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Preface 

 

The 2nd International Conference on Agriculture and Rural Development 

(The 2nd ICARD) 
 

The 2nd International Conference on Agriculture and Rural Development (The 2nd 
ICARD) had a theme “The Challenges of Sustainable Agriculture in the New Normal Era”. 

The conference was still held during the pandemic of covid-19 due to the great enthusiasm to 
have an event discussing the covid-19 impacts on agriculture, food, and rural livelihood. The 
travel restriction was also the reason to carry out the conference via online platform. Thus, it 
proceeded as the original agenda. 

The 2nd ICARD was held on 16 November 2020 and organized by the Faculty of 
Agriculture, University of Sultan Ageng Tirtayasa (Untirta), Indonesia. It also became the 
framework of collaboration among the Faculty of Agriculture Untirta, Kazan National 
Research Technological University-Rusia, Gorgan University of Agricultural Sciences and 
Natural Resources-Iran and Universiti Teknologi MARA-Malaysia. The main sponsors of this 
conference were the Ministry of Education and Culture, and Indonesia agronomist association 
(PERAGI). 

The 2nd ICARD was managed properly with virtual meeting and arranged into two 
sessions; they were oral presentations from keynote speakers as a plenary session and scholar 
presenters as a parallel session. In the first session, the respective keynote speaker was each 
allocated 40 minutes to hold the speech consist of 30 minutes for presentation and 10 minutes 
for discussion (Q and A). Four keynote speakers contributed to the plenary session. Assist. 
Prof. Dr. Yudi L.A. Salampessy from Untirta was talking about Mining and Biodiversity 

Comics Publishing to the Elementary School Students around Mine Areas. Also, our beloved 
keynote speaker Assoc. Prof. Dr. Saed Gorgin, from Gorgan University of Agricultural 
Sciences and Natural Resources, Iran, was presenting his study on the Strategy of Shelf-Life 

Extension to Keep the Quality of Conical Lift net Catch for Sustainability in New Normal Era. 
Furthermore, the third keynote speaker from Malaysia, Assoc. Prof. Dr. Asmah Awal 
(Universiti Teknologi MARA) was giving a great valuable presentation about Sugar Palm 

(Arenga pinnata Wurmb Merr.): A Review on Plant Tissue Culture Techniques for Effective 

Breeding. Moreover, our last keynote speaker Assoc. Prof. Elena Nikitina, Ph.D from Kazan 
National Research Technological University, Rusia, shared her study about Potato Starch as a 

Component Increasing the Antioxidant  Potential of Yogurt. In the second session, the scholar 
presenters whose had submitted the selected paper were conferred 15 minutes including Q and 
A to speech the presentation one by one. They had divided into different rooms based on their 
scope of study. 

The 2nd ICARD was attended by presenters from five countries, Indonesia, Germany, 
Malaysia, Russia, and Iran. Four keynote speakers and 80 scholar presenters attended to this 
conference. Research topics were divided into five main scopes focusing on Agricultural and 
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Environmental Sciences, Agribusiness and Agricultural Resource Economics, Fishery and 
Marine Sciences, Forestry/Silviculture, and Food Science and Agricultural Product 
Technology.  

The 2nd ICARD was successfully run via a “Zoom” application meeting. All 

participants joined in a plenary room when the keynote speakers presented their research. As 
soon as the plenary session was over, the participants were assigned into a “breakout” room 

based on their topic of interests. Finally, they joined in the plenary room for the closing 
ceremony. We would like to mention that all of the participants were satisfied with both the 
conference performance on the D-day and the organizer responses during the paper 
submission process. 

Lastly, we would like to thank to the chairman, scientific committees, keynote 
speakers, and all participants. We greatly thanks to the publisher for publishing the 2nd 
ICARD selected papers. We are looking forward to more scholars to join in this conference 
next year.  
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Abstract. Probiotics are useful organisms in preventing the spread of disease in aquaculture. 

