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1. Charak S. R., Chaudhary, D.K. and Agarwal N.K. (2020). A study on the Physical and
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Himalayan water. Indian J Animal Research. DOI: 10.18805/ijar.B-4127. ISSN: 0976-0555
Impact Factor 0.395

ABSTRACT
Background: Tor putitora is distributed in the entire northeast Himalayan region. The
declining population of Tor putitora in natural waters has major concern to its fishery. The
knowledge of semen characteristics is helpful in the selection of good quality semen for
artificial fertilization thus have a role in fishery development. The current study aimed to
determine the physical and biochemical composition of seminal plasma of Tor putitora.
Methods: The semen samples were collected by stripping the ripe male brooders procured
from the natural habitat. The sperm motility, sperm density, spermatocrit value and
osmolality were determined for physical characteristics of semen. Haemocytometric method
was used for sperm density. The seminal plasma was separated by centrifugation for the
determination of ionic and organic component of semen through atomic absorption
spectrometer.
Result: The semen of T. putitora has shown species-specific features of sperm density (1.712
± 0.18 × 109 ml-1), spermatocrit (62.96 ± 2.63 %) and sperm motility duration (48.16 ± 1.68
s). The Na2+ (102.06 ± 5.115 mM l-l) and K+ (51.66 ± 3.205 mM l -l) are predominating ions
among the other inorganic constituents (Ca2+: 1.38 ± 0.304 mg dl-1, Mg2+: 0.86 ± 0.261 mg l-l,
phosphate: 4.00 ± 1.102 mg dl-1, Cu2+: 0.004 ± 0.001 mg l-l and Zn2+: 0.062 ± 0.005 mg l-l) of
the seminal plasma. The organic constituents of seminal plasma contained - Glucose: 9.6 ±
0.678 mg dl-1, Cholesterol: 21.0 ± 1.049 mg dl-1, Triglycerides: 11.0 ± 0.316 mg dl-1, Urea:
12.6 ± 1.7206 mg dl-1 and Uric acid: 0.5 ± 0.10 mg dl-1. The Osmolality (256.8 ± 31.940
mOsmol kg-1), pH (7.34 ± 0.04) and ionic composition of semen seem to be the most
important factor responsible for inhibition or activation of sperm motility. A high significant
positive relationship (r=0.807, P<0.01) was found between sperm density and spermatocrit
suggests the use of regression equation for quick and reliable estimation of sperm
concentration in Tor putitora. The study is helpful in the selection of high-quality male
spawners and provides baseline information for the development of extenders and dilutants
for the preservation of viable semen.
Key words: Ionic and Organic components, Osmolality, Semen analysis, Seminal plasma,
Sperm motility.
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ABSTRACT
The present study has investigated the semen characteristics and competency of different
extenders for refrigerated storage of snow trout (Schizothorax richardsonii) semen. Semen
samples were collected by stripping ripe male brooders during the spawning season. The pH
(7.31 ±0.07), sperm concentration (3.77 ±0.78x108/ml), spermatocrit value (63.13 ±10.27%),
and sperm motility duration (59.70 ±16.55 s) were determined by analysing 98 semen samples
from different breeding phases. The short-term preservation of S. richardsonii semen was made
under refrigerated conditions. Four extenders (Mounib’s medium, KCl medium, extender
modified from Buyukhatipoglu & Holtz, 189 M of Horton) each in two dilution ratios (1:4 &
1:10) were scrutinized for their competency. During refrigerated storage, sperm motility
percentage and motility duration was evaluated after every 24 hours until the viability of semen
samples. Mounib’s medium was found significantly superior to the KCl medium (P<0.01),
extender modified from Buyukhatipoglu & Holtz (P<0.02) and extender 189 M of Horton
(P<0.002) in retaining sperm motility up to 9 days at 0-4 °C. It was also observed that the
dilution ratio of 1:4 was not significantly different than the 1:10 ratio in all extender media (P ns,
n=10).
Keywords: semen quality, extender, short-term storage, S. richardsonii, snow trout
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ABSTRACT
Snow-fed River Pinder -a tributary of River Alaknanda in central Himalaya was explored for fish
assemblages and habitat specificity. Altogether 27 fish species were reported from three orders,
four families and nine genera. Cypriniformes order was dominating followed by Siluriformes
and Salmoniformes. Shannon-Weiner diversity index (3.09 to 4.10) and Simpson index of
diversity (0.81 to 0.92) of four sites specified strong relationship with species richness. The
distribution of fish species showed interesting patterns, 33% species were common to all four
sampling sites while 14.80% were restricted to single site and the remaining species were
randomly distributed among two or three sampling sites. Habitat variability in the river
significantly influenced the species assemblage structure. About 7.40% species were found
common to all habitats while 3.70% species were restricted to only single habitat type. The
remaining 88.90% of species were dwelling between two to three habitat types. Deep pools
recorded maximum species richness followed by shallow pools, while least species richness was
recorded in cascade habitats. The conservation status of fish fauna of the river was ascertained by
CAMP (Conservation Assessment and Management Plan). Out of 27 species, the status of 8
species was not assessed due to data being deficient, 7 species were categorised as lower risk
near threatened, 6 as vulnerable, 5 as endangered while 1 species was exotic.

