background and Objectives : An intensive snakehead fish culture in earthen ponds in Ang Thong province are

reared without any aeration system. Waste accumulation occurs according to the culture period. Therefore,
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the water must be exchanged with different volumes and frequencies. The discharged effluent is usually high
in nitrogen compounds, especially ammonia and nitrate. These affected the water quality in natural water
resources and the environment. Due to the lack of information on the optimal water exchange frequency for
fish growth, in this study, the effect of 3 different water exchange frequencies on the total yield of snakehead
fish and nitrogen balance changes in intensive snakehead fish culture in earthen ponds with different water
exchange frequencies were studied.

Methodology: The completely randomized design consisted of 3 treatments, which were 3 systems of water
exchange frequencies: Treatment 1, snakehead fish farming system with water exchange once a week (T1);
Treatment 2, twice a week (T2); and Treatment 3, three times a week (T3). Each treatment contained 3
replicates. The experimental units were 1 rai (1,600 m?) earthen ponds, filled with water at 150 cm depth and
a total water volume of 2,400 m®. The fish with an average initial weight (+SD) of 5.01 + 0.87- 5.47 + 0.69 g
were stocked at the density of 10,000 fish/pond (6.25 fish/mz). The data of total fish weight and total feed were
recorded. Water quality, sediment, and total nitrogen in feed, water, fish and sediment were analyzed; the
data obtained were then used to calculate the nitrogen budget.

Main Results : The result showed that the average final total fish weight (£SD) of T2 (water exchange 2
times/week) (9,000.00 = 17.65 kg) and T3 (water exchange 3 times/week) (9,137.00 + 11.25 kg) had
significantly higher yield (p<0.05) than that of T1 (water exchange 1 time/week) (8,600.00 + 15.14 kg). There
was no statistically significant difference (p>0.05) in the total feed used in fish rearing in all three treatments.
In addition, the average feed conversion ratio (FCR) in T2 (1.536 = 0.001) and T3 (1.500 + 0.001) were
significantly lower (p<0.05) than that of T1 (1.603 + 0.002). The nitrogen budget in snakehead fish culture with
three different management systems showed that the nitrogen sources were fish feed, sediment and water,
respectively. The main source of nitrogen in the fish ponds was fish feed. The percentages of nitrogenin T1
from water, sediment, and fish feed were 4.1 £ 1.12, 12.7 + 2.61 and 83.2 + 4.17%, respectively. Whereas in
T2, the nitrogen from water, sediment, and fish feed were 5.7 £ 1.04, 14.0 £ 1.00 and 80.3 £+ 2.18%,
respectively. As well as, in T3, the nitrogen from water, sediment, and fish feed were 5.2 + 1.32, 13.8 £ 2.15
and 81.0 £ 1.83%, respectively. The source of nitrogen from water filled into the ponds, was found to be that
T2 and T3 had significantly higher (p<0.05) nitrogen percentages than T1, while there were no significant
differences (p>0.05) among the nitrogen percentages from the sediment in all 3 treatments. As for the nitrogen
from fish feed, T1 had a significantly higher (p<0.05) percentage of nitrogen than those of T2 and T 3.
For nitrogen loss from the fish ponds, there was accumulation in fish, sediment, effluent, and others that was
non-detected. The main loss of nitrogen from the fish ponds of all 3 treatments was accumulation in fish. As in
T1, the nitrogen loss from effluent, fish, sediment and others were 22.1+2.83, 35.0+2.12, 30.1+3.61 and

12.8+3.80 %, respectively. For T2, the nitrogen loss from effluent, fish, sediment and others were 19.5 + 2.33,
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35.2+2.44, 28.6£1.65 and 16.7 + 4.33 %, respectively. In addition, in T3 the nitrogen loss from effluent, fish,
sediment and others were 17.8 £ 4.02, 38.4 + 3.17,27.4 £+ 1.78 and 16.4 + 4.12 %, respectively. Nitrogen loss
from fish ponds by accumulation in effluent, it was found that in T1, the percentage of nitrogen loss was
significantly higher (p<0.05) than those of T2 and T3. The same results were found in nitrogen loss by
accumulation in sediment and others. On the other hand, by accumulation in fish, the nitrogen loss of T3 was
significantly higher (p<0.05) than those of T1 and T2.

