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I am happy to share the news of  receiving 

the 'Best ICAR Institute Award 2020' by 

our institute. This is for the first time the 

Institute got the coveted award. We also 

received the Agri-Food Award of  

Excellence 2021 award and Ganesh 

Shankar Vidyarthi Protsahan Purashkar 

(for magazine Nilanjali). These are the 

acknowledgement of  the hard work of  the 

institute particularly during the COVID 19 

pandemic. I take this opportunity to 

congratulate all the staff  and seniors at the 

c o u n c i l .  T h i s  h a s  i n c r e a s e d  o u r 

responsibility and gives us challenges to 

work more efficiently and result oriented 

for the society.

 

After the ravages of  second wave caused 

by Delta variant of  COVID 19 during the 

summer, the country was hit by another 

new variant 'Omicron' which brought the 

third wave. Thanks to less virulence, the 

third wave caused less mortality and less 

disruption to the life and livelihood. Even 

in this difficult time our research and 

development works did not stop. We have 

successfully organized webinar on 'Impact 

of  COVID-19 on ecology and fisheries of  

r iver  Ganga ' ,  workshop on catch 

estimation methods, regional workshop on 

'Open water fisheries enhancement of  

Northeast Region of  India'. The institute 

could conduct couple of  demonstration 

programmes in different corners of  the 

country and ranching programmes at 12 

different places in Ganga River. We have 

also organized 20 training programmes for 

the fishers/fish farmers, students. Besides, 

17 mass awareness camps were conducted. 

We are thankful to Dr. T. Mohapatra, DG 

(ICAR) and Dr. J. K. Jena (DDG. Fisheries 

Sc.)  for visit ing the institute and 

inaugurating the multi facility training 

complex, ICPMS facility, and laid the 
nd

foundation stone for the 2  floor of  the 

main building of  the institute.

I welcome Shri Subhankar Dey and Shri 

Rajdip Dutta who joined the institute as 

FAO and Assistant, respectively. I also 

welcome Dr. Sonalika Sahoo, scientist who 

joined our institute on transfer. I owe to all 

the staff  for getting the Rafi Ahmed 

Kidwai Award for Outstanding Research 

in Agricultural Sciences under Animal & 

Fisheries Sciences Category. During the 

period, nine of  our staff  got promoted. 

Many staff  got awards/recognitions and 

brought laurels to the institute. I 

congratulate all of  them. Six of  our staff  

got superannuated. I acknowledge their 

contributions in growth of  the institute 

and wish them very healthy and happy 

retired life.

February, 2022            Dr. B. K. Das

Director

Started as Central Inland Fisheries 

Research Station in March, 1947 at 

Barrackpore, West Bengal, ICAR-CIFRI 

has carved a niche in inland fisheries 

research. Induced fish breeding, composite 

fish culture and other scientific fish 

production practices developed during the 

sixties by the Institute helped in bringing 

the blue revolution in the country. 

Reser vo i r s  and  wet l and  f i sher ies 

management technologies developed and 

disseminated by the institute resulted in 

enhanced fish production from these 

resources. By the turn of  the year 2000, the 

research and development agenda of  the 

Institute concerning inland open waters 

shifted from fish as the only benefit to 

ecosystem health and ecological benefits 

with emphasis on sustainability, livelihood 

and nutritional security. In addition to the 

Headquarters at Barrackpore and two 

Research Stations at Kolkata and Kochi, 

CIFRI has four Regional Research Centres 

at Allahabad, Guwahati, Bengaluru and 

Vadodara, through which the issues of  

inland open water fisheries are being 

addressed.
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Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR 
visited ICAR-CIFRI, Barrackpore on 6 October 2021. Dr. J.  

K. Jena, DDG (Fy. Sc.) also accompanied him.

Ranching at Ganga River

The DG, ICAR started his visit with ranching of  75,000 fingerlings 
of  Indian Major Carps in Ganga River at Gandhi ghat Barrackpore. 
Simultaneously 50 catla (Labeo catla) fishes were also tagged and 
released to study the migration and route to the systems as a part of  
conservation measures to take conservation measures.

Dr. B. K. Mahapatra, Vice-Chancellor, Bidhan Chandra Krishi 
Viswavidyalaya, Mohanpur, Dr. Anil Rai, ADG (ICT), Directors of  
ICAR-NINFET, Kolkata, ICAR-CRIJAF, Barrackpore, Director, 
ICAR-ATARI, Kolkata, officers and staff  members of  ICAR 
institutes were also present on this occasion. 

First time drone-based sampling in inland open waters

The DG, ICAR inaugurated and launched drone facility for 
sampling in inland open water bodies as a part of  the initiatives of  
IoT-in-fisheries. For the first time, drone-based samplings were 
done on the river Ganga.

Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR visited the institute headquarters 
and inaugurated several facilities
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The multi-facility training complex, of  the institute,has also been inaugurated by the DG, ICAR. The training complex has sitting capacity 

of  250+ and will be used to conduct training for the fish farmers, fishers, and other Institute activities.More than 100 farmers and farm 

women attended the programme.

Inauguration of  the multi-facility training complex and addressing the staff

Inside view of  new auditorium(Inset)3
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He also inaugurated Inductively Coupled Plasma Mass Spectrometry (ICP-MS), which was recently installed at the Institute. ICP-MS is a 
sophisticated analytical technique and will be used to measure elements at trace levels in biological fluids.

Inauguration of  ICP-MS facility

The DG (ICAR) 
with the SCSP 
fisher women 
beneficiaries

Inside the ICPMS lab

3

3
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Dr. J. K. Jena, DDG (Fy. Sc.), ICAR, inaugurated the newly created cell culture laboratory, bio flock units and Ganga fish conservation 

unit on 05 October 2021.To accommodate the increased facilities and manpower of  the Institutes the DG, ICAR also laid the foundation 
nd

stone for the 2  floor of  the main building of  the institute. 

