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 ABSTRACT 

 The studied area is the single largest fishery in Bangladesh. The present work was 

conducted at two points of the Padma River (Sureshwar and Tarabunia) from July 2019 to June 

2021 to monitor the efficiency of the 5
th

 Hilsa sanctuary. Proportion of spent rate, length 

frequency, larvae and Jatka abundance, CPUE of larvae, the length-weight relationship of 

Jatka, plankton composition, and physico-chemical parameters of water were assessed and 

found adequate in the Hilsa sanctuary. 

 

 RÉSUMÉ: Évaluation de l’efficacité du 5ème sanctuaire (20 km) d’alose hilsa 

(Tenualosa ilisha) de la rivière Padma, Bangladesh pour la formulation de politiques durables 

et la gestion de la conservation. 
 La zone êtudiée est la plus grande pêcherie du Bangladesh. Les présents travaux ont 
été menés en deux points de la rivière Padma (Sureshwar et Tarabunia) de juillet 2019 à juin 
2021 pour contrôler l’efficacité du 5ème sanctuaire de Hilsa. Le pourcentage de taux 
d’épuisement, la fréquence de longueur, l’abondance des larves et du Jatka, la CPUE des 
larves, la relation longueur-poids du Jatka, la composition du plancton et les paramètres 
physico-chimiques de l’eau ont été évalués et jugés satisfaisants dans le sanctuaire de Hilsa. 

 

 REZUMAT: Evaluarea eficacității celui de-l cincilea (20 km) sanctuar pentru 

Tenualosa ilisha de pe râul Padma (Bangladesh) pentru formularea politicilor durabile și 

managementului conservativ. 

 Zona studiată este cea mai mare zonă de pescuit din Bangladesh. Studiul de față a fost 

efectuat în două puncte ale râului Padma (Sureshwar și Tarabunia) din iulie 2019 până în iunie 

2021 pentru a monitoriza eficiența celui de-al 5-lea sanctuar pentru Hilsa. Procentul de consum, 

frecvența lungimii, abundența larvelor și Jatka, CPUE a larvelor, relația lungime-greutate a 

Jatka, compoziția planctonului și parametrii fizico-chimici ai apei au fost evaluate și 

considerate satisfăcătoare în sanctuarul Hilsa. 
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 INTRODUCTION 

 Human activities have had a significant negative impact on aquatic ecosystems, 

jeopardizing their fragile balance and biodiversity (Rasiga et al., 1999; Onciu and Radu, 2006; 

Paltenea et al., 2008; Gumpinger and Scheder, 2008; Soolutayo, 2012; Kulkarni Balasaheb et 

al., 2017; Adom, 2018; Tsybulskiy et al, 2023). Pollution from a variety of sources, including 

industrial discharge, agricultural runoff, and urban trash, introduces hazardous compounds into 

bodies of water, including heavy metals, pesticides, and plastics (Zubcov et al., 2008; 

Astratinei and Varduca, 2008; Iepure and Selescu, 2009; Bashir, 2020; Öktener and Bănăduc, 

2023). All these contaminants disturb aquatic food chains, injure aquatic animals, and reduce 

water quality, resulting in eutrophication, hypoxia, and algal blooms (Clarkson, 1995; Smith et 

al., 1999; González et al., 2021). Overfishing, which is driven by commercial demands and 

unsustainable practices, depletes fish populations while disrupting the structure and function of 

marine ecosystems (Pauly et al., 2002; Bardey, 2020). Habitat loss due to dredging, coastal 

development, deforestation, etc., exacerbates the reduction of aquatic biodiversity (Halpern et 

al., 2008). The cumulative consequences of these human-induced stresses endanger the health 

and resilience of aquatic ecosystems, compromising the supply of critical ecological services 

on which human societies rely (MEA, 2005; Bănăduc et al., 2022; Boeraș et al., 2024). It is 

vital to develop holistic management approaches and enact strong rules to prevent these 

harmful impacts and support the sustainable stewardship of aquatic resources for present and 

future generations. 

 Rivers and stream ecosystems are critical for biodiversity and delivering essential 

ecosystem services (Constanza et al., 2011; Alan Yeakley et al., 2016; Vári et al., 2022). 