Keywords: Fish assemblage, Habitat ecology, Fish diversity, Conservation, Himalayan
River
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ABSTRACT
Water impoundment imposes fundamental changes on natural landscapes by
transforming rivers into reservoirs. The dramatic shift in physical conditions accompanying the
loss of flow creates new changes in species composition and community structure due to
ecosystem fragmentation. To understand the changes in basic chemistry of river water and their
impact on Phytoplankton population, the river Bhilangana in its upstream, impoundment and
downstream segment of Tehri Dam was studied for during the period May 2009 to April 2011.
Damming of river has influenced the Phytoplanktonic populations as it was relatively high in
lentic water as compared to upstream and downstream segment. The density (unit-l) of
Bacillariophyceae family significantly decreased in lentic sites as compared to upstream and
downstream segment, while the density of Chlorophyceae increased in lentic sites as compared
to lotic water. The density of Oedogonium, Pediastrum, Selenastrum, Spirogyra, Volvo,
Anabaena and Coelosphaerium has also been increased in lentic sites. Some Phytoplanktonic
taxa viz: Cyclotella, Cymbella, Diatoma, Fragilaria, Frustulia, Navicula, Synedra, Tabellaria,
Ankistrodesmus, Closterium, Ulothrix, Zygnema and Oscillatoria were commonly reported from
all the sites. Phytoplankton showed highly significant negative correlation with surface water
temperature and phosphate (P < 0.01) at all the sampling sites. However, significant positive
correlation with transparency at upstream (r =0.794736) and downstream (r=0.777619) sites
while non significant relationship at impounded sites was observed. High positive significant
correlation (P < 0.01) was calculated between phytoplankton and CO2 from all the study sites.
Key words: Dams, River regulation, Plankton assemblage, Himalayan River
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ABSTRACT
Aims: Ritonavir (RIT) is a human immune deficiency virus (HIV) protease inhibitor (PI) active
against HIV-1 and HIV-2. Among various adverse effects of PIs, hepatotoxicity is a very
common adverse reaction of RIT which is concentration dependent. Red clover isoflavones are
found to possess anti-inflammatory, antioxidant and anti apoptosis activity. Furthermore, recent
studies have demonstrated that these isoflavones can be used to alleviate the side-effects of
drugs. Hence, the present study was inquested to ascertain the effect of Formononetin (FMN)
and Biochanin A (BCA) on RIT induced hepatotoxicity.
Main methods: Five groups of animals were subjected to treatment as control, toxic control
(RIT), third group (RIT+FMN), fourth group (RIT+BCA), the fifth group (RIT+FMN+BCA)
and sixth group (FMN+BCA) for 14 days. The animals were evaluated for estimation of liver
toxicity markers, inflammatory biomarkers, in-vivo biochemical antioxidant parameters. The
liver tissues were further evaluated histopathologically and western blotting examination for
localization of apoptotic gene expression that plays a pivotal role in hepatotoxicity.
Key findings: FMN and BCA ameliorated the increased levels of biochemical markers of liver,
attenuated the RIT induced Bax, caspase-3, NFκB and eNOS activation and persuaded the Bcl2
and pAkt level. Alteration in the levels of inflammatory markers was also observed in both
hepatic tissue and serum.
Significance: FMN and BCA exerts hepatoprotective effect through modulating the oxidative
stress, inflammation, apoptosis and reversing the tissue degeneration suggesting its therapeutic
role in hepatotoxicity and other hepatocellular diseases.
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ABSTRACT
Background: Formononetin (FMN), one of the major isoflavones in red clover, has been shown
to possess antioxidant, anti‑inflammatory, antitumor, neuroprotective, and cytoprotective
activities. However, there is no report on the gastroprotective effect of FMN against
ethanol‑induced gastric ulcer.
Objective: Excessive alcohol consumption can lead to gastric ulcer, and the purpose of the
present study was to examine the protective effect of FMN on mucosal lesions induced by
ethanol.
Materials and Methods: Fasted rats were orally administered with FMN at different doses,
omeprazole (20 mg/kg), followed by intra gastrical ingestion of ethanol (5 ml/kg) after 1 h and
sacrificed after 1 h of exposure. Gross microscopic, macroscopic, and biochemical assays were
scrutinized.
Results: Compared with ethanol, FMN pretreatment showed a significant increase in the gastric
levels of glutathione while decreased the malondialdehyde content remarkably. FMN
pretreatment also bestowed the cytoprotective efficacy against ethanol‑induced ulceration by
reestablishing the decreased level of nitrite (NO). Furthermore, in histopathological sections,
reduced pathological changes of gastric lesions were markedly observed in the FMN‑pretreated
groups compared with those in the ethanol group. Western blot analysis showed upregulation of
BcL2 while downregulation of Bax in FMN‑pretreated gastric tissue of rats.
