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Study on diet and stocking density in net cage culture of Climbing perch

(Anabas testudineus) fingerlings
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Abstract

Two experiments were set up to evaluate the effects of diets and stocking density (StD) on
growth performance, feed conversion ratio (FCR), survival rate and feed cost per fish of Climbing
perch (Anabas testudineus ) fingerlings. The experiments were conducted in Hapa (1.0X3.0 m2)
suspended within a fertilized earthen pond (1000 mz). Fish stocked (individual size of 0.95 + 0.01 g)
were fed twice daily at 5% (bw/day). In the first experiment, fish were stocked at 100 fish/mz, and
fed with diets with combinations of fish meal: fine rice bran (FM) at 2:1 (38.2% CP), Hi-grade®
commercial nursery feed (HG, 40.4% CP) and commercial finishing swine feed: fine rice bran (SW)
at 2:1 (32.4% CP). Water quality and fish growth were monitored biweekly for the period of 90 days.
The fish were randomly divided into treatments of 100, 150 and 200 fisn/m®, and fed with SW
(32.4% CP) for the second experiment. At the end of the first experiment, mean weight gain (MWG),
specific growth rate (SGR), FCR and survival were unaffected by treatments (p>0.05). However,
feed cost per fish fed SW diet was significantly (0<0.05) lower than other groups. In the second
experiment, fish in StD of 200 fish/m’ had significantly (p<0.05) lower MWG and SGR than those at
100 fish/m”* and 150 fish/m”. No differences (p>0.05) in FCR and survival were found among
treatments. However, the lowest feed cost per fish was obtained with the highest stocking density of
200 fish/m’. Furthermore, B/C ratio was significantly highest in the highest stocking density (200
fish/m2). Considering B/C ratio a stocking density of 200 fish/m” could be recommended for nursing
Climbing perch fingerlings in net cage.

Keywords: Climbing perch (Anabas testudineus), fish feed
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Table 1 Growth, feed conversion ratio, survival rate and B/C ratio of Climbing perch after 90 days of

first experiment

Feed formula (%Protein)

Indicator FM (38.2%) HG (40.4%) SW (32.4%) P-Value
Initial weight (g) 0.93+0.02 0.92+0.02 0.97+0.01 0.121
Final weight (g) 9.49+0.04 9.40+0.04 9.52+0.06 0.288
Weight gain (g) 8.56+0.06 8.48+0.06 8.56+0.07 0.668
Specific growth rate, SGR (%/day) 2.73+0.07 2.76+0.07 2.63+0.05 0.413
Feed conversion ratio, FCR 2.97+0.04 3.02+0.01 3.05+0.02 0.224
Survival (%) 71.67£1.20 72.00£0.58 72.22+1.00 0.909
Feed cost per fish (Baht)' 0.75+0.01° 1.23+0.01°  0.52+0.01° 0.000
B/C ratio” 5.36+0.07" 3.26+0.02°  7.75+0.06°  0.000

Note: Mean + se in rows with the different alphabets were statistically different at the significant level of 0.05 when compared
by Tukey's test
: Feed costs were calculated on the following variable costs: costs of Hi-grade® commercial nursery feed = B 40/kg,

fish meal = B 50/kg, finishing swine feed = B 25/kg, fine rice bran = B 12/kg, and price of fingerling = B 4/fish
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Table 2 Growth, feed conversion ratio, survival rate and B/C ratio of Climbing perch after 90 days of

experiment two

Stocking density (per m°)

Indicator 100 150 200 P-Value
Initial weight (g) 0.97+0.01 0.94+0.02 0.95+0.01 0.433
Final weight (g) 9.52+0.06" 8.94+0.01° 7.89+0.02° 0.000
Weight gain (g) 8.56+0.07° 8.00+0.00" 6.94+0.02° 0.000
Specific growth rate, SGR (%/day) 2.63+0.05" 2.49+0.04° 2.06+0.04° 0.001
Feed conversion ratio, FCR 3.05+0.02 2.94+0.04 2.98+0.02 0.089
Survival (%) 72224100  72.33+0.33  72.28+0.40  0.993
Feed cost per fish (Baht)’ 0.52+0.01° 0.46+0.01° 0.40+0.00° 0.000
B/C ratio” 7.75+0.06°  8.63+0.10°  9.88+0.10°  0.000