Conservation activities focused at safeguarding these freshwater habitats are critical for 

preserving their ecological integrity and ensuring sustainable water resource management. 

According to Waters (1996), good river ecosystems not only support various aquatic species, 

but also help to purify water, regulate floods, and move sediment. Furthermore, the 

preservation of riparian vegetation along riverbanks is critical for stream bank stabilization, 

erosion prevention, and riparian terrestrial wildlife habitat (Naiman et al., 1993; Curtean-

Bănăduc et al., 2014). Effective conservation techniques, such as habitat restoration, pollution 

management, and sustainable water use practices, are critical for maintaining the health and 

resilience of river and stream ecosystems (Vörösmarty et al., 2010). By following these steps, 

we can protect rivers and streams' biodiversity and ecological functioning for short and long 

term. 

 The Padma River is a natural, free-flowing river. This river is one of the major rivers 

of Bangladesh., located in the north-western part of this country. It is 120 km long and about 

four to six km wide. The shape of the river has changed significantly over the last 30-35 years. 

A satellite image of a river change at a NASA site (NASA Earth Observatory) shows that the 

river changed from a relatively thin straight line to a braided shape. Recently, it has become 

straight up again. It is formed at the confluence of the Ganga and Jamuna rivers in India. It 

later merged with the Meghna River in Bangladesh and ended in the Bay of Bengal. 

Thousands of people besides farmers and fishermen depend on this river. The common 

perception of general people is that the character of the Padma River is aggressive in terms of 

its impact on the riparian communities. Due to the wild nature of the river, countless farms, 

property, and homes have been destroyed and countless lives lost in recent decades, a high 

number of people have been displaced in other safer areas. This Padma River is famous too for 

its Hilsa Shad (or Rupali Hilsa), with a highly economic and ecologic importance (Gragnani 

and Michele 2021). 
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 Following the formulation of The Hilsa Fisheries Management Action Plan (HFMAP) 

by Bangladesh Fisheries Research Institute (BFRI), four sanctuaries and four breeding grounds 

were established in 2002-2003. Subsequently, two new nursery grounds (5th and 6th) were 

implemented by the Department of Fisheries under the supervision of BFRI. 

 The survey was conducted from BFRI, Riverine Station, Chandpur to assess the 

previously identified Fifth Hilsa Nursery Ground. That is 20 km wide from the confluence of 

Meghna, Padma, and Dakatia River to the Sureshwar area. The physico-chemical parameters 

of water, plankton observations, Jatka CPUE, length-frequency percentage, Jatka length-

weight relationship have been studied; juvenile Hilsa is locally called Jatka. 

 After analysing the collected data from the study area (for two consecutive years), the 

previously identified nursery grounds were re-evaluated. 

 This study will serve as crucial documentation to formulate policy for the sustainable 

conservation of Hilsa fishery resources in the Padma River through sustainable management 

adoption. 

 MATERIAL AND METHODS 

 Study sites and duration 

 Two sites were selected for conducting the study: a) Tarabunia and b) Sureswar. The 

study was conducted from July 2019 to June 2021 (Figs. 1-3). 

 

 
Figure 1: Nursey Grounds 

(5
th
 Hilsa Sanctuary, 20 km) 

of Padma River. 
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Figure 2: The studied area detail. 

 

Figure 3: Field work in the study area. 
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 A) Physico-chemical parameters of water 

 Chemical parameters such as DO, CO2, pH, Total Alkalinity, Total Hardness, TDS, 

and Conductivity, as well as physical factors such as air temperature, water temperature and 

transparency, were monitored directly in each sampling station. HACH (Model FF2, USA) 

water test kit was used to determine both physical and chemical characteristics. 

 B) Plankton 
 During the study, plankton samples were collected from the sampling station via 50-

micron plankton net following the standard drop count method. Considering the qualitative and 

quantitative aspects, one ml concentrated plankton samples were placed in Sedgwick-Rafter 

counting cells and observed under an electronic microscope (Amscope binocular biological 

microscope). Ward and Whipple (1959) and Prescott (1962) were used to identifying plankton. 