Inauguration of  

Ganga fish conservation unit

Inauguration of  cell culture Lab3

3

Inauguration of  ICAR-CIFRI facilities by the DDG (Fisheries Science)
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Electrofishing in the River Torsa, around Jaldapara National Park complex

Electric fishing is a means of  illegal fishing practice. Despite a ban on 
such fishing methods due to its destructive nature, electrofishing is being 
practiced by the local fishers Kodalbasti fishing areas in river Torsa, 
around the Jaldapara National Park complex (November 2021). The 
local fishers (tribes) usually use a battery of  a motor car, or bike to power 
the electro-fishing. Two men usually operate such fishing methods, one 
to stun the fishes by providing electric shock, and other to collect the stunned fishes flowing with water by putting 
a triangular scoop net downstream. It was observed that, during an hour of  electro-fishing operations, around 750 
g of  small indigenous fishes were caught which were in alive conditions for a certain time. The composition of  fish 
species was observed in such fishing methods were, Ompok pabda, Channa stewartii, Crossocheilus latius, Garra lamta, 
Systomus sarana, Tor putitora, Opsarius bendelisis, Neolissochilus hexagonolepis, Macrognathus pancalus, etc. Putitora mahseer, 
Tor putitora (Hamilton, 1822), an Endangered (EN) species were also there in the catch. Though the method is cost 
effective but highly destructive, and harmful to the sustainable fisheries, as they do not take any precautions for 
saving the larvae and small juveniles. 

Dibakar Bhakta, R. K. Manna, Sangeetha M. Nair, R. C. Mandi and B. K. Das

Pre-impoundment assessment of  fish and fisheries in the Banda stretch of  the River Ken

National Water Development Agency (NWDA) has proposed two new barrages in the river Ken in the 
Banda stretch of  Uttar Pradesh at Marauli (25° 28'36” N & 80°16'30” E) and Pailani (25° 46'00” N & 
80°25'11” E), downstream of  the Bariyarpur check dam at Panna, Madhya Pradesh. ICAR-CIFRI 
along with the NWDA team visited Pailani (dam site), Pathari (upstream stream of  Pailani), Nari 
(downstream of  Pailani), Marauli (dam site), and Bhuragadh (upstream of  Marauli). Ichthyofaunal 
survey on the River Ken along its various stretches, namely Bhuragarh and Nari, a stretch of  63 km 
recorded a total of  55 species belonging to 43 genera, 19 families, and nine orders. Of  these, 
Cypriniformes were the most dominant order with 20 species followed by Siluriformes (17 species). 
The catch composition of  the fishes in the River Ken between Bhuragad and Nari is almost similar. 
Exotics fish species formed an essential fishery in the surveyed stretch among them Cyprinus carpio 
dominated the fishery (30%) and it along with tilapia contributed around 35%. This was followed by 
IMC which contributed to around 30% of  the catch. The catfishes almost contributed around 20% of  
the catch.

Absar Alam, A. K. Sahoo and B. K. Das

Morphometric and meristic characteristics of  indigenous Badis blosyrus Kullander & Britz, 2002 of  river Brahmaputra

Dwarf  Chameleon fish, Badis blosyrus Kullander & Britz, 2002 is a freshwater fish belonging to the family Badidae and is locally known as Dum bhecheli. 
It is distributed in Brahmaputra River drainage, Assam, India. The fish exhibits a prominent dark blotch poster dorsally on opercle and two rows of  
irregular blackish blotches alongside. The fish is orange reddish with irregular scattered bluish-blackish blotches on the lateral side. The fins are hyaline 
with the dorsal, anal and caudal fin origins having the orange reddish. The dorsal fin has a large black blotch located at the first few rays, and another large 
black blotch is present at the centre of  the caudal peduncle. Due to its attractive and colourful pattern, it is used as an 
ornamental fish species and exploited in the aquarium trade. A total of  30 B. blosyrus was collected from river 
Brahmaputra and studied for its morphometric and meristic characteristics. The total length and total weight of  the 
fish ranged from 3.6-5.1 cm and 0.54-1.27 gm, respectively. The meristic counts showed 16-17 dorsal fin spine, 8-11 

dorsal fin soft rays, 6-7 pectoral fin rays, 8-10 total anal fin rays, 
and 12-14 caudal fin rays. The fish are sexually differentiated by 
the female being smaller in size than males, having duller patterns, 
and the body profile of  females being shorter and rounder than 
males.

Niti Sharma, S. Yengkokpam, D. Bordoloi, U. K. Sarkar 
and B. K. Das

Ompok pabda and Opsarius barna being caught by electro-fishing method

Electrofishing in river
Torsa at Kodalbasti

Survey in the river Ken in the
Banda stretch of  Uttar Pradesh

Badis blosyrus

Badis blosyrus male (top)
and female (bottom)
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Conservational measures of  five hill stream fish species in river Tons

An investigation was carried out in the river Tons to assess the fish diversity as well as their 
conservational status. A total of  10 species of  fishes belonging to 4 families were recorded. 
Trouts were dominating in the selected stretches. Oncorhynchus mykiss (Rainbow trout), Salmo 
trutta (Brown trout), Schizothorax richardsonii (Common snow trout), Schizothorax progastus 
(Dinnawh Snow trout), Schizothorax labiatus (Kunnar Snow trout), Schizothorax plagiostomas (Hill 
trout) were the major trouts recorded in the study stretch. Brown trouts were predominant at the 
project sites and shows upstream migration to breed during monsoon season i.e., from July-
August. While snow trouts, predominant at the downstream of  the project site, shows migration 
across the project site to breed during early winter or post monsoon i.e., from November to 
January. Migration study through tagging was carried out to map their migration path and 
protect through adequate water release. A total of  49 fish species were tagged and released in 
throughout the up and down stream of  selected stretches. A total of  10% of  the released fish 
was recovered by the local fishermen and the migratory rout was assessed. Based on the 
reproductive seasons and migratory rout, fish passes were designed and the gate opening of  the fish pass needs to be adjusted in line with the fluctuating 
reservoir level. Flows @1.5-1.7 m/s need to be maintained in the fish pass. 