Note: Mean + se in rows with the different alphabets were statistically different at the significant level of 0.05 when compared
by Tukey's test
: Feed costs were calculated on the following variable costs: costs of finishing swine feed = B 25/kg, fine rice bran = B

12/kg, and price of fingerling = B 4/fish
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Table 3 Water quality in the pond after 90 days of first experiment

Indicator Feed formula (%Protein)

FM (38.2%) HG (40.4%) SW (32.4%) P-Value
pH 7.50£0.02 7.50+£0.00 7.5240.02 0.661
Temperature (°C) 28.75+0.03 ~ 28.79+0.02  28.77+0.03  0.698
DO (mg/l) 3.05+0.01 3.06+0.01 3.05+0.01 0.921
Total Ammonia (mg/l) 0.102+0.001  0.105+£0.001  0.105+0.002  0.350
Table 4 Water quality in the pond after 90 days of experiment two
Indicator Stocking density (per m?)

100 150 200 P-Value
pH 7.5210.02 7.52+0.01 7.5010.00 0.496
Temperature (°C) 28.77+0.03 28.77+0.03 28.78+0.03 0.983
DO (mg/l) 3.05+0.01 3.04+0.01 3.01£0.01 0.071
Total Ammonia (mg/l) 0.105+0.002  0.106+£0.001  0.107+0.000  0.501
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Abstract

This study evaluated the effect of fresh Spirulina sp. supplement to pellet fish feed on the
growth and maturation of brood stock of three different species of Pangasius Catfish. 6-year-old
Mekong Giant Catfish (MGC, Pangasianodon gigas) brood stocks were used in the first experiment
consisting of 2 treatments. MGC were fed with 0% and 10% fresh Spirulina sp. pellet feed
formulation in the treatments 1 and 2, respectively. In the second experiment, 3-year-old of Pla Poh
Catfish (Pangasius bocourti) and Striped Catfish (Pangasis hypophthalmus) were divided into 4
treatments. The brood stock of Pla Poh Catfish were with fed pellet feed containing 0%, 3% and 6%
fresh Spirulina sp., whereas the Striped Catfish brood stock were fed with only 3% fresh Spirulina
sp. The results showed that the maturation of the 3 species of brood stocks, which were fed with
different levels of fresh Spirulina sp., was better than the brood stock that was not fed any fresh
Spirulina sp.  Additionally, the artificial fertilization was considered successful. The nursery
performance in cage of the fingerlings of the 4 catfish stains was evaluated. It was found that both
hybrid strains (P. gigas x P. hypothalamus and P. bocourti x P. gigas) exhibited a weight gain of
11.4, 5.7 g, a food conversion rate of 1.1, 2, average daily gain of 0.5, 0.26 g/day and a survival rate
of 100, 95.5%, respectively. The findings of the hybrid strains were significantly different from the
pure P. gigas and P. hypothalamus strains (p<0.05). The findings showed that Spirulina sp. could
be utilized in the formulation of pellet feed for the rearing of brood stocks, when maturation
is difficult. Furthermore, the quality of the hybrid catfish strains still needs further improvement for
promotion in commercial cage culture.

Keywords: brood stock of Pangasius catfish, Spirulina sp., growth, maturation, cage culture
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Tadesutameaiuiuiiuaanauin 22 A199NWAT AW 12 Aan gRsastannzuazilan
anneuandlumnsen 2 (Table 2) TaedngaunlilunsiiermsdasAiusnainiiuinuiia aniiu

amsealisduinAunaInamiuan

Table 1 Components of pellet feed with Spirulina sp. supplement for the brood stock of P. gigas