Therefore this study aims to evaluate the effect of administering Bacillus NP5 on the growth, 

survival rate, and histology of catfish with Aeromonas hydrophila infection. To achieve this, 

catfish (7.75 ± 0.02 g) were reared for 45 days with a density of 20 per tank. Furthermore, the 

study consisted of 4 treatments and 3 replications, namely K+: 0% Bacillus NP5+0.1 mL A. 

hydrophila injection, K-: 0% Bacillus NP5 + without A. hydrophila injection, A: 0.3% Bacillus 

NP5, and B: 0.8% Bacillus NP5. The results showed that the addition of probiotics significantly 

increased the growth and survival rate of catfish (P <0.05) compared to K+. The higher value of 

specific growth rate was found in treatments A and B (0.22 ± 0.03 and 0.23 ± 0.03% day-1, 

respectively) and the lowest in K+ (0.14 ± 0.03% day-1). Also, the tissue damage in K+ was 

higher than in the probiotic treatment. Besides, hyperplasia, congestion, and secondary lamella 

fusion in the gill tissue were found in the K+, while other treatments were found only in 

hyperplasia. Melanomacrophages occurred in catfish kidney tissue for all treatments, however, 

hydropic degeneration was found in the control treatment. The addition of Bacillus NP5 in feed 

resulted in higher growth, survival, and tissue damage compared to K+. Also, the addition of 

0.8% Bacillus NP5 resulted in less catfish tissue damage. 

Keywords: Bacillus NP5, catfish, histology, probiotic.  

 

1.  Introduction 

Catfish is a freshwater commodity with high economic value and is widely cultivated in Indonesia. 

However, the density of high in catfish culture has led to a decrease in the environmental quality of the 

rearing media and an increase in disease infection [1]. One of the most common diseases in catfish 

farming, especially in the intensive culture systems is Motile Aeromonas Septicemia (MAS) caused by 

the bacterium Aeromonas hydrophila. The clinical symptoms of this bacterium disease are lesions and 

necrosis of the skin with various sizes, reddish ulcers, hemorrhage, and inflammation of the stomach 
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lining and fins [2]. MAS also attacks the fish digestive tract, which results in reduced feed efficiency 

and growth decrease [3]. The use of antibiotics to prevent diseases in aquaculture has long been 

abandoned because it causes bacterial resistance to antibiotics and leaves residues in the fish 

environment [4, 5].   

Probiotics is an approach to prevent the spread of the pathogen in aquaculture [6]. These are live 

microbes that benefit the host by stimulating the growth of the microbial population in the digestive 

tract, increasing feed digestibility, enhancing the immune response to pathogen infection, and improving 

environmental quality [7]. Bacillus NP5 is a probiotic isolated from the digestive tract of tilapia [8], 

which has a positive effect on increasing the growth performance of its host [9]. Furthermore, the 

administration of Bacillus NP5 has been investigated to improve the immune response of tilapia [10, 

11], white shrimp [12], Common carp [13], and Pangasius sp. [14]. However, no studies have evaluated 

the effect of its addition on the growth and tissue histology of catfish. Therefore, this study aims to 

evaluate the effect of the addition of Bacillus NP5 as a probiotic on growth, survival rate, and tissue 

histology of catfish infected by A. hydrophila.  

 

2. Material and Methods 

2.1 Preparation of Feed 

The probiotics were inoculated into 25 mL of Tryptic Soy Broth (TSB) media and incubated for 24 hours 

with a water bath shaker at 29 °C. Subsequently, they were harvested by centrifugation at a speed of 

6000 rpm for 30 minutes and diluted from a density of 1011 CFU/mL to 108 CFU/mL. Meanwhile, 

commercial feed with a protein content of 33.9% was mixed with Bacillus NP5 and 2% egg yolk 

according to the method described by [15]. It was dried for 15 minutes to reduce moisture and then the 

feed was ready to be fed to the fish.  