Conclusion: These results indicate that FMN exerts gastroprotective effects through the
antioxidative, anti‑inflammatory, and antiapoptotic that are probably mediated by enhanced NO
release, suggesting its therapeutic use to treat gastric ulceration by preserving mucosal
glycoproteins and diminishing oxidative stress.
Key words: Apoptosis, cytoprotection, formononetin, gastric ulcer, oxidative stress
SUMMARY
• FMN is found to be highly potent against ethanol‑induced gastric ulcer
• FMN decreased the oxidative stress and increased the cytoprotection through enhancement of
nitrite levels
• The isoflavone is also found to decrease both inflammation and apoptosis in gastric tissue after
ethanol ingestion
• Therefore, FMN exerts anti‑inflammatory and cytoprotective effect along with acting as an
antioxidant and depletion of apoptosis in gastric tissue.
Abbreviations used: NSAIDs: Nonsteroidal anti‑inflammatory drugs; FMN: Formononetin;
CMC: Carboxymethylcellulose; UI: Ulcer index; MDA: Malondialdehyde; GSH: Reduced
glutathione; NO: Nitrite; TNF‑α: Tumor necrosis factor‑alpha; Hgb: Hemoglobin; T‑RBC:
Total red blood cells; Hct: Hematocrit; MCV: Mean corpuscular volume; MCH: Mean
corpuscular hemoglobin; MCHC: Mean corpuscular hemoglobin concentration; TLC: Total
leukocyte count

11. Agarwal, N. K., Singh G., Singh H., Kumar, N. and Rawat, U. S. (2018). Ecological impacts of
Dams on the Fish Diversity of Bhagirathi River in Central Himalaya (India). Journal of
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ABSTRACT
Bhagirathi river in Garhwal region of northern India is dammed at four locations (Maneri Bhali
Phase I, Phase II, Tehri Hydroelectric Dam and Koteshwar Dam) for hydro power generation
resulting in the fragmentation of riverine habitat. Substantial part of river is forced through
tunnels where the river has lost identity leading to discontinuity in its original course while,
considerable segment of river has also been converted into deep impoundments. These Dams
have affected seasonal cycles of floods, natural flow regime, and has caused increased
sedimentation in impounded section of river affecting habitat quality, life-history stages and
population dynamics of the biota. These effects have been found to get augmented in lower
stretch due to construction of dams in cascades. Consequently, the composition and structure of
fish assemblages in the river has been affected. Most affected species have been found
Schizothorax, Glyptothorax, Pseudecheneis, Garra,Labeo, Crossocheilus, Noemacheilus,
Barilius, Psilorhynchus, Clupisoma, Mastacembelus, and migratory Tor, spp., which are
indigenous rheophilic species requiring distinct habitats to fulfil their life cycle stages.
Populations of fast flowing riverine species have been collapsed or even disappeared from
fragmented sections of the river system.
Key words: Himalaya, Dams, Fish diversity, Habitat ecology, River fragmentation.

12. Charak S. R., Agarwal N.K. and Shah T. K. (2018). An Approach for determination of semen
quality of golden mahseer (Tor putitora) from central Himalaya. The Pharma Innovation
Journal. 7(1):83-86.
NAAS Rating: 5.03

ABSTRACT
Semen has a unique composition containing spermatozoa and substances supporting the
spermatozoa. The evaluation of seminal quality is essential in aquaculture for planning efficient
artificial fertilization protocols in restoration programs involving supportive breeding together
with other innovative conservation strategies as gamete cryopreservation. The evaluated semen
quality parameters of Golden Mahseer, Tor putitora were: colour, volume, sperm density,
spermatocrit value, sperm motility percentage and motility duration. Semen samples from ripe
male brooders were collected during the period from April to July 2017 from the River
Bhilangana and its impoundment (Tehri reservoir). The observations related to semen
characteristics are based on 70 fish samples of T. putitora ranging from 220mm to 620mm in
total fish length and weight ranging between 200grams to 900 grams. The colour of semen is
milky white to creamy white. Semen volume varies from 0.4ml to 4.5ml in different individual
brooders. The sperm density ranges from 1.28-2.23x109/ml per individual brooders. The sperm
motility duration ranges from 38-59 seconds and the spermatocrit value range is 35.93% to
98.07%. The present study is aimed to evaluate the semen quality of Tor putitora for estimating
the reproductive potential of male brooders and timing of optimal fertilization for seed
production in the hatcheries.