B. K. Das, A. K. Sahoo, D. K. Meena and K. Mondal

Migration study revealed firsthand information towards hilsa bioenergetics and conservational sites in river Ganga

Tagging is the most suitable methodology to trace the migration. Live hilsa was tagged to understand the migratory path and the behaviour both 
upstream and downstream of  the Farakka barrage in the river Ganga. A fish of  average length 28.5cm and weight 209g bearing tag no. 1516 was ranched 
in the upstream of  Farakka barrage area (24° 49' 0.8358" N, 87° 54' 57.8802" E) and the same tag number was captured from Nimai Tirtha Ghat, 

Chapdani, Baidyabati (22˚47'29.5'' N, 88˚20'18.8''E) after 5 
days. During this period the fish has migrated 225 km 
downstream of  Farakka barrage in Ganga indicating the 
migration rate at 1.9 km/hr. Of  these, 225 km, approximately 
70 km is tidal freshwater stretch. This showed that the hilsa 
fish not only migrated unidirectional water flows but also 
counteracted up/down tidal flows. During this process of  
migration, interestingly it has been observed that a loss of  34 g 
weight. This record of  weight loss is of  its first kind and 
firsthand information on hilsa migration bio-energetics. 

However, further research is required in this connection.

A. K. Sahoo, D. K. Meena, Mitesh Ramteke, Santana K. V., Sunita Prasad and B. K. Das

Macroplastic: a menace to the estuarine set bag net fishery in Hooghly-
Matlah estuarine systems

Estuarine set bag net (ESBN), or bag net is one of  the main fishing gears in the 
Hooghly-Matlah estuarine systems and contributes about 70% of  the total 
estuarine fish catch. This is a non-selective conical shape fishing gear, generally 
25-27 m in length, and 6-7 m wide mouth (2-10 mm cod-end mesh size). 
However, the size and cod-end mesh varied from place to place and targeted 
species. The ESBN is a highly destructive fishing method, as it mainly harvests 
small-sized fishes including juveniles. A recent survey at Hooghly-Matlah 
estuarine systems observed that, macroplastic acts as a menace to the ESBN 
fishery, especially at upper and middle stretches of  the estuary. Recent winter 

sampling revealed that volume-wise macroplastic constituted ≥65% and ≥90% 
catch composition from the ESBN at Birlapur (Hooghly estuary), and 
Sandeshkhali (Matlah estuary), respectively. The number of  macro-plastics was 
found more in the middle stretch of  the estuary compared to the lower, which 
might be due to the adjacent city waste discharge. Composition of  dominant litter 

Map showing site-wise release point of  tagged fishes

Hilsa tagged and released into Ganga at Farakka re-captured hilsa from Baidyabati

Dominance of  macroplastics in ESBN catch composition



categories were food wrappers, bottles and lids, bags, sanitary items, fishing nets, etc. Such plastic garbage not only lessens the fishing efficiency of  
ESBN fishery but also reduces the life span of  operational nets including a drastic reduction of  CPUE and increases demand for human resources for 
sorting of  fishes. 

Dibakar Bhakta, R. K. Manna, Sangeetha M. Nair, Chayna Jana, S. Mandal, S. Samanta and B. K. Das

The interactions of  gastropods and the mangrove in the Indian Sundarbans

The relationship between the gastropods (Littoraria melanostoma, L. scabra, Nerita articulata) 
and the mangrove species (Avicennia marina, A. alba, Ceriops tagal and Aegiceras corniculatum) 
were investigated at Pathar Pratima and Frajerganj, Indian Sundarbans. The attachment/ 
association of  the species L. melanostoma and mangrove species Avicennia marina was found 
to be maximum as compared to the other mangrove species at both sites. The abundance 
of  L. melanostoma ranged between 9- 65 nos./ A. marina tree, and their attachment was 
recorded at a maximum climbing height of  1.67 m. However, Nerita articulata was found to 
have lower abundance (2-8 nos./ tree), irrespective of  specific association of  mangrove 
species at a height of  <1.0 m. The density and average diameter at breast height (DBH) of  
A. alba/ A. marina was high at Pathar Pratima may be due to less human interference at the 
sites. However, N. articulata was mostly attached in the roots with the favourable 
submerged clayey substrate as compared to the dry substrates. The highest L. melanostoma 
d i s t r i b u t i o n 

(frequency) was for the length group 150-159 mm followed by 200-249 mm, while 
N. articulata for the length group 249-300 mm. The species-specific interactions of  
L. melanostoma to the mangrove species A. marina/ A. alba can be correlated to living 
on a dry substrate surface (climbing on the leaf, tree trunk) above the high tide line. 
Overall, the mangrove-associated macrobenthic abundance ranged between 26-68 

2ind./m  and dominated by Cerithidea cingulata.

Pranab Gogoi, S. Dam Roy, T. N. Chanu, A. Mitra and B. K. Das

Seasonal variations, potential bio-availability, and ecological risk of  phosphorus species in the sediments of  the Netravati-Gurupur 
estuary 

Phosphorus (P) is an important driving factor in the estuarine ecosystem 
as Netravati-Gurupur estuary passes through urbanized coastal city 
Mangalore. Therefore, to determine the phosphorus forms and their 
bioavailability in the surface sediments of  the Netravati-Gurupur estuary 
system, sequential extraction procedure was used to evaluate the 
abundance of  five phosphorus chemical species including calcium bound 
(Ca-P), iron-bound (Fe-P), aluminium bound (Al-P), exchangeable (Ex-P) 
and organic-P (Org-P). Total phosphorus (TP) content varied from 435-
810 mg/kg and 257.9-699.1 mg/kg in post-monsoon and monsoon 
season, respectively. Iron bound phosphorous (Fe-P) was dominating in 
both seasons. More than half  of  sedimentary inorganic phosphorus was 
bio-available and can be conditionally released into water column. 
However, average phosphorus pollution index except few cases was lower 
than one show lower eutrophication risk regarding sedimentary TP load.
 