Ingredient T 1: 0 % Spirulina sp. T 2: 10 % Spirulina sp.
(% crude protein) Raw Protein Energy Raw Protein Energy
(kg) (%) (kJ/g) (kg) (%) (kJ/g)
Fishmeal (61%) 17 10.37 242.66 7 4.27 110.92
Fresh spirulina (58%) 0 0 0 10 5.80 135.72
Soybean (44%) 39 17.16 601.55 39 17.16 601.54
Rice bran (8%) 22 1.76 322.18 22 1.76 322.18
Broken rice (6%) 20 1.2 280.08 20 1.20 280.08
Qil (0%) 2 0 0 2 0 0
Total 100 30.49 1,446.47 100 30.19 1,450.44

Note: Proximate analysis by AOAC, 1990

Table 2 Components of pellet feed with Spirulina sp. supplement for the brood stock of

P. bocourti and P. hypothamus

Ingredient T 1: 0 % Spirulina sp. T 2: 3 % Spirulina sp. T 3: 6 % Spirulina sp.
(%crude protein) Raw Protein Energy Raw Protein Energy Raw Protein Energy
(kg) (%) (kJig)  (kg) (%) (kdig)  (kg) (%) (kJ/g)
Fishmeal (61%) 16 9.7 274.42 13 7.93 222.97 10 6.1 171.51
Fresh spirulina (58%) 0 0 0 3 1.74 56.54 6 3.48 113.08
Soybean (44%) 40 17.6 604.54 40 17.6 604.54 40 17.6 604.54
Rice bran (8%) 21 1.68 322.25 21 1.68 322.25 21 1.68 322.25
Broken rice (6%) 21 1.26 271.53 21 1.26 271.53 21 1.26 271.53
Qil (0%) 2 0 16.94 2 0 16.94 2 0 16.94
Total 100  30.3 1489.68 100 30.21 149477 100 30.12 1499.85

Note: Proximate analysis by AOAC, 1990
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Table 3 Effect of Spirulina sp. supplement on growth in the brood stock of P. gigas over a period of

5 months

Treatment ADG (g/day) WG (kg) FCR
T1: 0% Spirulina sp. 4.78+1.29 1.72+£0.47 1.05+£0.02
T2: 10% Spirulina sp. 4.71+£0.48 1.70£0.17 1.04+£0.04

Note: Data expressed as meant SE
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Hauauldieds 776 Was dhsnisumnznaniaefe 54% MHgnianiinauinenn 1-2 wuRumg was

Hanuausyanns 1,300 sin
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Table 4 Effect of Spirulina sp. supplement on maturation in the brood stock of P. gigas

Treatment Number/ Egg weight Number of eggs Sperm volume
% Matured fish (g/kg) (eggs/g) (ml/kg)
T1: 0% Spirulina sp. 1/11.11 - - 2.87
2/22.22 - - 1.84+0.03

T2:10% Spirulina sp.
4/44 .44 38.88+10.60 776+20.4 -

Note: Note: Data expressed as mean+ SE. Number of male or female fish were 9 fish per treatment.

nsseyiningesne Ll iuilanknzuazland9ne Han1ImMAaeINLIN ADG WAz WG 184
wiaenimaaedn 1 Wemislinanamiaalisdun (0%) wazmdoanimeaesi 2-4 Weamsnas
amealilgdiun 3%, 6% waz 3% HHAMNUWANFAINAUNNETRA (o > 0.05) wAnLIINsIABLamNg

Fosannsnanauig 3% Juunlilnmulnasydulnangs uanismaasauanslua1snei 5 (Table 5)

Table 5 Effect of Spirulina sp. supplement on growth in the brood stock of P. bocourti and P.

hypothamus over a period of 5 months

Treatment Species ADG (g/day) WG (g) FCR

T1: 0% Spirulina sp. P. bocourti 4.24+0.67 636.66+£27.02 6.80£1.73
T2: 3% Spirulina sp. P. bocourti 5.35+£0.87 803.33+40.92 5.40+1.53
T3: 6% Spirulina sp. P bocourti 4.30+0.12 645.404£59.00 5.70+£1.42
T4: 3% Spirulina sp. P. hypothamus 3.62+0.45 543.52+33.96 6.90+1.32