Keywords: semen quality, golden mahseer, sperm motility
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ABSTRACT
The construction of a dam results in “discontinuities” in the River Continuum. The
‘discontinuities’ in the river continuum and irreversible alteration in the natural hydrological
regime of rivers affects the habitat quality and the dynamics of the biota. Impoundment of river
Bhilangana has caused dramatic changes in the riverine habitat both upstream and downstream
of Tehri dam and forming new artificial aquatic environment. This has resulted into change in
the depth, flow pattern, temperature regime and the sediment load of water body causing major
impact not only on the physicochemical characteristics but also on the distribution and
occurrence of plankton and fish population. The most obvious impact of Tehri hydro power
Project is the conversion of 25 km segment of fast flowing Bhilangana river into slow-moving
lake-like habitat with relatively large surface area and increased depth. The natural seasonal
flows has converted into, unnatural highly variable monthly and seasonal flow at the
downstream. Thermal stratification with relatively warm top layer of water (epilimnion) and cool
bottom layer (hypolimnion) have been formed due to rise in water column after the
impoundment. The trapping of sediment within impounded zone of river and its accumulation
behind a dam has restricted the amount and types of sediment that reach areas of downstream.
This has caused habitat degradation in the zone immediately downstream. The change in
chemistry and temperature of water within and downstream of the reservoir has affected species
composition. Diurnal ‘pulse releases’ has destabilized the growth of periphyton in feeding
ground. Impoundment of river Bhilangana has also changed the fish species composition by
destroying the feeding as well as breeding grounds of bottom feeder fishes causing extermination
of native fish species. Thus the present study has aimed to develop understanding for
environmental impact of Bhilangana river impoundment.
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ABSTRACT
Study examined the present status of ichthyofaunal diversity of river Birahiganga in compliance
to the construction of one hydropower project (HPP). The river is diverted through tunnel,
leaving very less water in its fragmented course (~2.5 km). Sometime river gets almost dried in
summer season. Altogether 20 fish species belonging to two orders, three families and eight
genera were reported from fragmented and continuous flowing stretches of the river. Snow trout
(Schizothorax and Schizothoraichthys spp.) have shown major share in total fish catch
composition whereas the typical hill stream fishes (Garra and Pseudecheneis spp.) were the least
contributor. Installation of HPP has effect on the fish population structure. Maximum species
richness (20 sp.) was recorded from mainstream whereas 16 sp. were procured from the
fragmented stretch. Relative abundance of most of the species was considerably high in the
mainstream than the fragmented stretch, except Glyptothorax pectinopterus which has shown
equal abundance at both the sites. Low water discharge in the fragmented stretch supports only
small sized fishes. The degradation of habitat ecology and variation in physico-chemical features
seems distressing the fish population structure. The threat status of fish fauna ascertain that out
of 20 species, status of 6 species is under lower risk Near Threatened, 5 as Vulnerable and 4 as
Endangered.
Keywords: Dams; river fragmentation; fish diversity, Central Himalaya; Birahiganga River.
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ABSTRACT
A series of 3,4-diarylbenzopyran based amide derivatives was synthesized and evaluated for
osteogenic activity in in vitro and in vivo models of osteoporosis. Compounds 17a, 21bec and
22aeb showed significant osteogenic activity in osteoblast differentiation assay. Among the
synthesized compounds, 22b was identified as lead molecule which showed significant
osteogenic activity at 1 pM concentration in osteoblast differentiation assay and at 1 mg kg_1
body weight dose in estrogen deficient balb/c mice model. In vitro bone mineralization and
expression of osteogenic marker genes viz BMP-2, RUNX-2, OCN, and collagen type 1 further
confirmed the osteogenic potential of 22b. Gene expression study for estrogen receptor a and b
(ER-a and ER-b) in mouse calvarial osteoblasts (MCOs) unveiled that possibly 22b exerted
osteogenic efficacy via activation of Estrogen receptor-b preferentially. In vivo pharmacokinetic,
estrogenicity and acute toxicity studies of 22b showed that it had good bioavailability and was
devoid of uterine estrogenicity at 1 mg kg_1 and inherent toxicity up to 1000 mg kg_1 body
weight dose respectively.
© 2016 Published by Elsevier Masson SAS.
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ABSTRACT
Biodiversity is the variety of different forms of life on earth, including the different plants,
animals, micro-organisms, the genes they contain and the ecosystem they form. It refers to
genetic variation, ecosystem variation, species variation (number of species) within an area,
biome or planet. Relative to the range of habitats, biotic communities and ecological processes in
the biosphere, biodiversity is vital in a number of ways including promoting the aesthetic value
of the natural environment, contribution to our material well-being through utilitarian values by
providing food, fodder, fuel, timber and medicine. Biodiversity is the life support system.
Organisms depend on it for the air to breathe, the food to eat, and the water to drink. Wetlands
filter pollutants from water, trees and plants reduce global warming by absorbing carbon, and
bacteria and fungi break down organic material and fertilize the soil. It has been empirically
shown that native species richness is linked to the health of ecosystems, as is the quality of life
for humans. The ecosystem services of biodiversity is maintained through formation and
protection of soil, conservation and purification of water, maintaining hydrological cycles,
regulation of biochemical cycles, absorption and breakdown of pollutants and waste materials
through decomposition, determination and regulation of the natural world climate. Despite the
benefits from biodiversity, today’s threats to species and ecosystems are increasing day by day
with alarming rate and virtually all of them are caused by human mismanagement of biological
resources often stimulated by imprudent economic policies, pollution and faulty institutions inaddition to climate change. To ensure intra and intergenerational equity, it is important to
conserve biodiversity. Some of the existing measures of biodiversity conservation include;
reforestation, zoological gardens, botanical gardens, national parks, biosphere reserves,
germplasm banks and adoption of breeding techniques, tissue culture techniques, social forestry
to minimize stress on the exploitation of forest resources.