 

2.2 Catfish Rearing and Growth Parameters 

Twelve round fiberglass tanks with a volume of 60 L and a diameter of 50 cm were used for catfish 

rearing. The tank was sterilized using freshwater and 30 ppm chlorine for 24 hours. Furthermore, catfish 

with an average weight of 77.75±0.02 g were reared at a density of 20 fish/35 L and were fasted for 24 

hours to eliminate the effect of residual feed. Also, as much as 10% of the water was changed every 

morning. Feeding was carried out using the satiation method with a frequency of three times daily for 

45 days. A completely randomized design was adopted, which consist of four treatments and three 

replications, namely: K+ (positive control with 0.1 mL A. hydrophila injection), K- (negative control 

without A. hydrophila injection), A (0.3% Bacillus NP5 with 0.1 mL A. hydrophila injection), and B 

(0.8% Bacillus NP5 with 0.1 mL A. hydrophila injection). 

At the end of the experiment (45 days), the weight and number of fish were calculated to determine 

their growth and survival rate. The growth parameters in this study consisted of specific growth rate 

(SGR), feed efficiency (FE), and survival rate (SR), which were in line with [17].  

 

SGR (% day-1) = 
𝐿𝑛 𝑊𝑡−𝐿𝑛 𝑊𝑜

45 𝑑𝑎𝑦𝑠
 × 100%                                       (1) 

FE (%) =  
(𝑊𝑡+𝑊𝑑)−𝑊𝑜

𝐼
 × 100%                                                 (2)      

SR (%) =
𝐹𝑡

𝐹𝑜
 × 100%                                                           (3) 

Note:  

W0 = initial biomass of catfish, Wt = final biomass of catfish, Wd = biomass of dead catfish, I = feed 

intake, Ft  = final number of catfish, Fo = initial number of catfish.  

 

2.3 A. Hydrophila Injection and Histopathology 

After 20 days, catfish (except for treatment K-) were injected intramuscularly with A. hydrophila using 

a syringe. The dose is 0.1 mL/fish with a density of 106 CFU/mL according to [1]. At the end of the 

experiment, 5 catfish from each treatment were taken for histological analysis according to the method 
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described by [18]. This was performed on the catfish gill, liver, and kidney at Histopathology 

Laboratorium, Station for Investigation of Fish Health and Environment, (SIFHE) Serang, Indonesia. 

   

2.4 Statistical Analysis 

The histology of gill, liver, and kidney tissue of catfish was analyzed descriptively and the growth data 

were analyzed using ANOVA (analysis of variance). Furthermore, the Duncan multiple range tests were 

adopted to analyze the different data [19] 

 

3. Result and Discussion 

3.1 Growth and Survival Rate of Catfish  

Probiotics do not have a specific mechanism of action in their host body. However, it maintains a balance 

of microorganism populations in the digestive tract of the host [20]. The effect of probiotics on the 

growth and survival rate of catfish is shown in Table 1.  

 

Table 1. Effect of the addition of probiotics on growth and survival rate of catfish* 

Parameters** Probiotic treatments*** 
K+ K- A B 

SGR (% day-1) 0.14±0.03a 0.24±0.01b 0.22±0.03b 0,23±0,03b 
FE (%) 40.79±7.78 53.72±16.86 55.20±17.31 54,43±13,23 
SR (%) 56.67±7.63a 88.33±5.77b 86.67±2.88b 83,33±2,88b 

*The same superscript letter on the same line indicates an insignificant value (P>0.05). 
**SGR (specific growth rate), FE (feed efficiency), SR (survival rate). 

***K+ (positive control with A. hydrophila injection), K- (negative control without A. hydrophila injection), A 

(0.3% Bacillus NP5 with A. hydrophila injection), B (0.8% Bacillus NP5 with A. hydrophila injection). 

 

The result shows that there is no significant value for the FE parameter between all treatments. 

Furthermore, the SGR and SR values in probiotic and K- treatments were higher than those of K+ 

(P<0,05), but there is no significant difference for SGR and SR values between K-, A, and B treatments. 