Conclusions : The intensive culture of snakehead fish in earthen ponds with three different water exchange
frequencies showed that the fish in T2 and T3 (the water exchange 2 and 3 times/week) had significantly
(p<0.05) higher final total fish weight and lower feed conversion ratio than that of the fish in T1. The main
source of nitrogen in the fish ponds was from the fish feed, which had an average nitrogen content (+SD) of
between 80.3 + 2.18 and 83.2 £ 4.17%. In addition, the main nitrogen loss from the fish ponds was the fish,
which had an average nitrogen content (+SD) of between 35.0 + 2.12 and 38.4 + 3.1%. The optimal water
exchange frequencies for an intensive snakehead fish culture in earthen ponds were twice a week.

Keywords : nitrogen balance; water exchange; intensive culture system; snakehead fish
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AaRnnUYe A99AdATEALIANNANTIRZNAUAWIAULE U NULBYNIAaUAURNEANNTIRENLAN e TayandN
anldAmunmnfinnasresnzneuiuiutedsanniy 3 uasiivsaesniulutaaiuin 5 qp/ue hdaetiewas
sonfwdumunuaaste udot hifmsgimnifiuinaislsznaululasau mudsaas AOAC (2000) indeya
Tulnsaun AN A UIUAIANAIN 2

=3 o 1 o o 1 1 A dy ¥ ai a

Wiudaadieanusilan: a1uau 50 nfuainusdaziie nnneu Tnanaaanisaaslaldaimsdaninan
ANUFEMLAL Y 1AL eNINaN TN Tukaft TdA Az lSun s lulnsiausanm N3 s Ues AOAC (2000)
iy lulnsiaunliuAuanisannisi 4

iusietelan: ieBunasefiusisetieilanaiuam 50 Aasetie wasaniuszudeniadaetan guifiu
Faat9tlannniaeuauay 25 dasate Witlanundaiiuindeeasesdelnianatian 2 dunds waavinlidan
Arzagnaranitaaudluidudauduuds antutifedsiududellfmasifinnlulnsauluflanly

°o v

vestlfriRnssiely muTsres AOAC (2000) ihdeyaluinsiauiliuAuinidsannisi 5

al

¥ o v
o a a

Punnlulasian anuidngiie wse uiidnaiisasnainiia (Total Nitrogen in Water, TNW; kg)
TNW = (CNW x V) x 10 (1)

CNW Aa aonududuraslulnsiaunnmadalaluin (mg/l vise gram/m®)

vV As U3nnmstinludeiasailan vive U5u1msunnaneieeananntiasauyanusa (m?)
BunlulnsauainnzneuAuiule (Total Nitrogen in Soil, TNS; kg)
TNS = (CNS x TOM) (2)

CNS A Aunduaadlulnsauinmadnlsannnznaufuiue (%)

TOM Aa BuRsrasnznauAuiuLe (kg) aA1u1snA1ulInsldannannish 3
1Fu1m3r89RTNauAUNULe (Total organic matter, TOM; kg)
TOM = (OMD x PA) x 1000 (3)

OMD A8 ANHNANIAIALNAUALALLAAE (LWAT)

PA A8 WUNURILID (ANF1GLHRAT)
Bunululnsiauainaims (Total Nitrogen in Feed, TNFeed; kg)
TNFeed = (CNFeed x TF) x 107 (4)

CNFeed Aa Audnduredlulnsaunmngadnlaaina1mnig (%)

TF Ag anuauevsianueaf Miaeadan (kg)
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Bunlulnsauinazanlusailan (Total Nitrogen in Fish, TNFish; kg)
TNFish = (CNFish x FP) x 107 (5)