Note: Data expressed as meant SE

a o o

nsistyiugaaseulRuflamnzuanslumnsn 6 (Table 6) WNANIINAABINLGN Wildg

naaed 3 laalananainiie 6 % aunsndeswaiugianelilun@els 3 fa lnaAau

wafimusaesneiugniasoiug 1 33.33% anwernugianuizianun 9 fa Ailfsunasingeadt 2.83
1 O’J o = 1 | o 6 ¥ o o ] dl ¥ &

4. setmindan 1 nn. uadgaliudiugilanmnzliauu 2 §a anudaneased 2 Wewnsianas

amie 3% TneAndudefauirasusiugiasnwugld 22.22% anuiiugianensisunn 9 s

eansdamalulagnistszas I 5 atiud 2 nsngaax - fuanan 2554




20

Pminlaeas 105 nfuseuiindan 1 nn. Taeld 1 nfuRawanledeas 76.25 Wad wilianunsoua
= o A \ , e A2 o s A ~ & \ \ ,
Wanldinesanlddanmnglianysal Geanwzldidmaesaziamadnndn 2 wn. doulumidon
= g o & | i \ = \ d &y
NARRIN 1 1aeanmnziaaanndia llnananiieliaiunsose luazsindalfuae)
nssgyiufaeswaudiugilananelumbeanased 4 anadauanainiig 3 % wudd
annsnipesneruflaaneninaeld 5 fr InsAndudefmudueswerugnasoyiugld 55.55%
e . 2 e D A an e g
anweRuglatanavisuna 9 Fa Ailunmsunmeeas 6.85 Na. satnuinlan 1 nn.uaganlausnug
dananwlianuon 4 daain Tnedndunlefaudueuiiugnasoiugls 44.44% ainusiuglan
Aneviaune 9 s trvinleay 305 nFusauiviindan 1 nn. Iagla 1 nfuRa uanldeay 856 Wag

Tnaddnanisnanlszanns 65 % uazlfigniatauinenn 1-2 wuiuns A uoutlszann 5,000 67

Table 6 Effect of Spirulina sp. supplement on maturation in the brood stock of P. bocourti and P.

hypothamus
Treatment Species Number/ Egg Weight Number of  Sperm volume
% Matured (g/kg) eggs (ml/kg)
fish (eggs/g)
T1: 0% Spirulina sp.  P. bocourti - - - -
T2: 3% Spirulina sp.  P. bocourti 2/22.22 105.00+5.0 76.25+1.25 -
T3: 6% Spirulinasp. P bocourti 3/33.33 - - 2.83+1.36
T4: 3% Spirulina sp.  P. hypothamus 4/44.44 305.00£5.0 856 + 2.54 -
P. hypothamus 5/55.55 - - 6.85+£2.54

Note: Data expressed as meant SE. Number of male or female fish were 9 fish per treatment.

N19AYLIA LUNSEEI
a a a o & v 1 1 1
annsuReuiaunisasyiulnresgnian 4 aneug Hun 1) watatase x widaiaans
2) watlandn x wddaniin 3) Weadanin x uwldanagane uaz 4) netaneny x uddadn Inaneasd
wealunszdailuszazinan 9 4UaN nan1maasanuan agneas (Walariin x wiilangans) waz
Uargnuan (Welaune x udilandin) A1edsa9s WG 11.40 + 0.96 uay 5.72 + 0.13 05N ALRAS
289 ADG 0.54 + 0.04 1A% 0.26 + 0.0 NFN LAZANRALUBIEAIINNIIEA 100% LAY 95 % FENANNATAL

o

Tnadaauuanssat wlildAnyn9ada (p < 0.05) Wemsuiugniaiinuazgniatasnamiluaie
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WUAN uazdanudnlaignuan (Weiandn x wlianans) dA1 WG, ADG, FCR uazdnssannngn

NANTNARRIUAASIUANI9N 7 uazn i 1 (Figure 1)

Table 7 The growth of fingerlings of 4 catfish stains over a period of 9 weeks in cage