Ajoy Saha, M. Feroz Khan, M. E. Vijay Kumar, S. Samanta and B. K. 
Das 

Plankton dynamics in three protected national parks (Bhitarkanika, Jaldapara and Jharkhand waterfalls) of  India

Exploratory survey in Bhitarkanika NP (Baradia, Chardiya, Dangmal, and Jaynagar), Jaldapara NP (Holong River, Chirakhana, Torsa River and 
Kodalbasti) and Jharkhand waterfalls (Hundru, Dassam, Jonha, and Panchghagh) revealed the diverse plankton population. During the study in 
Bhitarkanika NP (Odisha), 19 species of  phytoplankton with the dominance of  Bacillariophyceae (86.17%) followed by Chlorophyceae (7.57%) and 
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Cyanophyceae (6.25%) were reported. The dominant 
species of  Bacillariophyceae are Cylindrotheca closterium 
from Dangmal and Fragilaria sp. from Baradia and 
Chardiya. The zooplankton community is dominated by 
copepods (44.17%) followed by protozoa (41.78%) and 
rotifera (14.03%). The plankton population of  Jaldapara 
NP (West Bengal) harbours 20 species of  phytoplankton 
and two species of  zooplankton with higher abundance 
o f  C h l o r o p h y c e a e  ( 4 0 . 5 % )  f o l l o w e d  b y 
Bacillariophyceae (37.68%), Cyanophyceae (16.86%) 
and Desmidaceae (4.95%). Pediastrum sp. and Microspora 
sp. were found to be dominant among Chlorophyceae. 
Jharkhand waterfalls reveal the diversity of  22 
phytoplankton and two zooplankton species with 

maximum occurrence of  Bacillariophyceae (82.26%) with a meager contribution from Cyanophyceae (5.6%), Chlorophyceae (6.8%) and Desmidaceae 
(5.34%). The zooplankton population is dominated by copepods (85.46%) followed by rotifers (14.53 %). The study revealed the diversity pattern of  
various plankton groups with changing patterns of  the environment. 

Sangeetha M. Nair, R. K. Manna, Dibakar Bhakta, Abhijita Sengupta, S. Samanta and B. K. Das

Ichthyofaunal diversity of  Dumbur reservoir of  Tripura

Dumbur (Gumti) reservoir (water-spread area of  3049 ha) is spread across Gomati and 
Dhalai districts of  Tripura (lat. 23° 25' 45” N; long. 91° 49' 20” E). The reservoir draws 
water from Barak, Raima and Sarma River basins. A total of  51 finfish species were 
recorded from the reservoir belonging to 7 orders, 21 families and 37 genera across 
seasons. Order Cypriniformes with 21 species contributed maximum (41%) followed by 
Perciformes (24%), Siluriformes (20%), Synbranchiformes (8%), Osteoglossiformes 
(4%), Beloniformes and Clupeiformes (1.5% each) in fish species composition. While 
considering family-wise diversity, it was observed that Cyprinidae (19 species) contributed 
37%, followed by Bagridae and Channidae (8% each), Siluridae and Mastacembelidae (6% 
each), Notopteridae and Ambassidae (4% each) and Belonidae, Osphronemidae, 
Gobiidae, Cichlidae and Nandidae contributing 2% each in the total fish diversity. In 
addition to native species, six exotic fishes (Cyrpinus carpio, Ctenopharyngodon idella, 
Hypophthalmichthys molitrix, H. nobilis, Pangasianodon hypophthalmus and Oreochromis niloticus) 
were also recorded from the reservoir, which may be a concern to native fish fauna in 
future.

S. C. S. Das, D. Debnath, B. K. Bhattacharjya, A. K. Yadav, B. C. Ray, M. Shaya Devi and B. K. Das

Periphyton based cage culture of  Systomus sarana in reservoirs

The culture of  Systomus sarana incorporated with three different periphyton substrates was conducted in inland open water cages of  Salia Reservoir, 
Ganjam, Odisha. Systomus sarana fingerlings (20.87 ± 1.13 g) were stocked in four treatments viz. control (without any periphyton substrate), T1 
(bamboo substrate), T2 (sugarcane bagasse substrate) and T3 (mosquito net substrate). Each treatment comprises two rectangular HDPE cages (6 m × 

4 m × 3.5 m) representing two replicates, with respective 
periphyton substrates. Bamboo splits were joined to 

2make square frames of  1 m . Similarly, sugarcane bagasse 
was bound in bundles and mosquito nets were cut into 
square frames. The surface area for periphyton growth in 
each cage was uniformly maintained. The fishes were 
supplemented with formulated f loating feeds 
(CAGEGROW feed) twice daily. After four months of  
culture the mean weight gain was highest in T1 (138.53 ± 
14.63 g), followed by T3 (113.73 ± 15.26 g), T2 (106.53 ± 
13.45 g) and control (102.63 ± 16.35 g). The lowest FCR 
was obtained in T1 (1.50 ± 0.01) whereas control group 

Plankton assemblage in twelve stations of  the selected protected areas 

Family-wise composition of  ichthyofauna (%)
recorded from Dumbur reservoir, Tripura
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displayed the worst FCR of  1.67 ± 0.02. A significantly higher protein efficiency ratio (2.192 ± 0.04) and feed conversion ratio (0.66 ± 0.01) were 
obtained in fish cultured with bamboo substrate (T1). The above study indicates the efficiency of  bamboo substrate for periphyton production and 
along with culture of  S. sarana when compared to other natural (sugarcane bagasse) and artificial (mosquito net) substrates, in tropical inland open-
water cages.  

B. K. Das, A. Upadhyay, H. S. Swain, M. H. Ramteke, V. Kumar, Y. Ali, A. Sengupta and B. K. Naskar

Evaluation of  growth performance and survival of  amur carp Cyprinus carpio  haematopterus (Martens, 1876) in inland nursery cages 

Amur carp is the genetically improved breed of  common carp and are useful in low-input 
aquaculture systems. Therefore, it is considered as potential candidate for species 
diversification in inland cage culture. The present study was conducted (April to July 
2021) to evaluate the growth performance of  Amur carp in nursery cages in Maithon 
reservoir, Jharkhand India. The spawn of  Amur carp (3.10 ± 0.10 cm, 0.47 ± 0.05 g) was 
stocked in CIFRI GI model cages (5m × 5m × 2.5 m) in triplicate at three different 

3stocking densities viz. 100, 200 and 300 nos./m  designated as low, medium and high 
stocking density. The 
fishes were fed with 
CIFRI CAGEGROW 
feed at the rate of  3-
6% of  body weight 
tw i c e  a  d ay.  T he 
average size attained 

by fishes during 90 days of  culture was 45.07 ± 4.55 g, 40.09 ± 2.49 g and 38.05 ± 2.00 
3g at the stocking densities of  100, 200 and 300 nos. /m , respectively. The survival 

percentage was ranged from 52.67 to 61.33. No significant difference (p>0.05) has 
been observed in water and sediment quality at the cage site compared to reference 
sites. 