CNFish A8 AHTNduLe9luins@unngIadmeilaanniiadan (%)

FP Ae nandnlansaniiaLie (kg)

anntluideyaiFunnlulnsiaundaudigiie uazigadusanllainte nAuinmigavesliulngay

a
v

Anprunglutelulafidussald

N1994ATILITBYAN AT

v
o o

ﬁﬁﬂgﬁamw'ﬁmﬂmmuﬁ“\mm Pannemnsiilarfuoun sasmsuaaueaduile (FCR) 1a3ya
unadlulnnaufifuadlue LL@&%@H@%NWMVLHIM?L@uﬁQEQLaﬂ’ﬂ’ﬂﬂ@ﬂm_i’a 18999 3 TANINARES NVIATITH
NANINADAA2EATIATIZHA MWL TUIIU (analysis of variance) WUL one way ANOVA wazid3auiiaunanu
Lmnﬁwmmﬁﬁmmﬂ'wLa?imwdﬂmmmimmmvﬁ”qﬁ% Duncan's new multiple range test fiszfutldn Ay
(p<0.05)

ADVUTRASTINIZEILIAYINITNAAB

X A e 4 = , . r d
naaeddslanteunnifuetnenIns aauandnnguannsailsruuarnisudsglananes faagi
ANUATAULTAY ANDTLART T A9Mina1adLazan1aTananAansn1slazas anzmalulagniainems
WATHARIUNITNINEAT HanendeimATuTag s THeAagesTu)H AMdANTEUATATEL N TTUTIABU NEENIAN

D9 LARURAAN W.A. 2564

Results

fayanananlan wuan ﬁmﬁﬂﬂmmm@mﬁmmgﬂ (iSD)m@mmm?mmam'ﬁ 2 (9,000.00 + 17.65
Alans) uaz 3 (9,137.00 + 11.25 Alani) fuandnigandretieiiludifymnneadin (0<0.05) ieiftuuiuganis
NAReST 1 (8,600.00 + 15.14 Alansw)

° o

, A & > P e R aa
ﬂquﬂ?‘mqm@quqimimuﬂqﬂ@ﬂ\?ﬂ@'WJQ\TVN@qﬂﬁmﬂqimﬂ@@\?iﬂﬂﬂqqﬂumﬂmq\iﬂu@ﬂqﬂﬂuﬂ@qﬂquQ@ﬂm

(7

(p>0.05) A4 Table 1 uazdnsnsulasuatmaiuileeaaassialuganimaaeae? 2 (1.536 + 0.001) ua 3
(1.500 + 0.001) HAANINataTld1 Ay 19als (p<0.05) IalauiuganITMAaasi 1 (1.603 + 0.002) LA
Tiwiudndan luganimeaei 2 uaz 3 Adsz@nsnmlunisasueaduielanldfndiganimeaesi 1
A4 Table 1

palulasianlunisiaeslandeundssuunisdnnigeineii 3 szun iWeiatsaununasisnaadlulnsian

: 4 - ¥ da e cs o -

Wug1 gan1anaaead 1 HFuululnsauainifidindate 4.1 £ 1.12 wWefidud azanseanuiainiu 12.7 +
2.61 Wafidus uazainansilan 83.2 + 4.17 wlesfidud ganmeaesd 2 Hlunululnsauaininidiadie
5.7 = 1.04 1efldus aza1888nN1AINAY 14.0 £ 1.00 tefidus wazaine1misan 80.3 £ 2.18 ilafiGusl

gan1maaeen 3 HlFuinlulasiauaindiiiudnte 5.2 + 1.32 wWefidul avarseanunainiu 13.8 + 2.15
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wWasidus wazainanunsilan 81.0 + 1.83 wasidus wudn unasiuivanaesiulasaululelarvewisainganig