Strains
Growth
Swai x Swai Buk x Buk Buk x Swai Poh x Buk
WG (g/each) 4.29+0.82° 495+0.13 ° 11.40 + 0.96° 5.72 +0.13"
ADG (g/day) 0.20 + 0.03° 0.24 +0.03° 0.54 +0.04° 0.26 +0.0°
FCR 1.57 £0.09° 1.63+0.07° 1.16 £ 0.06° 2.04 +0.05°
Survival (%) 72.46 + 10.72° 65.92+4.17° 100 + 0.00°" 95.55 + 3.85"

Note: Number showed meanz SE. Letter a, b in column mean significance different (p < 0.05)

15 0.8 -
T
= 6 -
10 o 0.6
0.4 -
5 =
0.2 - T
0 0
WG fish
25 _ (g/fish) 120 - ADG (g/dav) A A
O Swai x Swai
100 T
2 .
80 T M Buk x Buk
1.5 - 60 - L
1 - e 40 - B Buk x Swai
20
0.5 - B Poh x Buk
0 |
0 = survival rate (%)

FCR

Figure 1 Comparison of WG, ADG, FCR and survival of fingerlings of 4 catfish stains
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ATUNA
=2 d” 1 I o o = o 2 a2
annsAnEINIsAEwanRnglandn  atwnzuazlatanna dnsniasgyEnlanaznng
Wwsnyngaeslandn ang 6 I dakizuaziatanna ang 2 T Nasssoaamsuanaiaalizaun
10 wlafidusl 6% way 3 % mua1au Huwaliindnsniseindulinwaziivinidudus ldinona
. o o B . o A o 2
wansienwatAleuFaumeuiudanladlfid@uauinaallsaun  Wesaingaananaiisnlidnig
pouANLEINlUsAuLanAs Ul n&AeiW  H9189un19An®I1es Phromkunthong  and
Pipattanawattanakul  (2005) nlgvinnsAnmuaresauiealigduisanisEsyifulnuazsyay

weuAveflulaigniuganuan  Teanimesedldamnsuananiealisduiuianazdy 0-30%

' v
a &K

v 1 v k4 1
Tsraznanaeany 8 4Uai wudd danidessasamisuanamiaalisaun 10% Suimingiiae

'
=

o a  a o o = @ A s a Iy S =
'ﬂmmﬂ’ﬁ?m?mlﬁmimmmﬁz AnTINTlagua MIsluLe LL@Zﬂ?gﬁmﬁﬂq‘Wﬂq?sﬁ]l\ﬂTﬂu@V]@ﬂ

q

Mengumphan and Saengkrachang (2008) la@Anunsastyiauinaesilandneny 5 U aaliteiuns
HANAMINEAlUIAUNER 0%, 5% waz 10% laeluamnsnandiFunllsiu 30% nanismaaaanudn
A RIINNNATIYLAL AR Lazsmsnsulasuevnaifhuile lflrnuuansnsfumneadn usiiun i
fjm;mmmiﬁm@umm'm 10% mmmwi@mm?mLﬁuimmmﬂmﬁnmﬂﬁ'qm Promya and Saeton
(2006) ﬁiﬁﬁﬁmsﬁﬂmmaf@”ﬂqﬂmﬁ@LLqumﬂl%mﬁuéﬂﬂm"LﬂgEuﬁ@m NANIIANHINLIN  2IUNTHEN
amiegllzdinan 5% Snasiiuln shsnissenams uazdsrAvaninnslilsiuiiige Seana

nanlidiaunaalilsauiinasenisaigiuln nsuldswemsduilalindlulamilazilan

a

nén InaFunuaminealisaunannfianiing@nlugnsaisie 5-10%

ANNNANITNARBINLAT Uaisaualaninigiasnywug SAuanyInline uaza NI ninng

q U
1 4

nanug e liNnnu Tuisanaaesidsafaaeinsnana e alisaun 3%, 6% uaz10% luune

dlu |a/o‘dldgj i 1 ' a o o A 1 g ' e & dd‘ [
VIW@LLN‘WHTJ;V]L@F;I\?IﬂﬁliilN’&N'&W‘M?”I‘H‘INWUﬂW?L@?Eywuﬁqﬂ?ﬂwuuﬂﬁlﬂqq TﬁﬂW‘ﬂLLNWHﬁ;ﬂ@WUﬂV]N@NWHﬁq