Mitesh H. Ramteke, H. S. Swain, A. Upadhyay, Vikas Kumar, S. Kumari, R. Pal and B. K. Das

Spatio-temporal dynamics of  phytoplankton communities and environmental characterization in Patratu Reservoir, Jharkhand

The study revealed a total of  46 taxa of  phytoplankton viz., Bacillariophyceae, 
Chlorophyceae, Desmidiceae, Cyanophyceae, Euglenophyceae, Dianophyceae 
and 8 taxa zooplankton viz., copepoda, cladocera, rotifera were recorded during 

-1the study period. Abundance of  phytoplankton varied from 1868-26125 cells L . 
3The gross primary productivity varied from 300-875 mgC/m /day. The estimated 

fish production potential (kg/ha/yr) based on net primary productivity (plankton 
based) was 240 kg/ha/year. Phytoplankton dynamics is controlled by a very 
complex interplay between abiotic and biotic factors. Analysis of  data indicated 
that water temperature, electrical conductivity, water depth, nutrients (nitrate and 
phosphate) and zooplankton were found to be the key factors affecting the 
dynamics of  phytoplankton. Fish yield has been increased from 42 to 192 
kg/ha/yr through ecosystem-based culture-based fisheries management. The 
results of  the study would be useful as a model for ecosystem-based fisheries 
management of  small reservoirs.

Suman Kumari, Lianthuamluaia, Mishal P., U. K. Sarkar, G. Karnatak and B. K. Das

Assessing spatial dynamics and fish production pattern in Gobindsagar Reservoir, Himachal Pradesh

Gobindsagar reservoir (31°33'50.99” N, 76°22'47.13” E and 31°20'33.06” N, 76º45'11.52” E) on river Sutlej is one of  India's largest reservoirs. The 
study indicated declining trend of  fish diversity and fish production despite of  stocking measures adopted by the fisheries department of  Himachal 
Pradesh. The fish diversity is represented by only 15 species among the commercial catches as compared to previous studies which reported 46 species. 
The species diversity in the lentic zone of  the reservoir was relatively higher than intermediate and lotic zone. The exotic carps Hypophthalmichthys molitrix 
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and Cyprinus carpio were recorded as the most dominant taxa contributing to nearly 80% of  the 
catches while Sperata seenghala and Labeo dyocheilus were found considerably good in the 
commercial catches as well as experimental fishing catch among the native fish fauna. Contrary 
to this, the abundance of  golden mahseer, Tor putitora, was very meagre which indeed warrants 
additional measures for 
its conservation and 
enhancement. The fish 
c a t ch  d a t a  a n a l y s i s 
indicated that the two 
exotic carps, silver carp 
(63%) and common carp 
(18%) were the most 
dominant f ish catch 
during the last decade 

followed by catla (8%). The time series data indicated that silver carp catch 
decreased drastically after 2013. The spatial variation of  fish production during 
the last decade indicated that the highest fish production was obtained in the 
lentic zone of  the reservoir. The higher fish production in the lentic zone or the 
dam site might be due the accumulation of  nutrients in the lentic zone of  the 
reservoir. 
                  
Lianthuamluaia, Mishal P., R. Chakraborty, A. K. Das, U. K. Sarkar and B. K. Das

Growth performance of  Indian Major Carps reared in CIFRI HDPE pens in floodplain wetlands

Pen culture using CIFRI HDPE pen was carried out in three beels located in 
three districts of  Assam for livelihood improvement of  tribal fishers. Cirrhinus 
mrigala was candidate species in Charan Beel, Baksa district while the L. rohita 
was the candidate species in Bamuni Beel, Kamrup rural district and Labeo catla 
was the candidate species in Urpad Beel, Goalpara district of  Assam. In all 

2experiments, fishes were stocked @ 3, 6 and 9 no./m  in triplicates in pens each 
2having an area of  500 m . Fishes were cultured for three months and were fed @ 

3-5% body weight using CIFRI CAGEGROW feed (28% crude protein: 5% 
crude fat). At the end of  the culture period, it was observed that body weight 
(mean ± SE) of  C. mrigala increased from 21.95 ± 4.17 g to 195.63 ± 23.02 g, 

2 147.19 ± 20.27 g and 112.13 ± 16.54 g at stocking densities of  3, 6 and 9 no./m
respectively. For L. rohita, it was observed that fingerlings grew from 22.05 ± 
3.39 g to 255.27 ± 31.25 g, 227.63 ± 23.61 g and 183.91 ± 18.90 g at stocking 

2 densities of  3, 6 and 9 no./m respectively. In case of  L. catla, it was observed that body weight of  fingerlings increased from 26.05 ± 6.57 g to 434.61 ± 
256.65 g, 306.15 ± 52.06 g and 221.13 ± 13.54 g respectively at stocking densities of  3, 6 and 9 no./m . It was observed that in all three experiments the 

growth rate of  fishes declined with an increase in stocking densities. 

S. Borah, P. Das, A. K. Yadav, B. K. Bhattacharjya and B. K. Das

Demonstration of  Labeo bata culture in CIFRI HDPE pen in beel(s) of  
Assam

Pen culture using ICAR-CIFRI developed High-density polyethylene (HDPE) 
and Labeo bata as candidate species was conducted at Borkona Beel, a seasonally 
open flood plain wetland (90 ha water area) located in Barpeta district, Assam, 

2 India under WorldFish project. A total of  12 pens each having an area of  500 m
were installed in marginal area of  the wetland having 1-2 m water depth. Fry of  
L. bata (0.47 ± 0.22 cm, 2.38 ± 0.30 g) were stocked in pens at four different 

-2 -2 -2 stocking densities viz. 3 no. m (SD3), 5 no. m (SD5), 7 no. m (SD7) and 9 no. 
-2 m (SD9) in triplicates. Fishes were fed with floating pelleted feed containing 

28% crude protein and 5% fat twice daily at the rate of  3-5% body weight and 
cultured in pens for 100 days. Fish grew from 2.38 ± 0.30 g to 82.78± 3.18, 

Spatial pattern of  fish production 

0

200

400

600

800

1000

1200

1400

1600

S
pe

ci
es

 -
w

is
e 

pr
od

uc
ti

on
 (

t)

Year

Catla Rohu
Mrigal Calbasu
Common carp Golden mahseer
Minor carps Silver carp
Seenghala Grass carp
Others Total

