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Abstract

This study was examined different probiotics on growth, survival rate and resistance to Aeromonas sp. in
rearing of giant freshwater prawn (Macrobrachium rosenbergii). Prawns (size 5 g) were stock in 1.5x1.5x1 meters
tanks at density 22 prawns/tank (11 prawns/tank). The experiment was Completely Randomized Design (CRD) and
divided in to 3 treatments. Each treatment had 4 replications. The first treatment was commercial pelleted feed
( control) , the 2" and 3™ treatments were commercial pelleted feed with Bacillus coagulans and Bacillus
aneurinilyticus (at concentratiomOSCFU/g) respectively. After cultured for 60 days. The study founded that prawn
fed with probiotic in treatment 2 and 3 had an average weight, average length, average length gain, average daily
gain, feed conversion ratio and survival rate which were significantly different (p<0.05) from control group. In the
study of resistance to Aeromonas sp. of Giant freshwater prawn, it was found that prawn in control group had
highest mortality rate 63.33+0.58 percent, which was significantly different (p<0.05) with treatment 2 and 3 that had
mortality rates 40.00+1.00 and 36.67+1.15 percent, respectively. For water quality during feed for 60 days in all
treatments were not significantly different (P > 0.05). From this study demonstrated that prawn fed with diet contain
probiotics in the 2 and 3 treatments were able to enhance growth, survival rates and resistance to Aeromonas sp.

than the control group.

Keywords : giant freshwater prawn; probiotics; Bacillus coagulans; Bacillus aneurinilyticus; Aeromonas sp.
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Table 1 Growth and survival rates of Giant freshwater prawn fed various probiotics over a 60-day period.

Parameter 1 2 3
reatment (control) (Bacillus coagulans) (Bacillus aneutinilyticus)
Initial weight (g/body) 5.22+0.13° 5.2240.03° 5.2340.16°
Final weight (g/body) 9.09+0.54° 11.08+0.50° 11.7540.25°
Weight gain (g) 3.87+0.53° 5.86+0.51° 6.52+0.26"
Initial length (cm) 8.27+0.03° 8.27+0.09° 8.27+0.04°
Final length (cm) 9.43+0.42° 9.92+0.14° 10.13+0.26°
Length gain (cm) 1.1620.42° 1.66+0.11° 1.86+0.24°
Average daily gain (g./body/day) 0.06+0.01° 0.10+0.00° 0.11%0.01°
Survival rate (%) 56.67+1.73" 75.00+1.50° 73.33+1.15°
Feed conversion ratio (FCR) 3.00+0.58° 1.68+0.34° 1.41+0.22°

Note : Different letters in the same row are statistically significantly different. (p<0.05)
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anmsAngnisiasunlasguunininlunis@estainunau wudinaenszaznainmeasaiuszazioan

° o aa

60 JUAUNNUNTBINTANIIMAABILANG L1 ETE A ATy 19aliF (p>0.05) (Table 2)

Table 2 A 60-day study on the alterations in water quality in prawn aquaculture.