THAluaFel wranwaudwugiuin 1 a1y 6 1 ludesu arunsainligniaiingun 2 uazlulamny

Autlananneunainnausiiugeny 3 1 uansdnluauieallzduninasenisasyiugaaiiiaawnann

AMIA1781M13 301U wIse waznanladunduansiaiuresaeiluuninaadesiunisas oy ug

Kl

Tnenflunsalasiunanilulungu gamma linolenic acid (GLA)  uaziiluanssssivlunisnanaailuu
. PRy o o o \ = o
prostaglandins (PGET) AXUNLNMAATYFBNAINANIININIUINIIINIE NIINHUALY AINAUTD

ADA WAYITULAATINY (www. Spirulia-source.com) UanaNT Peerapornpisal (2003) kaz Mahakhan

o '

(2007) fanudnluamsaalilsauiisnseiisuazimiundnasenisasgmulnuaznisiasnywugaes

J1in Tudaniineng 5 T Nidessazavnsnanamieallzaun 10% anunsniasyiug i Ineuilan

]
(%
a ar

Ao o A \ = o <, A & \
V]Nqum@LL@:?VL?J LL@g'@’]Nqﬁ\ﬂN@NLWENVLWQH‘]J@WUH?HW 2 @qﬂﬂq?L@HQIUUEWUﬁ?\?LL?ﬂ SIEEETa]
2
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v (% 1

Y

,000 3 (Mengumphan and Saengkrachag, 2008) d@auluiaiunzens 3 1 Nidesdasannisnas
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aming ali3dun 3% aunsadisvauaeslununa estradiol and testosterone LRAHININLALLNENALN

1% 1 | = o % A = A
WJEI@’]M%‘VLN NANRANTIE LLazmm‘uam‘iuumﬂ@ﬂzﬁmium@ummﬁuLmﬁumfﬂumngmu IPBa1N190

-4

lduaznanenlid5asdog (Mengumphan, 2009) WulAgaiunisAnE128d Promya et al.(2011)

wudlaunudasniaasfiaaemnsuanaieallgduianuazuiia 5-10 % NzauldsAusanaes

a o o

819119 30 % Uaninsasgyiuglinndn linanamsalaadanuuansisetelvsd1Ayn1eaia
(p<0.05)
g | Lo & =< oo a v = . a

naesneudiugandnniasslutisAusicagasanmnsinanainsig 5% uaz 10 % Jifsunn
FenRuENINNgalugmsasinanaIig 10 % uazwuisununsaladugiin Gamma linolenic acid
(GLA), Arachidonic acid (AA), Eicosa Pentanoic Acid (EPA) Llaz Docosa Hexanoic Acid (DHA)
Tuemnsnanaming wazausn e uswugiardinarnmiaanismaaesinanaving 5% uaz 10 %
° " | ey | Lo & A a o P
WU 1 dougasanvnsuana e inasnweusiuglaniing wuliuiadaduaninngalugns
BIMNINNANAINIY 6%  WATAINIID WaRUfUA 1A NMNEN1IMAReIINANEINIY 3 UaT 6 %
ANNATAL (Mengumphan, 2010) nealasiulidnsaaiin GLA, AA, EPA uaz DHA Haauaflusesyyy
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allal o o % dl 1 o v a 1 v
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and Van Der Kraak, 1993; Sorbera et al., 2001) daunsaladulddusiangulomiin 3 1u EPA uas

o o

DHA BaiflunsalasiungundunundnAtysianisiidss uug AN uLasn W cuuAURU§Ia91lan

q

(Puangkaew et al., 2004) daudmAudRUNLMEeszULAUNUGAY A NANTY wazawIAzaldlan
(Harlioglu and Barim, 2004)  dagilesaiunisinneyyadasy waziiudss@nsninlunionsesug

s aeinliilangunimudsusauaziasaiiuing (Qureshi, 1995)

o '

uaaannsenunagnian 4 anevuglunsydaiunan 9 dlai wudanaiugilangnuas

°

%
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(heterosis) kazanunsadiusalinluanimninaeslunseds lngfvavnsdaaastnlfandtlaninuas
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