Fish production trend of  Gobindsagar Reservoir during 2010-20

0

100

200

300

400

500

600

3 6 9

B
od

y 
w

ei
gh

t 
(g

)

Stocking density (no./m2)

Initial Final Linear (Final)

Growth performance of  L. catla in pens at different stocking densities

0

10

20

30

40

50

60

70

80

90

20 40 60 80 100

W
ei

gh
t 

ga
in

 (
g)

Period of culture (days)

SD3 SD5 SD7 SD9

Change in average body weight of  L. bata 
over the culture period of  100 days in pens



13

(July - December 2021)

-275.94± 0.89, 71.94± 0.89 and 61.81± 3.35 g after 100 days at stocking densities of  3, 5, 7 and 9 no. m ,respectively. Highest average body weight and 
-WG%, SGR and DWG was obtained at lowest stocking density and lowest values at highest stocking density. Highest gross yield (249.48± 13.53 kg pen

1 -1) and net yield (239.85± 13.53 kg pen ) was obtained at SD9, which indicated that yield increased with increasing stocking densities. BCR was found to 
be highest (1.42) at SD7 followed by SD9, SD5 and least at SD3 (1.10). Post pen culture, monthly income of  small-scale fishers (SSF) increased by 6.10% 
(SD3) to 40.50% (SD9).

B. K. Das, S. Borah, A. K. Yadav, P. Das and B. K. Bhattacharjya

A report of  freshwater sponge Ephydatia fluviatilis (Linnaeus, 1759) from protected habitat Kusheshwar Asthan Bird Sanctuary, 
Darbhanga, Bihar

An exploratory survey was carried out in the wetlands of  Kusheshwar Asthan Bird Sanctuary, 
Darbhanga district, Bihar for generating baseline information on aquatic biodiversity in protected 
water bodies. Kusheshwar Asthan Chaur area has been notified as a Bird Sanctuary by Govt. of  
Bihar in 1994 under Wildlife Protection Act, 1972. A large colony of  freshwater sponges was 
discovered on fixed wooden structure across the sanctuary, a perennial freshwater body. The 
morphology of  the sponge is identified as Ephydatia fluviatilis based on gemmule spicule 
morphology under the animal kingdom (Porifera, Spongillidae). The organism is filter-feeding 
animal, sedentary, and constitutes an important component of  the aquatic ecosystem. These 
organisms are cosmopolitan, have been reported from many freshwater ecosystems of  the world 
such as rivers, lakes, and canals. The colour of  these sponges is highly variable from green, brown 
to grey, which depend on water quality of  habitat. The colonization of  these organisms widely 
depends on the surrounding environmental conditions. These sponges in an adverse condition 
such as extreme summer and winter go into dormant stages such as gemmules formation. When 
the condition becomes favorable, a fully-grown miniature sponge developed from gemmules.

Suman Kumari, Sajina A. M., Mukesh Kumar, U. K. Sarkar and B. 
K. Das

Carbon stocks in selected floodplain wetlands vis-à-vis reference 
upland sites 

Three wetlands Raja, Tetulia and Beraberia in North 24 Paraganas District 
of  West Bengal were selected for estimating C accumulation and storage 
in their soil vis-a-vis in soils of  reference upland sites. It was estimated that 
up to 30 cm depth of  wetland soil, 17.44 Mg C (1Mg=1tonne) in Raja beel, 
15.85 Mg C in Beraberia, and 15.11 Mg C/ha in Tetulia wetland was 
accumulated. The estimated C accumulation in reference upland sites of  
Raja, Beraberia and Tetulia was 7.59 Mg, 8.69 Mg and 9.07 Mg/ha 
respectively. A similar study was also conducted in three wetlands of  
Assam. It was observed that C storage, up to 30cm depth, was highest 
(79.36 Mg/ha) in Chatla wetlands, followed by Urmal (67.62 Mg-C/ha), 
But in 47-Morakolong wetland, only 16.57±3.1 Mg C/ha was accumulated 
up to 30 cm depth. The corresponding reference upland sites contained 

-121.18 Mg, 16.02 Mg and 9.6 Mg C ha  respectively. Thus, it is evident that 
wetlands are more effective as C-sink than the upland soils and can thus 
help in mitigating global warming.

S. K. Nag, B. D. Ghosh and U. K. Sarkar

Exploring ecological resilience and fisheries of  a peri-urban wetland in lower Ganga 
basin in the context of  climate change

A systematic study was undertaken in Raja Wetland (22°43'20.56''N, 88°24'6.48''E) located in 
the North 24 Parganas district of  West Bengal to determine the ecological resilience and change 
of  hydro-biology due to climate change and anthropogenic pressures. The wetland is semi-
closed, covering an area of  approximately 90 ha under capture-based fisheries. The wetland 

Ephydatia fluviatilis attached to wooden structure; 
A. Dormant sponge bodies (gemmules), 
B.  A fully developed miniature sponge
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receives a high load of  city sewage from urban catchment areas showing Trophic State Index (TSI) 
of  83.01±2.09, indicating a highly eutrophic state. The water depth in the wetland is observed 
minimum of  0.36 m in summer season and maximum of  1.45 m in the peak monsoon season. The 
pH (7.77±0.09), conductivity (763.6±184.32 µS/cm), dissolved oxygen (6.44±1.28 mg/l), total 
alkalinity (179.97±32.12 mg/l) and Chlorophyll-a (52.29±14.83 µg/l) concentration showed a 
comparatively higher value due to eutrophication. Macrophyte infestation is a menace to fishing 
during the dry season. The wetland has an annual fish yield of  about 573.34 kg/ha/yr with a 
maximum catch during the monsoon season. The fish diversity of  the wetland has decreased to the 
tune of  47.8% in the last two decades with the dominance of  the exotic species. Currently, 
Oreochromis niloticus is dominating in the wetland through auto-recruitment and contributes 
about 70-80% of  the total fish catch. The small indigenous fishes consist of  Amblypharyngodon mola, 
Trichogaster lalius and Puntius spp. forms a minor part of  the capture fisheries. Planktonic classes 
such as Bacillariophyceae and Chlorophyceae form major phytoplankton groups whereas 
molluscs, oligochaetes and chironomid larvae dominate the benthic community. The study 
suggests developing an appropriate mitigation strategy with the active participation of  fishers for ecological restoration and sustainable management 
and conservation of  this threatened wetland ecosystem.       