Key words: Biodiversity, conservation, ecosystem services
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ABSTRACT
Study examined the present status of Ichthyofaunal diversity of river Nandakini and some
major threats to its fish fauna. River water is forced through tunnels for operation of two
hydropower projects namely Rajwakti hpp (3.60 MW) and Vanala hpp (15 MW). A stretch of
~09 km of this river has been drastically fragmented resulting into reduction in water discharge,
seriously violating the continuity in its original course and was unbefitting for the survival of
fishes. In the present study altogether 23 fish species of nine genera, three families and two
orders were collected from fragmented and continuous flowing river stretches. Cypriniformes
was dominating order followed by Siluriformes. Snow trout (Schizothoracines) group was
dominating, contributed 33.41% of fishes followed by Noemacheilus spp. (18.0%), Tor spp.
(15.34%) and Barilius spp. (14.57%) besides inconsequential contributions by other spp. The
Shannon-Weiner diversity index (H) at four sites ranged between 2.48 to 4.2. Study sites selected
in the continuous flowing stretch (S-1 and S-3) reported maximum, while fragmented sites (S-2
and S-4) recorded low species richness. The conservation status of fish fauna of Nandakini river
ascertained by CAMP (1998) assessment revealed that out of 23 species, status of 6 species was
not assessed due to data deficient, 7 species were categorised as lower risk near threatened, 6 as
vulnerable and 4 species as endangered. The conservation and management measures for river
habitat and fish diversity are also suggested in the present communication.
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ABSTRACT
Present study on fishing methods in the upper Ganga River system was conducted during the
period 2010- 2012. Upper Ganga river system consists of two major rivers basins viz. Alaknanda
and Bhagirathi rivers and number of their 1st and 2nd order tributaries which flows through
Garhwal region (Central Himalaya). This large network of fluvial water resources harbours rich
Ichthyofaunal diversity. The varied potential of fish resources from these water bodies permits
the utilization of wide array of fishing methods. Most of the fishing methods of the Garhwal
region are primitive, based on indigenous traditional knowledge and well suited to turbulent
nature of the streams. In present study eighteen fishing methods and gears have been
documented from the upper Ganga River system. Study observed season, habitat and species
specificity of the fishing methods. The utilization of crude and unscientific fishing methods is
frequent in the streams of remote areas resulting into decline in fish resource. All the fishing
methods employed in upper Ganga River system are classified into four types. The classification
is based on their utilisation up to the level which will allow the sustainable harvesting and proper
management of valuable fish resources.
Keywords: Fishing methods, hill streams, Central Himalaya, Ganga River system
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ABSTRACT
Assiganga stream is an important tributary of Bhagirathi River in central Himalaya (India).
The stream is characterized by heterogeneity in habitat and substratum features harboring diverse
fish fauna. At present this stream is facing threat of being fragmented by the construction of two
hydro-electric projects. Present study aimed to study fish diversity and their habitat use in
Assiganga stream. This study reports fifteen species (14 indigenous and 1 exotic) belonging to 8
genera, 4 families and 3 orders. Snow trout, Schizothorax richardsonii (Cyprinidae family) and
Salmo trutta (Salmonidae family) were the dominant species (> 65% of total fish catch)
throughout the entire length of stream. The presence of rich benthic food, clear water, low
turbidity (01-05 NTU), high DO (8.75-10.75 mg-l), and high water velocity (1.10-1.40 m-s) with
characteristic rapids and cascades in upper reaches provides ideal habitat for the existence of
native snow trout and exotic trout species. Few cat fishes, loaches, Tor spp. and lesser barils also
have been reported during the study.
Keywords: Stream habitat Fish assemblage River Bhagirathi Himalayan stream
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ABSTRACT
Schizothoraichthys progastus is an important coldwater fish species in the foot-hills of Garhwal
Himalayan region of Uttarakhand (India). Its semen is characterized in order to have baseline
information for developing short-term and long-term preservation protocol for their ready
availability for artificial fertilization in hatchery. The colour (creamy white), pH (7.34 ±0.05),
sperm density (8.67 ±0.50x108 sperm ml -1), spermatocrit value (58.24 ±4.35%) and sperm
motility duration (64.57 ±11.44 sec.) of semen is determined as species characteristics. A
positive correlation between spermatocrit value and sperm density was established (r=0.836,
P<0.001). The fresh and non-contaminated semen always showed more than 75 percent motile
sperm. The preliminary trials for short-term storage of S. progastus semen were made at sub-zero
temperature (0-4ºC). Four extenders namely, Mounib’s medium, KCl medium, extender
modified from Buyukhatipoglu & Holtz and Extender 189 M of Horton were prepared and tested
for their competency in preserving the motility and viability of sperm during refrigerated storage
for few days. Out of four extenders, KCl medium was found best in extending the life span of
sperm at sub-zero temperature. Nearly 50% of sperm remained motile up to five days of storage
in KCl medium, while in undiluted semen (control) 50% motility could be maintained only up to
3 days. The semen was extended in two dilution ratios- 1:4 & 1:10. The dilution ratio 1:4 was
found more effective than the other one as it retained sperm viability for longer duration.
Key words: Semen characteristics, Short-term storage, Snowtrout, Schizothoraichthys progastus

35. Singh Gurnam and Agarwal N. K. (2013). Fish diversity of Laster stream, a major tributary of
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ABSTRACT
Laster stream is a major tributary of river Mandakini, which in turn is a major tributary of river
Alaknanda. Stream traverses a distance of ~40 km before joining with river Mandakini at
Suryaprayag (Tilwara) in Rudraprayag district (Uttarakhand), India. Present study reports
existence of twenty one indigenous fish species belonging to eight genera, three families and two
orders from the Laster stream. Schizothorax richardsonii (Cyprinidae family) was the
dominating species followed by S. plagiostomus, Barilius sp., Tor sp., Noemacheilus sp.,
Pseudecheneis sp., Glyptothorax sp. The distribution pattern (diversity and abundance) of these
species had negative co-relation with the increase in stream altitude. Habitat conditions in the
stream varied considerably from headwater to main stream. Present study also describes the
habitat specificity of fish assemblage. Maximum species diversity (18 species) was recorded
from pool habitat and was the most preferred habitat. Least species diversity (09 species) was
recorded from cascade habitat. Riffle and rapid habitat recorded no difference in species
diversity.
Keywords: Fish diversity, Stream habitat, Stream gradient, Substratum heterogeneity
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ABSTRACT
Most of the riverine resources in Garhwal region are mountainous and perennial either snow fed
or spring originated. All these mountainous streams provide a good natural habitat for survival of
hill stream fishes. Present communication deals with documentation of Ichthyofauna along with
physico-chemical properties of a similar perennial spring fed stream Indrawati- a left side
tributary of river Bhagirathi. It comes down from the hills of Baragari and through Joshiyara
debouches into the river Bhagirathi at Uttarkashi (elevation 1128 masl). Major part of stream
water is mainly abstracted for the irrigation purpose in the side lying fields all along its length.
There is heterogeneity in the stream bed characteristics which results into the existence of varied
fish fauna. Study reports eleven fish species from the stream belonging to two orders, three
families and six genera. Fishes belonging to cyprinidae family are found more commonly than
the cobitidae and sisoridae family. Fishery of the stream is of subsistence nature and is under
intense pressure of anthropogenic activities. Fishes captured are of generally small sized. The
physico-chemical characteristics recorded during the study period in the different seasons are
water temperature (9.0-16.0 0C), velocity (.50 m-s-1.46 m-s), TDS (49 mg-l – 65 mg-l), pH (8.0
- 8.3), DO (7.3 mg-l – 10.5 mg-l), Free CO2 (0.10 mg-l – 0.30 mg-l) and turbidity (06-30 NTU).
Keywords: Hill stream, Ichthyofauna, physico-chemical characteristics, river Bhagirathi, stream
habitat
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ABSTRACT
A cell line, CTE, derived from catla (Catla catla) thymus has been established by explant method
and subcultured for more than 70 passages over a period of 400 days. The cell line has been
maintained in L-15 (Leibovitz) medium supplemented with 10% fetal bovine serum. CTE cell
line consists of homogeneous population of epithelial-like cells and grows optimally at 28 °C.
Karyotype analysis revealed that the modal chromosome number of CTE cells was 50. Partial
amplification, sequencing and alignment of fragments of two mitochondrial genes 16S rRNA
and COI confirmed that CTE cell line originated from catla. Significant green fluorescent signals
were observed when the cell line was transfected with phrGFP II-N mammalian expression
vector, indicating its potential utility for transgenic and genetic manipulation studies. The CTE
cells showed strong positivity for cytokeratin, indicating that cell line was epithelial in nature.
The flow cytometric analysis of cell line revealed a higher number of cells in S-phase at 48 h,
suggesting a high growth rate. The extracellular products of Vibrio cholerae MTCC 3904 were
toxic to the CTE cells. This cell line was not susceptible to fish betanodavirus, the causative
agent of viral nervous necrosis in a large variety of marine fish.
Keywords:
Catla catla, Cell line, Karyotype, Immunocytochemistry, Thymus, Transfection
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ABSTRACT
Catla catla is the fastest growing Indian major carp and
one of the major aquaculture species in South Asia. A
monoclonal antibody (MAb) designated B8 MAb was
produced against nylon wool-enriched thymus
mononuclear cells of C. catla. This MAb did not show
reactivity with macrophage and epithelial cell lines
derived from catla thymus in cellular ELISA. In flow
cytometric analysis of gated lymphocytes, the
percentage of B8 positive (B8+) cells in thymus (n010,
500–600 g) was determined to be 77.7 %. Similarly, the
percentage of B8+ cells in kidney, spleen and blood
(n05) was 15.08, 1.1 and 32.17 %, respectively.
Western blotting of reduced membrane proteins showed
that B8 MAb reacted with a polypeptide having a
molecular weight of 168.2 kDa. In indirect immuneperoxidase test, B8+ cells appeared to be lymphoid cells with a high nucleus to cytoplasmic
ratio. B8 reactive cells were densely packed in central region of thymus whereas, a few cells
were found to be positive in kidney and spleen sections. B8 MAb also reacted with a significant
population of lymphocytes in blood smears. Considering the economic importance of C. catla,
this MAb should be a useful tool for studying immune response of this fish species.
Keywords: Catla catla. cELISA. Flow cytometry, Immunoperoxidase test. Monoclonal antibody.
Thymus. T lymphocytes.Western blotting
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ABSTRACT
A continuous cell line has been developed from thymus explants of Catla catla and the cells have
been subcultured for 63 passages. The cells exhibited optimum growth at 30°C in L-15 medium
containing 15% foetal bovine serum. The cultured cells engulfed yeast cells and fluorescent latex
beads. These cells produced reactive oxygen and nitrogen intermediates following stimulation
with lipopolysaccharide and phorbol esters. The culture supernatant from the cultured cells had
lysozyme activity and these cells demonstrated Fc receptors. Almost all the cells were positive
for alpha-naphthyl acetate esterase enzyme suggesting that the cells are of macrophage lineage
and therefore, the cell line was designated as catla thymus macrophage (CTM) cell line. CTM
cells formed aggregates around zoospores of Aphanomyces invadans, but were unable to inhibit
the germination of spores. The karyotype analysis of CTM cells at 25th passage revealed a
typical diploid model with 50 chromosomes per cell. Partial amplification, sequencing and
alignment of fragments of two mitochondrial genes 16S rRNA and cytochrome c oxidase subunit
1 confirmed that the CTM cell line originated from C. catla. This cell line should be useful for
studying the role of macrophages in differentiation and maturation of thymocytes and can be a
source of macrophage-specific enzymes and cytokines.
Keywords: Catla catla, Cell line, Macrophage, Thymus

41. Chaudhary D. K., Sood N., Pradhan P. K., Singh A., Punia P., Agarwal N. K., Rathore G.
(2012). Establishment of a macrophage cell line from adherent peripheral blood
mononuclear cells of Catla catla. In Vitro Cell. Dev. Biol.- Animal, 48(6): 340-348. DOI:
10.1007/s11626-012-9516-x.
Impact Factor 0.971

42. Ayoade, A. A. and Agarwal N. K. (2012). Preliminary analyses of physical and chemical
parameters of Tehri dam reservoir, Garhwal Himalaya, India. Zoology and Ecology, 22
(1): 72-77. DOI: 10.1080/21658005.2012.674656.
Impact Factor 0.42

ABSTRACT
Post-impoundment studies of physical and chemical parameters of water in the Tehri dam
reservoir were carried out in September 2007 and February 2008. Physicochemical parameters
were analysed using standard methods for water analysis. The following parameter value ranges
were obtained: water temperature 16.5–29.3°C, transparency 55–158 cm, turbidity 1–12 NTU,
pH 4–9.8, dissolved oxygen 6.9–11.75 mg/l, conductivity 59.6–93.5 mg/l, total dissolved solid
31.04–46.8 mg/l, alkalinity 40–78.2 mg/l, Ca2+ 7.9–17.6 mg/l, and hardness 35.2–82 mg/l. A
significant seasonal variation (p < 0.05) was observed in all the parameters except relative
humidity, transparency, and alkalinity. Only relative humidity and pH showed a significant
spatial variation (p < 0.05) of all the parameters studied. The study results revealed that all the
parameters are within permissible levels except pH, which is a little above the recommended
value. Consequently, water in the reservoir is suitable for drinking and fish culture.
Keywords: transparency, dissolved oxygen, Tehri reservoir, preliminary analyses
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ABSTRACT
Fish as a group, from biodiversity view point has the highest species diversity among all
vertebrate taxa. Present communication deals with the reassessment of ichthyofaunal diversity of
the river Bhilangna and its two sub tributaries, the Balganga and the Nailchami of Bhagirathi
river system in Garhwal Himalaya. The observation made during study showed the occurrence of
22 fish species belonging to 2 orders, 3 families and 9 genera from varying habitat of falls,
cascades, rapids, riffles and pools in various sections of river Bhilangna and its tributaries.
Schizothorax richardsonii, S. plagiostomus are dominate species in the riverine segment of river
Bhilangna while Cyprinus carpio (common carp) is the dominate species in impoundment
segment of river Bhilangana (reservoir area). The comparison of results of present study with
earlier reports revealed that fish fauna has decreased with passage of time in the Bhilangana river
system which may be due to degradation and fragmentation of riverine habitat caused by various
developmental activities, changes in the natural flow pattern of river, indiscriminate fishing by
the use of destructive and unscientific fishing methods, and other natural calamities.