Also, the highest SGR was recorded at K- (0,24±0,03 % day-1), followed by B (0,23±0,03 % day-1), A 

(0,22±0,03 % day-1) and the smallest value was K+ (0,14±0,03 % day-1). Besides, the increased growth 

in probiotic treatment might be due to increased enzyme activity in the digestive tract of catfish. Hauville 

[21] reported that the addition of probiotics to feed increases the normal microflora population which 

was helped in the process of digestion. Also, several studies have shown that the applications of Bacillus 

NP5 as probiotics in the feed increased growth due to the improved activity of enzymes in the digestive 

tract [9, 22]. Similar results were found by [23] in white shrimp and [24] in snakehead.  

The survival rate is a measure of the success of a population in percentage at a given time during fish 

culture. After A. hydrophila infection, the survival rate in probiotic treatments showed a better result 

than K+. This was an indication that the addition of Bacillus NP5 as a probiotic was able to suppress A. 

hydrophila infection. Similarly, [10] reported that the survival rate of tilapia with the administration of 

Bacillus NP5 and infected streptococcus agalactiae is 80.56% and 13.89 in the positive control 

treatment.   

 

3.2 Histology of Catfish Tissue 

The histology of catfish gill tissue after A. hydrophila infection is shown in figure 1. Furthermore, 

hyperplasia, congestion, and fusion of lamella were found in K+. Also, hyperplasia was found in all 

treatments except K- and lamella fusion was found in K+, K-, and A. The hydropic degeneration in liver 

tissue (Figure 2) is found in all treatments and congestion is found in K+ and A. Besides, lipid 

differentiation was found in K+. Melanomacrophages occur in catfish kidney tissue in all treatments 

(Figure 3). However, hydropic degeneration was found in K+.   
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                    K+                                                    K-                                                      A                                

Figure 1. The gill histology of catfish after A. hydrophila infection 

with 400× magnification. K: congestion, H: hyperplasia, F: lamella 

fusion. K+ (positive control with A. hydrophila injection), K- 

(negative control without A. hydrophila injection), A (0.3% Bacillus 

NP5 with A. hydrophila injection), B (0.8% Bacillus NP5 with A. 

hydrophila injection). 
                      B     

                                                                      

 

 

 

 

 

 

 

                      K+                                                   K-                                                    A 

 

Figure 2. The liver of catfish after A. hydrophila infection with 400× 

magnification. K: congestion, D: hydropic degeneration, DL: lipid 

differentiation. K+ (positive control with A. hydrophila injection), K- 

(negative control without A. hydrophila injection), A (0.3% Bacillus 

NP5 with A. hydrophila injection), B (0.8% Bacillus NP5 with A. 

hydrophila injection). 

                      B 

 

Hyperplasia is the most common histopathological change in gills. Meanwhile, the congestion found 

in K+ is believed to be caused by A. hydrophila infection. This result was in line with [25] that 

congestion was a state of increased blood volumes in the vessels that accumulate in a part of the body 

due to physical trauma caused by a pathogen or circulatory system disorders. Furthermore, congestion 

was found in the catfish livers of K+ and lipid degeneration of the liver was characterized by swollen 

and vacuole tissue. This results in loss of lipid metabolism in fish [26]. In catfish kidneys, the damage 

was found in the form of melanomacrophages, which are characterized by the presence of inflamed parts 

and macrophages. Furthermore, tissue damage in probiotic treatment was smaller than K+, which is 

caused by the role of probiotics in increasing Immune response. A similar result was found by [10] in 

tilapia and [27] in African catfish.   
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Figure 3. The kidney of catfish after A. hydrophila infection with 

400× magnification. M: Melanomacrophages, D: hydropic 

degeneration. K+ (positive control with A. hydrophila injection), K- 

(negative control without A. hydrophila injection), A (0.3% Bacillus 

NP5 with A. hydrophila injection), B (0.8% Bacillus NP5 with A. 

hydrophila injection). 

                       B 

 

4. Conclusions 

Conclusively, the addition of Bacillus NP5 as a probiotic increased the growth and survival rate of 

catfish after A. hydrophila infection. Furthermore, tissue damage in probiotic treatment was smaller than 

K+, besides, there was no significant difference between 0.3% and 0.8 & Bacillus NP5 for all 

parameters.  
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