NAABY N1ANAIITLA AN Table 2 WA Figure 1

Table 1 Total yield, total fish feed and FCR of snakehead fish cultured at 3 different water exchange

frequencies

Parameters Treatment 1 Treatment 2 Treatment 3
Total yield (kg) 8,600.00 + 15.14" 9,000.00 + 17.65° 9,137.00 + 11.25°
Total fish feed (kg) 13,790.00 + 11.35° 13,820.00 + 17.33° 13,706.50 + 6.92°
FCR 1.603 + 0.002" 1.536 + 0.001° 1.500 + 0.001°

Note: The superscript letters indicate comparisons among the means within the same row. Values with the

same superscript letters are not significantly different (p>0.05).

o

unasnunaaslulasiauanifldiaaslainudn luganismeaasit 2 (nswasudeun 2 A5yddan)
waz ANIIMAAeN 3 (Nailaaudeun 3 AfydUan) HusualulnsauindngendnesnaiisdAymisada
(p<0.05) \WaWguiugANIMAaen 1 (Nsuaaudaun 1 AFY&Ln)

wiasnnzeslulnsiaunazargaaniianfuluteaes wudn fanganisnaaadld daanuuansig
ae N HuudAtYNNaA (0>0.05)

o o : o Jdo ¥ . =

uwnaeiunzeslulnsiaunainaimsdan wudn luganiamesei 1 (Mawasudieun 1 a5ydlan) |
PunululasiauidainaimsilangandredeilitdAnmeas (p<0.05) WeWsuiuganiymaaesn 2 (N3
Wasugdnan 2 a3vdilad) uaz ganimeassi 3 (Nsuldauniaun 3 ASY4ALUan)

4 - o N XX : .

\Waansannsgrydelulnsiauanniie wudi 1nann 4 unashe Wnsilaaudaeanainte azaluso
UaNdu aranlufuauiule wazdu o) nldainisnszyunasld (Non detected) Aufuganismaaesi 17
Psunnlulnsiaungoyidaann wiie 22.1 + 2.83 wefidusl Tudaan 35.0 + 2.12 wlafidus luAuiau 30.1 + 3.61
wWedidus uazau 9 12.8 + 3.80 wefidus luganimaseh 2 Hfsunululnsiauigodaann Uhiie 19.5 £ 2.33
wWedidust lusnilan 35.2 + 2.44 wlafifus Tufuiawn 28.6 + 1.65 1Wafidus uazdu | 16.7 + 4.33 Llafidus dou
Tuganismasedi 3 Hffunnlulasiauigoy@daann Wiiie 17.8 + 4.02 wesidusl lusatan 38.4 + 3.17 wefidus

o

TuRuan 27.4 + 1.78 iwafidusl uazuazdu 7 16.4 £ 4.12 wlefidus wudn unaslulnsiaundniigoydasantlain
Uarsangansmaany avanag]luiotanunigs 63 Table 2 uay Figure 2
o . SR I o 4%y
nsgqryide lulnsiaueanaindalaanisaesiniie wuda luganimeassd 1 (Mswaautieun 1 A5y
&lane) ABunnululnsiaugoydueanainia gandnesldadAyneaia (p<0.05) WamauiugANIIMAaes

1 2 (maulaaudiedn 2 Afydlanid) uay gan1amasei 3 (NMawlasunnein 3 asydlani)
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5 . o e A : - d
negryide lulnsiaueananuelasnisazanat ludalanndu wudn Tuganimasesi 3 (Msilaau
dneun 3 Asvdilan) AlsunlulnsiaugidagandnetaldadAneala (p<0.05) Waliauiuganig
4 T T A 4
nAana 1 (Mawdsudnan 1 AdvAland) uaz ganimeaasi 2 (
- . - ¥ . 4 4
negnyide lulnsiausananialaanisazanluiuiauivuie wudn luganimaaasi 1 (Maulasu
dneun 1 Asvdlean) dlsunululnsiaugoda geandietrelidadiAtynieata (p<0.05) Wealiauiuganig
nAaash 2 (Maaeutieun 2 syl uar ganimaaesi 3 (Mawaaudie
nsgryide lulnsiaueanaindentsdus] fliasnsnszyunasld (Non detected) wudn luganismaases
~ .=4' ' H Y o PN P | | | oA e
11 (Mauasudieun 1 afvAland) ddTunlulnseugodaeanainie geandnetnedie