 C) Jatka observation 

 i) CPUE of Jatka: CPUE of Jatka Hilsa were collected by BFRI Experimental Net 

from the sanctuary and estimated by calculating the amount of Jatka (kg per 100 m net per 

hour). All the Jatka Hilsa were treated in accordance with the the BFRI rules ethics committee. 

 ii) Length frequency and percentage: Length frequency data were collected from 

sampling station. The total length of Hilsa larvae and Jatka was measured by measuring scale 

and total body weight was taken with an electric digital balance for each fish after the 

specimens were dried on blotting paper. 

 iii) Length-weight relationship of Jatka: The relationship between the total length 

(TL) and total body weight (BW) of fish was estimated by using the following parabolic 

equation: BW = aTL
b
; where TW = Body weight of fish in (g); TL = Total length of fish in 

(cm); a = Proportionality constant (intercept); b = An exponent indicating isometric growth 

when equal to 3, regression coefficient (slope). The association degree between TL and BW 

was calculated by the determination coefficient (r²). Value of theexponent ‘b’ provides 

information on fish growth. When b = 3, the increase in weight is isometric, otherwise it is 

allometric (positive allometric if b > 3, negative allometric if b < 3). 

 Data analysis  

 Data was analysed using Microsoft Excel 2010, with representations in pie charts and 

line diagrams. Additionally, calculations for the length-weight relationship were conducted. 

 RESULTS AND DISCUSSION 

 A) Physico-chemical parameters of water. Much work has already been done in 

Bangladesh to check the river-based physico-chemical parameters. However, relatively little 

work has been done on the big rivers like Padma, Meghna, and Jamuna. Even less noticeable 

in the case of the river Padma. 

 The air and water temperatures varied at both Padma sampling sites, being lower from 

December to January. Sureswar exhibited higher levels of dissolved oxygen (DO), pH, and 

transparency compared to the Tarabunia site. Free carbon dioxide showed minor fluctuations 

in both locations throughout the year. Total alkalinity and total hardness were nearly identical 

in both sites (Fig. 4). 

 B) Plankton identification and composition. The present study revealed that among 

the 13 phytoplanktonic groups studied, Bacillariophyceae was found to be highest (21%) 

followed by Cyanophyceae (18%), Chlorophyceae (16%), and Zygnematophyceae (11%), 

Dinophyceae (7%), Euglenophyceae and Coscinodiscophyceae (5%), Trebouxiophyceae and 

Mediohyceae (4%), Xanthophyceae, Ulvophyceae and Chrysophyceae (2%). Among the four 

zooplanktonic groups studied, Rotifera shared the highest percentage (37%) followed by 

Copepoda (36%) and Cladocera (27%) (Tabs. 1 and 2) (Figs. 5-7). 
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 Figure 4: Average water quality parameters of Padma River (2018 to 2021). Eight 

Parameters (Air Temperature, Water Temperature, Dissolved Oxygen, Carbon Dioxide, pH, 

Transparency, Total Alkalinity, and Total Hardness) are showing the changes (location and 

season-wise). Bangladesh standard is highlighted with red bar and data labels. WM = Winter 

Monsoon, SM = Summer Monsoon (Banglapedia, 2022; National Geographic Society; 

Eurekalert Organization, 2002). 
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 Table 1: Phytoplankton of Padma River. 

 

 Table 2: Zooplankton of Padma River. 

 

Serial 

number 

Phytoplankton 

group 

Species 

name 

1. Bacillariophyceae Amphora sp., Asterionella sp., Bacillaria sp., 

Cyclotella sp., Diatoma sp., Fragillaria sp., 

Gomphonema sp., Navicula sp., 

Nitzschia sp., Striatella sp., Synedra sp., 

Tabellaria sp. 

2. Cyanophyceae Anabaena sp., Aphanocapsa sp., 

Arthrospira sp., Gomphosphaeria sp., 

Merismopedia sp., Microcystis sp., 

Nostoc sp., Oscillatoria sp., Polycystis sp. 

3. Chlorophyceae Ankistrodesmus sp., Coelastrum sp., 

Coelastrum sp., Microspora sp., 

Pediastrum sp., Scenedesmus sp., 

Selenestrum sp., Tetraedron sp., Volvox sp. 