Treatment Temperature (°C)
Day 0 15 30 45 0
1 (control) 26.80+0.08° 29.75+0.13° 25.08+0.10° 27.90+0.29° 26.48+0.15°
2 (Bacillus coagulans) 26.55+0.05" 29.53+0.10" 24.85+0.13" 27.75+0.13° 26.55+0.13°
3 (Bacillus aneutinilyticus) 26.32+0.09° 29.70+0.08° 24.98+0.13° 28.05+0.13° 26.48+0.10°
P-value 0.00 0.032 0.069 0.428 0.642
Treatment Dissolved oxygen (mg/l)
Day 0 15 30 45 60
1 (control) 5.53+0.08" 5.37+0.13° 6.45+0.21° 5.88+0.27° 5.95+0.55°
2 (Bacillus coagulans) 5.56+0.05 5.46+0.29 5.84+0.44° 5.60+0.24° 6.15+0.37°
3 (Bacillus aneutinilyticus) 5.49+0.04° 5.44+0.23° 6.20+0.39° 5.77+0.25° 6.18+0.25"
P-value 0.333 0.832 0.106 0.110 0.692
Treatment pH
Day) 0 15 30 45 60
1 (control) 7.51£0.02° 7.59+0.08° 7.61£0.28° 8.44+0.14° 8.25+0.12°
2 (Bacillus coagulans) 7.54+0.02° 7.65+0.07° 7.76+0.09° 8.47+0.07° 8.28+0.07°
3 (Bacillus aneutinilyticus) 7.55+0.00° 7.62+0.09° 7.60+0.37° 8.37+0.09° 8.23+0.11°
P-value 0.092 0.554 0.654 0.589 0.773
Treatment Total ammonia (mg-N/1)
Day 0 15 30 45 60
1 (control) 0.06+0.02° 0.02+0.00° 0.02+0.00° 0.04+0.02° 0.02+0.01°
2 (Bacillus coagulans) 0.06+0.01° 0.02+0.00° 0.02+0.00° 0.03+0.01° 0.02+0.00°
3 (Bacillus aneutinilyticus) 0.08+0.04° 0.02+0.00° 0.02+0.00° 0.03+0.01° 0.02+0.00°
P-value 0.611 0.622 1.000 0.933 0.622
Treatment Nitrite (mg-N/1)
Day 0 15 30 45 60
1 (control) 0.02+0.00° 0.00£0.00° 0.31£0.25° 0.1240.11° 0.04+0.06
2 (Bacillus coagulans) 0.20+0.00° 0.00+0.00° 0.07+0.07° 0.15+0.15° 0.03+0.03°
3 (Bacillus aneutinilyticus) 0.01+0.00° 0.00+0.00° 0.09+0.02° 0.16+0.11° 0.04+0.04°
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P-value 0.936 0.000 0.091 0.980 0.941
Treatment Hardness (mg/l as CaCO,)
Day) 0 15 30 45 60
1 (control) 70.47+0.63° 50.50+4.43° 80.50+1.00° 60.50+1.00° 70.50+1.00°
2 (Bacillus coagulans) 70.72+0.61° 44.00+20.00° 90.00+1.15° 60.50+1.00™ 80.00+1.63°
3 (Bacillus aneutinilyticus) 70.52+0.29° 100.50£1.00°  80.50+1.91° 60.00+0.00° 80.00+1.63°
P-value 0.793 0.002 0.849 0.060 0.856
Treatment Alkalinity (mg/l as CaCO,)
Day 0 15 30 45 60
1 (control) 241.00¢17.16°  280.5048.39"  268.50+20.62° 252.00+39.83"  349.00+17.32°
2 (Bacillus coagulans) 231.25+11.95"  281.00£13.32" 286.00+40.50" 317.50+7.19"  349.50+12.15"
3 (Bacillus aneutinilyticus) 233.25¢6.23°  280.50+16.60" 242.00+21.73° 315.50+42.47°  333.00+11.60°
P-value 0.536 0.998 0.154 0.394 0.218

Note : Different letters in the same column are statistically significantly different. (p<0.05)

2. n12Anwnavesinslulefindena1ud1un1uTe Aeromonas sp. 18979180998

nsAnenazesinslulefnsendnsuniuseme Aeromonas sp. 1edfeinunIN InatiunnnIsae 89

Y v

NngantInaasiuegl 7 u nanimaaesnudn feinunanlugaacuanidnnisanagengainiy 63.330.58

q

°  a

wWefidusl uansngat1eldadrAynieala (p<0.05) AugANIIMAAEIN 2 (8ININAN Bacillus coagulans) WAz

3 (8NMINAN Bacillus aneurinilyticus) TaHERIIN19A18907911UNIINALN 40.0021.00 Uaz 36.67+1.15

'
Y v =

wWafidus pnandu Asluaziinladndeiiunaunldfueimsuaninsluledinluganimeaesd 2 (@au1snas

Bacillus coagulans) waz 3 (Bacillus aneurinilyticus) FANANNITDAUNURAITE Aeromonas sp. VLﬁﬁﬂd’]‘qmmuau
- o & v v A A o va & o Iy P Y o Aaal
(Table 3) MNUNAINITAALTANLANNY NUNIINATBNRNNTANEUAdaN lAsUEa 24 FaTug qa%m@@uimm FANATA
, Lo o = 4 - & 4 v o
VLN[F]@UZQLL@W]@'MLi"]LL@:,’ﬁl’]?;léLuV]Zﬁm ﬂWiﬂm:mﬂWil,ﬂ@ﬂuLLﬂmm\iwmﬁamwmmLuﬂl,ﬂ'ammq\mﬂwLL@:%@MWWU
a & a Aa a o \ Y & .
NNIAAUAUAIVAITARN MENITAAAIT melanin mu‘ummwmﬂﬂmmuwmagﬂunmuLu'a (Figure1-2)

Table 3 Mortality rate (percent) of Giant freshwater prawn fed with different probiotic after infection Aeromonas sp.

for a period of 7 days.

Treatment Mortality rate (percent)
1 (control) 63.33+0.58"
2 (Bacillus coagulans) 40.00+1.00°
3 (Bacillus aneutinilyticus) 36.67+1.15"

Note: Different letters in the same column are statistically significantly different. (p<0.05)
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Figure 2 Melanin in muscle tissue.

39150iNAN15IAEY

[V
o 1 %

lunnsfneasatinudndeiaunsunlafuemsnaninslulesinluganimeaesi 2 (@awnsuan Bacillus

o o

coagulans) s 3 (Bacillus aneutinilyticus) n19LagtyALTR Uaz §MI198ARATE gand1gantLANe 1NNt ATYNIS

@05 (p<0.05) TIQBAARBIALNINAABILDY Wang et al. (2012) ANULIN A9a19ul@iin (Litopenaeus vannamei)

al

N1AFuanmsnan Bacillus aneutinilyticus Humingaving (6.42+0.13 nw) wminiiasiadu (0.111+0.002 nfusiasa

[
o = !

ABT1) WAZERINTRARTEY (87.11+3.42 tilafidus) Lﬁmunfmﬁ;mmuqumﬂﬁ?ummwm Bacillus coagulans
4 X

Walnaaduszaziaan 50 AU iwAeaiun1ImMAaedas Amoah et al. (2019) WuINANTRNTLeLN TTad AN eaDn
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(p<0.05) 2991 MINgATE SRgIUIMINAANTR (WGR) 8RsnstAuTnaninig (SGR) uazdnsnisilaauaimng
\luiile (FCR) 2997j9919ulEWn (Litopenaeus vannamei) 1#3unnsiasu Bacillus coagulans 71 1x10°CFU Tuanuing
4 o . . .

WanfsauiauiugaaILAN (without probiotic)

Manjula et al. (2018) lavinnnsnaaasuiuuanzainslulefin Bacilus coagulans La3u a1l
funsN (M. rosenbergii) 32812 Post-larva iy U4 819nsiRniniaeastBunnndeinslule@n? 10° CFU/g 418130
dogindnsnsanse naRsyiulauasdusauuanFanalsa Streptococcus spp. uar Klebsiella spp. Tufarinunu

EpAdl Post-larvaiﬁaﬁqm Bhatnagar & Rathi (2020) Tannaasnaninglulasn Bacillus aneurinilyticus Auatunslunig

o '

Wweelan Labeo calbasu dluszaziaan 90 41 wudn a1vsinannglulefnd3unoe 3,000 CFU/g d1ansndagsunng

wiryiuTawaznszfugRANiuliiulan ldangs

q

Akhil et al. (2016) $1e91ULs@NENINUAY Bacillus coagulans sianigiastytiuls n1sldanung n19vineu

v o

wodiaulafionaning nsnauauesmNRANTUIAsIsNTNR uazaNs U ulsaaaeiaiuns N (Macrobrachium
) . - , - v o = o X
rosenbergii) WU31N19L43N Bacillus coagulans 1ulnslutasinluaiunsdendsuans 10° CFU/g anNnsnLiin
sg@ndninnmisaanyiiiule n1sldaus navinuseseulsddaaannig nsreuauaslaanuiia LazA UL
Tsavasrarinunauls
31897Un19AALaN Bacillus aneurinilyticus (synonym: Aneurinibacillus aneurinilyticus) AINNNLAUAINNT

aastlariveldidulnsluledn iunnsAnnv99 Bhatnagar & Rathi (2020) Aisn89unsld Bacillus aneurinilyticus

o

AFauanlaainnszinizenunsredilan Labeo calbasu WL4N NSHAN Bacillus aneurinilyticus 1Fu10u 3000 CFU/g
Tuarmisdan arunsaiunisasiulnuazgiduiuliiulan Labeo calbasu 1# Bhatnagar & Dhillon (2019)

9189741 Bacillus aneurinilyticus Hdoutdaalunsiiunisasyiiula nesfusruunRANAY wazdiafuniuge

q

A. hydrophila

v |
a o a
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209U
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extra-cellular metabolite WL31 Bacillus amyloliquefaciens Way Bacillus subtilis #141904 Frea15lun z\j U cyclic-
antibiotic il Iturin A @ s1fuansinailiin m’ﬁﬁqmélum 331113891 (Antifungal Agent) 4ena il Bacillus
amyloliquefaciens Slanamndulalanuansaiia 1w lawa (Lipase), azluiaa (Amylase), fiAsa (Sucrase), Tilshiea
(Protease) uaz WiURna (Peptidase) uAw (Arguelles-Arias et al., 2009) %\1L@uiﬁnm‘ﬁm%\m@ﬂmmzhﬁmmmﬁu&q

a a 1 v
wuanEelun QdLN suaula

v ¥ ¥
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o PN ¥ 1 d’lj Y ¥ v 4 Y v A
ARNTITAARANE LLAZLNNAIMNAIUNTURBLTR Aeromonas sp. ﬂl’ﬂdﬂ\iﬂ’]&lﬂﬁ‘ﬂwiﬂﬂﬂ')’?f}\ﬂi&ﬁﬂﬂ']ﬂﬂu ‘L‘mqm’mm’mm

v
a o
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o
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£
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. o . Ao v A e aa X = = 1%
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=
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[ %2
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° o

M daiiesrfisnaa (Jueliang, 2011) adeliladnAnyn1eadia (p<0.05)
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nawastyiALls §n3nsenane uaziiNAMNEIINWAeLTE Aeromonas sp. Taaraiuna N lAANIiYlugAALAN
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