(p<0.05) WaWauiugaAnIImAaedn 2 (Nsulaautiaun 2 Afy4UanY) waz 4annmeasad 3 (Nswaaudieun

3 Afv/Admned)

o

o

o

= 1
nadagunne

11 2 Afy/dUmnid)

v

11 3 Asy/dUan)

o

Table 2 Nitrogen balance changes throughout snakehead fish culture at 3 different water exchange

frequencies

Parameters

Nitrogen (%)

Treatment 1

Treatment 2

Treatment 3

Nitrogen sources

Water 41+1.12° 5.7 +1.04° 5.2+ 1.32°
Soil 12.7 +2.61° 14.0 + 1.00° 13.8+2.15°
Feed 83.2+4.17° 80.3+2.18° 81.0+1.83°
Nitrogen loss

Discharge water 22.1+2.83° 19.5 +2.33° 17.8 +4.02°
Fish 35.0 £2.12° 35.2 +2.44° 38.4+3.17°
Soil 30.1 +3.61° 28.6 + 1.65° 27.4+1.78°
Non detected 12.8 + 3.80° 16.7 +4.33° 16.4 +4.12°

Note: The superscript letters indicate comparisons among the means within the same row.

Values with the same superscript letters are not significantly different (p>0.05).
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W Water g Soil g Feed

Treatment 3

Treatment 2

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

% of nitrogen source

Figure 1 Nitrogen sources (%) changes throughout snakehead fish culture at 3 different water exchange

frequencies

[ discharge water | fish [ soil non detected

Treatment 3 16.4
Treatment 2 16.7
Treatment 1 12.8

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

%OF NITROGEN LOSS

Figure 2 Nitrogen loss (%) changes throughout snakehead fish culture at 3 different water exchange

frequencies

Discussion

a

v ¥ H 1 ! v v
lunnsAnmafalinudiganimaaeil 2 uay 3 Midasuaieul 2 uaz 3 AfYAUA Tiuanisiasyy

o

a a

1 Y 1 ! i
wityiule uazdnsnislasuetunsduiile AnNga Tsunnssatalilsd1AunNata fugan1maaesh 1

] % v 1 1 v v
(asuaneun 1 afvdlandd) Wesannnisilasudnein denalidiuinaeadsvizeadnsainnslitinanae vnly

o

P~ Y A | ] = ] N Y Ao yy o
ﬁuﬂmﬂﬁwu’mﬂ’]mu’]:ﬂmﬂm ﬂﬂLL@NTNLuH ﬂqﬂ'ﬂﬂeﬂL@u@z@qﬂiuquqﬂvl,ﬂqf]ﬂﬂ’]‘n’]ﬂ@@\i dﬁm@iﬁﬂﬂq

521



MIATIMEANERTYINT T 30 (ALN 2) NEAIAN — BONAN WAL 2568
BURAPHA SCIENCE JOURNAL Volume 30 (No.2) May — August 2025 UNANNLIRY

BURAPHA SCIENCE JOURNAL
ISSN 2985-0983

a

WAL T laanan dhenmenullldlunnasduinldandn Tsaenadasiunnsdnenaes Ajiboye et al. (2015)
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et al. (2024) wudnluns@etaninas amnshldiassdanduunaeesluinsaunaniidisasluiiogede 50 - 90
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24-65.6 \afiGus (Nhan et al., 2008; Sahu et al., 2015; David et al., 2017; Liu et al., 2023) @<lulnsiaunazan
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