4. Chrysophyceae Uroglena sp. 

5. Conjugatophyceae Spirogyra sp., Staurastrum sp. 

6. Coscinodiscophyceae Coscinodiscus sp., Melosira sp., 

Triceratium sp. 

7. Dinophyceae Ceratium sp., Dinophysis sp., Peridinium sp., 

Prorocentrum sp. 

8. Euglenophyceae Phacus sp., Euglena sp., Trachelomonas sp. 

9. Mediophyceae Skeletonema sp., Thalassiosira sp. 

10. Trebouxiophyceae Actinastrum sp., Oocystis sp. 

11. Ulvophyceae Ulothrix sp. 

12. Xanthophyceae Tribonema sp. 

13. Zygnematophyceae Closterium sp., Cosmarium sp., 

Muogeotia sp., Spirogyra sp., 

Staurastrum sp., Zygnema sp. 

Serial 

number 

Zooplankton 

group 

Species 

name 

1. Rotifera Asplanchna sp., Brachionus sp., 

Filinia sp., Keratella sp. 

2. Cladocera Bosmina sp., Daphnia sp., Moina sp. 

3. Copepoda Cyclops sp., Diaptomus sp., 

Naupleus sp.,Mesocyclops sp. 

https://www.algaebase.org/search/?genus=Striatella
https://www.algaebase.org/browse/taxonomy/?id=4351
https://www.algaebase.org/browse/taxonomy/?id=4351
https://www.algaebase.org/search/?genus=Coelastrum
https://www.algaebase.org/browse/taxonomy/?id=87256
https://www.algaebase.org/browse/taxonomy/?id=87256
https://www.algaebase.org/search/?genus=Dinophysis
https://www.algaebase.org/browse/taxonomy/?id=139117
https://www.algaebase.org/browse/taxonomy/?id=139117
https://www.algaebase.org/browse/taxonomy/?id=113648
https://www.algaebase.org/browse/taxonomy/?id=113648
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Figure 5. 

 

 
Figure 6. 
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Figure 7. 

 

Phacus sp. Striatella sp. Fragillaria sp. Synedra sp.

Coscinodiscus sp. Closterium sp. Bosmina sp. Cyclopoida sp.

Some identified Zooplankton & Phytoplankton species from 5th (20 km) 
Hilsa Sanctuary  (Sureswar and Noria) of Lower Padma River

Figure 8: Pictorial view of identified Zooplankton and Phytoplankton species 

from 5
th
 (20 km) Hilsa Sanctuary of Lower Padma River. 

 

 C) Jatka Observation 

 i) CPUE and change percentage of Jatka (2019-2020-2021) 

 Jatka’s CPUE (kg/hour/100 m net) at the 5
th
 Sanctuary is set to be 4.2 kg in 2019,     

4.5 kg in 2020, and 4.8 kg in 2021. Jatka’s CPUE has gradually increased. Compared to 2019, 

the CPUE of Jatka in Padma River has increased by 6.14 percent in 2020 and 11.9 percent in 

2021 (Fig. 9). 
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Figure 9. 

 

 ii) Length frequency percentage (%) (2019-2021) 

 Jatka ranged from 11 to 22 cm length sizes were found 5
th 

Hilsa Sanctuary in 2019. In 

the Tarabunia Region in 2019, and 2020 numbers 214, 212 Jatka Hilsa’s length frequencies 

have been made, respectively. Jatka, 13 cm in length size was found to be the most common 

size (37%) followed by 14 cm (33%), 15 cm (12.6%), and 12 cm (9%) in 2019. Length 

frequency percentage gradually decreased from 16 to 22 cm (1.4-0.4%). The lowest percentage 

of Jatka (0.4%) was recorded as 17 cm length sizes. 

 Jatka ranged from 11 to 18 cm length were found 5
th 

Hilsa Sanctuary in 2020. Jatka, 12 

cm in length was found to be the most common size (33%) followed by 14 cm (28%), 13 cm 

(24%) and 11 cm (8%) in 2020. Length frequency percentage gradually decreased from 15 to 

18 cm (3-1%). The lowest percentage of Jatka (1%) was recorded as 17-18 cm length sizes. 