Mishal P., Aneek Ray, B. D. Ghosh, Arijit Das, G. Karnatak and U. K. Sarkar

Impact Assessment of  Phragmites karka on ecosystem functioning of  Chilika lagoon, India

Phragmites karka, commonly known as “Nala grass” the nuisance causing 
exotic macrophytes in Chilika lagoon is hampering the productivity and 
navigation. Its luxurious and rapid growth is a matter of  concern for the 
sustainability of  this ecosystem. A study has been carried out to access its 
impact on ecosystem functioning of  Chilika lagoon through mass 
balanced (Ecopath with Ecosim) modeling. In this context, three 
scenarios were created viz. the real Chilika lagoon ecosystem scenario, 
lagoon ecosystem without P. karka group scenario, and lagoon ecosystem 
with P. karka group but devoid of  seagrass and other aquatic weeds. It was 
found that the scenario without P. karka is more stable and mature as the 
stability indicator, “overhead” (system reserve) is 67.45% and the 
maturity indicator TPP/TR value is at 3.23. Though, the system reserve 
and maturity indicator were found as 57.74 % and 7.8, respectively in 
presence of  P. karka in the Chilika ecosystem. The macrophyte (P. karka) 

is also found as the least utilized group in the system and its huge biomass converts to detritus.

Prajna R. Swain, P. K. Parida, P. Panikkar, S. K. Nag, B. K. Behera and B. K. Das

High concentration of  pesticide in 
wastewater carrying canals in the 
East Kolkata Wetland ecosystem

Wastewater from domestic, industries, 
and stor m water  is  often found 
containing different polluting substances 
like metals, pesticides, drugs, medicines, 
industrial chemicals and antimicrobials 
used in personal care products. As a 
result, these substances pose risks to the 
ecosystems and human health hazards in 
wastewater-based agri-and aqua-culture. 
The water collected from the Chowbaga 

o | o |storm-water canal (22 32.224 N, 88 26.558 E), one of  the important waste waters carrying canals 
in the East Kolkata wetland ecosystem was analyzed for pesticide residues. Cypermethrin, a pesticide widely used in agriculture, aquaculture and 
fisheries was detected at a surprisingly high concentration (12356 µg/l). The compound was also detected in water (1.3-8.2 µg/l) and fish flesh and gill 
(~100 µg/kg) in one of  the wetlands located a few kilometers downstream of  the canal. 

S. K. Nag, Soma Das Sarkar, Keya Saha, Satabdi Ganguly and S. Bandyopadhyay

Oreochromis niloticus catch

Flow diagram of  Chilika lagoon ecosystem 
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Sub-lethal acute toxicity of  Butachlor on Labeo rohita

th -1 th -1Butachlor at two sub-lethal concentrations 1/50  LC -96 h (12.42 µgL , BT1) and 1/10  LC 96 h(62.1 µgL , BT2) was exposed to investigate its 50 50 

impact on Labeo rohita (25.54±2.3 g) for a period of  72 h. Fish exposed to butachlor had adverse effects by reducing the number of  red blood cells, white 
blood cells, hemoglobin, and hematocrit. The biochemical parameters like superoxide dismutase, glutathione-s-transferase, glutamate-oxaloacetate 
transaminase, and glutamate-pyruvate transaminase, cortisol, heat shock protein (HSP70 and HSP90), serum protein, albumin, globulin, and 
triglyceride were increased upon the exposure of  butachlor. However, serum immunoglobulin-M and serum complement 3 were found to be decreased 
in L. rohita exposed to butachlor. This study found that L. rohita exposure to butachlor had adverse effects on hematology, oxidative and metabolic 
enzymes, stress hormones, and immune competency.

Vikas Kumar, H. S. Swain, B. K. Das, A. Upadhyay, Mitesh H. Ramteke and Vikash Kumar 

Converting the solid garden wastes to nutrient-rich culture media: An innovative technology for microalgae-based biodiesel

Garden wastes of  the institute were converted into 
vermicompost manure and its extract (aerobic and 
anaerobically digested) was prepared and tested as 
nutrient source to enhance growth performance and 
lipid production from a freshwater microalga (Graesiella 
emersonii MN877773). The efficacy of  the extract was 
then tested in combination with BG11 medium. The 
mixotrophic cultivation of  microalgae in anaerobically 
digested vermicompost extract at 1:1 combination with 
BG11 medium enhanced the cell biomass (0.64 g d. wt. 

-1 -1 -1L ) and lipid productivity (3.18 mg L day ) of  
microalgae by two times. The test combination also 
improved the saturated (methyl palmitate) and 
monounsaturated fatty acids (oleic acid) content in the 
microalgae. The quality of  biodiesel complies with the 
vehicular properties of  biodiesel standards provided by 
India, the USA, and Europe except cold filter plugging 
property. The combination was also found to improve 

-1the cell biomass (0.041 g L ) as compared to BG11 
medium in mass-scale cultivation. Hence, the study 
evidenced that G. emersoni i  g rown in media 
supplemented with garden waste-based vermicompost 
extract had significant potential for mass-scale 
bioproduct production.

Soma Das Sarkar, Santhana Kumar V. and B. K. Das

Ethanol fruit extract of  Terminalia arjuna exhibits novel antifungal and anti-inflammatory properties 

A study was executed to explore the prospective bioactive principles of  aquaculture importance from the ethanol fruit extract of  T. arjuna. The fruit 
extracts were subjected to initial antibiogram study with Aphanomyces invadans and then back efficacy study was conducted with fractionated ethanolic 
fruit extract of  T. arjuna. The most active fraction was further analyzed for its potential antifungal and anti-inflammatory compounds. The purified 
samples were subjected to high resonance liquid chromatography and mass spectroscopy (HRLCMS) coupled with Orbitrap. The analyses showed the 
presence of  Kanosamine (m/z 161.06915 g/mol) which is recognized as an anti-fungal agent. This could be probable reason for showing antifungal 
activity of  ethanol fruit extract along with ethanol bark extract of  T. arjuna. In addition, sample matrix showed the traces of  4-Hydroxycoumarin (m/z 
162.03185 g/mol),3-Hydroxyanthranilic acid (m/z 153.04194g/mol), and Carbaprostacyclin (m/z 332.23314 g/mol). Among those, Prostacyclin and 
its analogues (prostanoids) are potent vasodilators and possess antithrombotic, antiproliferative and anti-inflammatory properties. Similarly, 4-
Hydroxycoumarin and 3-Hydroxyanthranilic acid were also assumed to possess anti-inflammatory activities. The comparative area that corresponds to 
their concentration in the sample matrix was as follows, 220869.224, 268357.1, 5223926 for Carbaprostacyclin, 3-Hydroxyanthranilic acid, and 4-
Hydroxycoumarin, respectively. This is an indication that ethanol fruit extract is an ample source of  important bioactive compounds that could be 
further studied for their possible utilization in aquaculture and human welfare applications. 

D. K. Meena, B. K. Das and A. K. Sahoo
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Culture-based fisheries at Vembanad wetland system

ICAR-CIFRI Kochi Centre has taken up culture-based 
fisheries in extensive fish farming systems associated with 
Vembanad wetland as a part of  the climate-resilient fisheries 
programme under NICRA. Six thousand seeds of  Pearlspot 
(Etroplus suratensis) were stocked in the farming systems 

thlocated at Elamkunnapuzha on 9  December 2021. The 
programme envisages multi-stocking and multiple harvesting 
strategies for sustained livelihood to the farmers associated 
with a wetland.

Thankam Theresa Paul, U. K. Sarkar, B. K. Das, S. Manoharan and Albin Albert

Demonstration of  culture-based fisheries (CBF) for livelihood improvement of  beel-
fishers of  Assam

Culture-based fisheries were demonstrated in seven closed beels (Charan, Saren, Bamuni, Go, 
Lakhanabandha, Sat Bhoni, and Borboibeel) of  Assam. A total of  2.66 lakh advance fingerlings of  
Indian major carps and minor carps were released in these seven beels.

B. K. Bhattacharjya, P. Das, S. Borah, A. K. Yadav and B. K. Das

Demonstration of  cage culture of  Osteobrama belangeri  in Takmu pat of  Manipur

For the first time in Manipur the Institute, in 
collaboration with the Department of  
Fisheries, Govt. of  Manipur, carried out cage culture of  Osteobrama belangeri. ICAR-CIFRI 
provided 10 no. of  net cages, 4 tonnes of  CIFRI CageGrow feed and 17000 fingerlings of  O. 
belangeri. After 8 months of  rearing, the final weight of  the fish ranged from 62.7-154.6 g. The 
harvested fish (approximately 
10,000 numbers) were released in 
t h e  w e t l a n d  f o r  s t o c k 
enhancement.

Demonstration on Electronic 
Data Acquisit ion System 
(eMatsya)

A demonstration programme for e-matsya was arranged for the Department of  Fisheries, 
Government of  Tamil Nadu at the Office of  the Commissioner of  Fisheries, Chennai on 
21 Sep 2021. Forty fishery officers from different districts of  Tamil Nadu attended the 
demonstration.

Demonstration on “Mass production of  Black Soldier Fly for utilization 
as fish feed”

A demonstration programme was arranged on 'Mass production of  Black 
Soldier Fly for utilization as fish feed' on 16 December 2021, at Peechi, Trissur, 
Kerala. The Officials of  Department of  Fisheries, Govt. of  Kerala and fish 
farmers at Peechi, Trissur, Kerala attended the programme

Demonstration of  culture-based fisheries in beels
 of  Assam

Demonstration on mass production of  Black Soldier Fly

Vembanad wetland

Takmu pat

Demonstration of  e-matsya
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Restoration of  fish species in river Ganga: ICAR-CIFRI's initiatives

The institute has been continuously making efforts to restore and conserve the 
indigenous fish species in different inland water bodies. Especially ranching 
programmes of  the institute in river Ganga have been lauded in different fora. In 
continuation of  the tradition, on the great occasion of  'National Fish Farmer’s 
Day' ranching programmes were organized at Daspara Ghat, Barrackpore; 
Prayagraj, UP and Garhwal, Uttarakhand on 10 July 2021. In Daspara Ghat, 
Barrackpore fifty thousand advanced fingerlings of  Rohu, Catla and Mrigal were 
released, in addition to tagging and releasing of  five hundred adult carps for 

ident i fy ing  the 
fundamentals of  
migration range.

The Prayagraj Regional Center ranched 3000 fingerlings of  Indian major carps at 
Sangam nose, Parayagraj on the occasion of  National Fish Farmer's Day, in the grand 
presence of  Mrs. Abhilasha Gupta 'Nandi', Mayor of  Prayagraj. In association with 
Fisheries Departnment, Tehri, at Garhwal, Uttarakhand one thousand fingerlings of  
mahseer were ranched on the auspicious day.

Another multi-location river ranching programme under NMCG project was 
organized at 5 different places like Maharajpur, Sahebganj, Farakka, Jangipur, and 
Berhampore covering Jharkhand and West Bengal States on 05 August 2021 to 
celebrate 'Azadi Ka Amrut Mahotsav'. A total of  5 lakh IMC fingerlings were 
ranched.

On 06 October 2021, another ranching programme was organized under the 
Azadi Ka Amrut Mahotsav' under NMCG project at Gandhi Ghat, Barrackpore, 
West Bengal in which 75 thousand fingerlings of  IMC (Labeo rohita, Labeo catla and 
Cirrhinus mrigala) were ranched. The event was graced by Dr. Trilochan Mohapatra, 
Secretary, DARE& Director General, ICAR and Dr. Joykrushna Jena, Deputy 
Director General (Fisheries Science), ICAR. In addition to this, 50 catla fishes 
(Labeo catla) were tagged and released in the river for migration study and to take 
conservation measures.

Four river ranching programmes were organized during November 2021 in which 2.9 lakh  fish fingerlings of  Indian Major Carps and indigenous fish 
species were ranched at different banks of  river Ganga, namely Barendrapara Ghat (Howrah), Chandannagar (Hooghly), Sangam nose(Prayagraj) and 
Gandhi Ghat (Barrackpore). Srimat Swami Atmapriyananda Ji Maharaj, