[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-11 ]

[ DOI: 10.71901/jad-2025-2-846 |

Journal of Aquaculture Development
Vol. 19, No. 2, 2025, Pages: 49-65
DOI: 10.71901/jad-2025-2-846

RESEARCH PAPER OPEN ACCESS

Effect of Lactobacillus plantarum and Bacillus subtilis bacteria on
growth and hematological indices of rainbow trout (Oncorhynchus
mykiss) fry immunized with bivalent streptococcosis/lactococcosis
vaccine and yersiniosis vaccine

Darvishi Mejareh, M., Firouzbakhsh, F."", Yeganeh, S.!, Safari, R.

1- Department of Fisheries, Faculty of Animal Sciences and Fisheries, Sari Agricultural Sciences and Natural
Resources University, Sari, Iran.
2- Fisheries Department, Faculty of Fisheries and Environment, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran.

Received: 4 March 2025 Accepted: 12 April 2025

Abstract:

Introduction: The development of intensive aquaculture has led to the emergence of various bacterial
diseases, the outbreak of which in fish farms may be caused by single or multiple pathogens. Considering
that infectious diseases are known as a big obstacle in the direction of aquaculture and its supply to the
world market, for the prevention and control of disease, veterinary drugs and recently vaccination are
mainly used in aquaculture farms.

Material and Methods: This research was conducted to investigate the effect of Lactobacillus plantarum
and Bacillus subtilis bacteria as probiotics, both alone and in conjunction with a bivalent vaccine for
streptococcosis/lactococcosis and a yersiniosis vaccine in rainbow trout fry with an average weight of
3.35 £ 0.3 grams, across 4 treatments and 3 repetitions over a period of 60 days. The experimental groups
included the first treatment (control) consisting of fish fed a basal diet without vaccine administration, the
second treatment with fish fed a diet containing 1 gram of probiotic per kilogram of feed without vaccine
administration, the third treatment with fish fed a basal diet along with vaccine administration, and the
fourth treatment with fish fed a diet containing 1 gram of probiotic per kilogram of feed along with
vaccine administration.
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Result and Discusion: The results showed that the growth indices and survival rates of the fed fish did
not have a significant difference compared to the control group (P>0.05). In the results of the samples
taken on day 30, no significant differences were observed in the factors of RBC, Hb, HCT, MCV, MCH,
and MCHC compared to the control group (P>0.05). In the results of the samples taken on day 60, the
number of red blood cells (RBC) in treatments 3 and 4 was lower than that of the control group (P<0.05),
while the MCV levels in groups 3 and 4 on day 60 showed an increase compared to the control group
(P<0.05). On day 30, the percentage of lymphocytes in the vaccinated groups showed a significant
increase compared to the control group (P<0.05), while no significant changes were observed in the
percentage of neutrophils, monocytes, and eosinophils at 30 and 60 minutes (P>0.05).

Conclution; Based on the results obtained from the present study, it can be concluded that the
administration of 1 gram of the specified probiotic in fish vaccinated with two types of bivalent vaccines
for streptococcosis/lactococcosis and yersiniosis did not have a significant positive effect on growth and
hematological indices.
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Table 1: Protocol of experimental Treatments in the present study

Treatments Immunization regime Feeding regime
1 Unvaccinated fish Normal diet without probiotic
2 Unvaccinated fish Probiotic (1g/ kg food)"
3 Vaccinated fish Normal diet without probiotic
4 Vaccinated fish Probiotic (1g/ kg food)*

* Lactobacillus plantarum and Bacillus subtilis bacteria in equal proportions and at a concentration of 10°CFU/g
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Table 2: Mean + SD of growth performance and feed utilization parameters in rainbow trout in
different treatments

Growth factor C (control) P \% V+P
30 Days
Initial weight (g) 3.240.2¢ 3.4+0.26 3.240.2° 3.4+0.15°
Final weight (g) 9.74+0.64 9.59+0.46" 9.82+0.24° 9.88+0.98°
WG% 173.53+£16.44° 168.65+14.07* 177.15+11.34° 179.35+31.08°
SGR% 7.13+£0.25° 7.07+£0.18* 7.17+0.092 7.18+0.372
FCR 0.79+0.06* 0.79+0.03* 0.8+0.01? 0.79+0.1°
PER 2.51+0.19* 2.48+0.09* 2.47+0.04* 2.52+0.332
FER 1.25+0.1° 1.23+0.04° 1.23+0.02° 1.254+0.16°
Survival rate% 94.16+1.52° 93.83+1.75° 94.5+1.732 94.66+1.15°
60 Days
Initial weight (g) 9.74+0.64* 9.59+0.46* 9.82+0.24 9 88+0.982
Final weight (¢) 23.28+0.64° 23.35+0.72° 24.04+0.4° 235940738
WG% 130.03£15.69° 136.21+3.7° 134.9+8.23? 131.34+14.15°
SGR% 10.14+0.1* 10.16+0.1* 10.26+0.06* 10.19+0.12
FCR 0.71£0.08* 0.69+0.04* 0.7+0.04* 0.71£0.082
PER 2.79+0.33* 2.85+0.22 2.8+0.14* 2.8+0.332
FER 1.3940.16* 1.42+0.1° 1.4+0.07° 1.4+0.16
Survival rate% 95.9+0.6° 96.76+2.72° 95.8+1.212 96.43+2.28"

P: fish fed with probiotic, V: fish immunized with vaccine, P+V: fish fed with Probiotic and immunized with vaccine. Values
(Mean£SE) containing different superscripts in the same row denotes significant difference between the treatments (p<0.05).
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Table 3: Mean = SD hematological parameters in rainbow trout in different treatments

hematological C (control) P A\ V+P
parameters
30 Day
RBC*10%(mm?) 6.46+1.55* 6.86+1.83* 6.56£1.91* 6.8+2.2°
Hb (g/dl) 13.93+3.26° 13.7£1.86% 13.16+£3.01° 13.76+1.77°
HCT (%) 19.66+5.03? 20.66+4.04° 21£3.6 21.66+4.042
MCV (FL) 30.35+1.04° 30.53£2.8° 32.73+4.63* 30.1+£0.95%
MCH (pg) 21.55+0.39* 20.54+3.31° 20.3+£2.06* 21.37+£5.56°
MCHC (g/dl) 71.1+£3.77% 67+6.112 62.31+3.95° 66.75+5.19°
60 Day
RBC*10%(mm?) 10.7342.12° 8.6+1.63% 6.1+£1.57° 6.53+1.68°
Hb (g/dl) 10.26+0.75* 9.5+1.73% 8.26+1.55° 8.26+1.74%
HCT (%) 27.33+1.522 25.1+2.53¢% 24+2.64* 24+42.64°
MCV (FL) 26.07+4.722 29.845.27% 40.29+5.92° 37.87+6.71°
MCH (pg) 9.75+1.64* 11.2+£2.26* 13.842.422 12.95+£2.77°
MCHC (g/dl) 37.53+0.87° 37.65+£2.96* 34.27+£3.31° 34.274+4.33%

P: fish fed with probiotic, V: fish immunized with vaccine, P+V: fish fed with Probiotic and immunized with vaccine. Values
(Mean£SE) containing different superscripts in the same row denotes significant difference between the treatments (p<0.05).
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Table 4: Mean = WBC and their differential count in rainbow trout in different treatments

parameters C (control) \% V+P
30 Day
WBC*10*(mm?) 6.64+2.722 6.92+3.01° 7.28+2.792 7.49+2 .93
Neutrophil% 1744.35% 14427 12.66+1.15° 14.33+£3.51°
Lymphocytes% 76+4.35° 82.33+3.21% 85.33+2.88° 81.66+2.88%
Monocyte% 6=1° 3.33+1.15¢ 1.66+1.15% 3+12
Eosinophil% 1+£12 0.33+0.57* 0.33+0.57* 1£12
60 Day
WBC*10*(mm?) 546.66+82.54° 346.33+89.76% 292.66+181.26° 256.66+63.87*
Neutrophil% 6.33+2.51* 7.33+2.88* 9.33+3.78* 6.66+3.05°
Lymphocytes% 68+13.07¢ 71£11.53¢% 71.66+6.02* 75.33+6.11*
Monocyte% 2549.64* 20.66+7.37° 18.66+2.88* 17.33+£5.77°
Eosinophil% 1+1.73% 1.33+1.52° 0.33+0.57° 0.33+0.57°

P: fish fed with probiotic, V: fish immunized with vaccine, P+V: fish fed with Probiotic and immunized with vaccine. Values
(Mean+SE) containing different superscripts in the same row denotes significant difference between the treatments (p<0.05).
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