Key words: Fish diversity, Bhilangana river, Habitat degradation, River fragementation.
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ABSTRACT
Flow of rivers become impeded and are regulated due to construction of dam. This brings about
changes in abiotic and biotic factors compare to untamed rivers and the response of each river to
dam differs. Tehri dam, the highest earthen dam in Asia is completed in 2004 about 1km after
confluence of rivers Bhagirathi and Bhilangana. The post-impoundment physical, chemical and
biological parameters of the parent rivers (upstream, within reservoir and downstream) were
analysed for the first time by this study. The data of abiotic and biotic factors of lotic, lentic and
downstream zones of each river were compared to reveal influence of dam on these regulated
rivers. It was observed that the water temperature, velocity, transparency and carbon dioxide
content of the parent rivers were influenced by the dam. There were significant differences in
these parameters among the main zones sampled. The planktonic communities of both rivers
were impacted by these changes in abiotic features. Highest planktonic abundance was recorded
in lentic zone due to reduced water current and higher transparency. Green algae were the
dominant group in lacustrine zones, while diatoms were encountered more in lotic community.
Least plankton abundance and species diversity were recorded downstream.Lentic community
has least similarity with all other zones. The dominance of large colonial green algae in lentic
zone compare with smaller diatoms in lotic community suggests that the reservoir can support a
more productive fishery.
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ABSTRACT
The efficacy of spermatocrit (the ratio of packed sperm cell in semen after centrifugation) as an
indicator of sperm density was tested in snowtrout (Schizothorax richardsonii). Semen samples
were collected from 98 live ripe male brooders over two consecutive breeding seasons for the
sperm density analysis. A significant, positive, linear relationship between spermatocrit and
sperm density (measured with a haemocytometer) was established during regression analysis
(r=0.817, P<0.001), thus supporting the use of spermatocrit as a rapid and reliable estimator of
sperm concentration in this species. A decrease in sperm density and spermatocrit was noticed
with the advancement of breeding season.
Keywords: Schizothorax richardsonii; Snowtrout; Spermatocrit; Sperm density
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ABSTRACT
Schizothorax richardsonii is an indigenous snow-trout of Garhwal Himalayas, showing
continuously decreasing trend in the capture fishery of the region since past few years. For
propagation and conservation of this species, first successful attempt was made to cryopreserve
the milt of S. richardsonii. The milt samples were evaluated for pH (7.31 0.07), sperm density
(3.77 0.78x108), spermatocrit value (63.13 10.27%), and sperm motility. The sperms remained
motile for 59.70 16.55 sec after activation. Milt samples of good quality (sperm motility >75%)
were pooled and frozen within 2 hours of collection.
The four extenders and two cryoprotectants were tested to cryopreserve the snowtrout
milt. The extender-Mounib’s medium was found most successful. The DMSO proved better than
glycerol. Equilibration time was standardized as 45 min for DMSO and 60 min for glycerol. Two
Milt: diluent (extender + cryoprotectant) ratios 1:4 and 1:10 were used. The 0.5 ml French
medium straws were used to store the milt in liquid nitrogen. Thawing temperature was
standardized as 20-250C. The success of developed protocol was tested by post-thaw motility
assessment. This first successful attempt to cryopreserve the S. richardsonii milt explores the
possibility to improve efficiency of hatchery oriented seed production and thereby propagation of
the species through river ranching and ex-situ conservation of its germplasm.
Key words: Snowtrout, cryopreservation, S. richardsonii, ex-situ conservation.
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ABSTRACT
Snowtrout (Schizothorax sp.) is an important group of fishes in Indian uplands and is prone
to decline due to several anthropogenic activities and natural disasters. However, the natural
behaviour of the group is also one of the important constraints for its self-propagation in the
nature. It requires attention for the conservation and propagation through in-situ as well as
ex-situ measures. The in-situ refers to – aquaculture under controlled conditions for
propagation of the group by developing artificial breeding programmes for high seed
requirement, better management of incubation patterns and rational management of water
bodies including development of sanctuaries, where the fishing would be banned. The
artificial breeding and snowtrout seed production technique in flow through hatchery can be
adopted at commercial level for mass scale snowtrout seed production. Sometimes
unavailability of either sex of the mature brooder at the time of artificial fertilization in
hatchery is a major constraint in the artificial breeding programmes. Cryopreservation of
gametes has emerged as a promising and a very useful technique to facilitate artificial
breeding in several fishes. The cryopreservation of milt of snowtrout finds its role right here.
Initial attempts for developing cryopreservation protocol for snowtrout milt are very much
promising. More concerted efforts for commercializing the reproductive techniques including
cryopreservation of gametes will certainly be helpful for the strategic propagation of
snowtrout in cold-water bodies.
Keywords:- Snowtrout, Habitat destruction, Breeding, In-situ conservation, Ex-situ
conservation,
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