 In the case of Tarabunia, it was found that in the year 2019, the presence of 12, 13, 14, 

and 15 cm Jatka was higher and as a percentage, it was 9, 37, 33, and 12.5 cm respectively. In 

2020, 12 (33%), 13 (24%), and 14 cm (28%). In these two years 2019-20, it is seen that the 

presence and abundance of 12 to 15 cm Jatka were more in Tarabunia (Fig. 10). 

 
 

 
Figure 10. 
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 iii) Length-weight relationship of Jatka 
 In this study, the length-weight relationship of Jatka in the Hilsa Sanctuary has been 

established. The maximum length of Jatka was recorded as 23 cm approximately. The value of 

‘b’ greater than 3.0 indicates positive allometric growth. In the current study, the value of ‘b’ 

was calculated as 2.88, which indicates the bad condition of Jatka in the Padma River in 2019 

(Fig. 11). The value of ‘b’ was calculated as 3.07, which indicates the good condition of Jatka 

in the Padma River in 2020 (Fig. 12). In the current study, the value of ‘b’ was calculated as 

2.83, which indicates the bad condition of Jatka in the Padma River in 2021 (Fig. 13). 
 

 
Figure 11. 

 

 
Figure 12. 

 

 
Figure 13. 
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 The physico-chemical properties of the water studied in the Padma River were more or 

less the same by the standards of Bangladesh. According to DoE (2001) and EQS (1997), air 

and water temperatures at all sites were within the standard range. DoE standards in all site 

areas were within the allowed limits (DoE, 2001). CO2 values were recorded lower than the 

standard (EQS, 1997). Transparency, hardness, and alkalinity were also within reasonable 

limits, including the pH value (Rahman, 1992; DoE, 1997; EQS, 1997). The recorded values of 

various physical and chemical parameters of the Padma River were within the standard values 

of the rivers in Bangladesh. This is conducive to the normal physiological life of river aquatic 

life. According to Rahman (2018), in 2015 (September to December), the air and water 

temperatures in the Sureshwar area of Meghna River were 22.1-32°C and 21.5-31.5°C, the pH 

and dissolved oxygen ranges were 7.3-7.7 and 5.2-5.8 mg/l, CO2 was 17.4-19.6 mg/l and total 

hardness and alkalinity ranges were 58-75 mg/l and 72.5-89.3 mg/l respectively. 

 At the same time, air and water temperatures in the Tarabunia area of the Meghna 

River were 22-32.5°C and 21.7-31.2°C, the pH and dissolved oxygen ranges were 7.4-7.8 and 

5.1-5.9 mg/l, CO2 was 17.3-18.4 mg/l and total hardness and alkalinity ranges were 60-80 

mg/land 74-84 mg/l respectively. The values of all the parameters mentioned in the above 

reference match the results obtained in this study. In the case of temperature, one-and-a-half 

limits were exceeded, but all other standards were within the approved standard of Bangladesh 

River water as directed by (EQS, 1991; EQS, 1997; ESR ,1997; DoE, 1997; DoE, 2001). 

 According to (JICA, 1992), during the month of February-May, Chlorophyceae (in the 

case of phytoplankton) and Brachionidae (in the case of zooplankton) were dominant in the 

Rajshahi Region of the Padma River. According to (Ahmed and Alfasane, 2004), Munshiganj 

in the upper reaches of the Padma River was dominant by phytoplankton’s group: 

Chloropyceae (10 species and 38.46%), and Bacillariophyceae (9 species and 34.61%) in 2002. 

According to (Rahman and Huda, 2012), in the case of phytoplankton in Manikganj of Padma 

river in 2010-2011, Bacillariophyceae (10 species, average value 3,3421 ind/100 l) was 

dominant. In the case of zooplankton, Rotifera (10 species, average value 348.6 ind/100 l) was 

dominant. Flura et al. (2016) has reported that the Mawa, Godagari, and Pakshi areas of the 

Padma River were dominated by Chlorophyceae (25 and 50%) (Phytoplankton group) and 

Rotifera (8 and 45%) (Zooplankton group) in 2014. NATP 2 (2018) reported that Munshiganj 

in the upper reaches of the river Padma was dominated by Chlorophyceae (25) (Phytoplankton 

group) and Rotifera (8) zooplankton (Zooplankton groups) in 2016. The period from 2002 to 

2011 shows that in the upper reaches of the river Padma, in Munshiganj, in Manikganj, 

Bacillariophyceae is the dominant group for phytoplankton. In the case of zooplankton, 

Rotifera is singularly dominant. Again, it is seen that in the period from 2014 to 2017, 

Chlorophyceae is the dominant group in the case of phytoplankton in the upper reaches of the 

river Padma, in Munshiganj, and Mawa, Godagari, Pakshi region. In the case of zooplankton, 

the Rotifera alone are dominant. Bacillariophyceae (21%) also dominate in the present study, 

and in the case of zooplankton, Rotifera (36%) was dominant. The proportion of plankton was 

phytoplankton 84 and zooplankton 16%. 

 According to (Rahman et al., 2017), the CPUE of Jatka in the Meghna River from 

2002 to 2016 was 0.94 to 3.25 kg respectively. Although it declined slightly in 2006 and 2007, 

Jatka has steadily increased. The current study shows that in 2019-2021, the CPUE is 4.2-4.7 

kg. That means that the environment for Jatka growth in the Padma River is in the best 

condition. 
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 Not much works has been done about the length frequency percentage rate of Jatka. 

According to Rahman et al. (2017), 15-20 cm size Jatka was found in the Meghna River from 

0.39 to 2.11%, 21-25 cm size Jatka has been found in Meghna River from 1 to 17.27%. In the 

present study, in 2019, 11 cm size Jatka (2%), 12 cm (9%), 13 cm (36%), 14 cm (33%), 15 cm 

(12.7%), 18 cm (1.4%) and 22 cm (1%) were found in Padma River, and in 2020, 11 cm size 

Jatka (8%), 12 cm (33%), 13 cm (24%), 14 cm (28%), 15 cm (3%), 16 cm (2%) and 18 cm 

(1%) were found in Padma River. 

 In the case of Jatka, not much has been done about the length-weight relationship. 

Haldar and Rahman (1998) reported that the value of Jatka (2-18 cm) ‘b’ in the Chandpur, 

Bhola, Kuakata-Barisal region was 3.41. Amin et al. (2000) reported that the ‘b’ value of 365 

Jatka Hilsa in the Meghna River (3.50-15.50 cm in length) was 3.09. In the present study, the 

‘b’ value of 205 Jatka Hilsa in 2020 was 3.06 (positive allometric). According to Narejo et al. 

(2008), the ‘b’ values of male Hilsa are 3.03 and 3.61 in the length-weight relationship of 10.1-

50 cm fish of 260 Jatka Hilsa in Indus River of Pakistan; the value of ‘b’ of female Hilsa is 

3.06 and 3.63 cm in length. The river environment, fish food, breeding, the life cycle can be 

more or less the quality of the variety. In the present study, all the values of ‘b’ were allometric 

positive. 

 

 CONCLUSIONS 

 The survey was conducted from BFRI, Riverine Station, Chandpur to re-evaluate and 

to monitor the efficiency of the previously identified nursery grounds. Research has been 

conducted on physico-chemical parameters of water, plankton observation, Jatka CPUE, 

length-frequency percentage, Jatka length-weight relationship. The results of all the above-

mentioned topics were satisfactory; the functioning of the nursery ground remained stable. 

 It may be mentioned here that after the formulation of the Hilsa Fisheries Management 

Action Plan by BFRI, four sanctuary and four breeding grounds were set up in the light of 

necessary recommendations (HFMAP, 2002). Later, two new nursery grounds (5th and 6th) 

were implemented by the Department of Fisheries under the supervision of BFRI. Therefore, 

the results of this research project will undoubtedly serve as important evidence and reference 

for future research, policy, strategy, and implementation for Hilsa fish conservation. 

 Recommendations: i) Effective research needs to be continued to keep the Jatka and 

Brood Hilsa conservation management in all Hilsa-friendly rivers of Bangladesh; ii) Proper 

measures should be taken to protect the fishery resources from river salinity; iii) Timely action 

should be taken in the context of climate change; iv) The new nursery grounds of Hilsa needs 

to be identified through further investigation; v) Above all, necessary and timely steps should 

be taken to maintain the productivity of the nursery ground. 
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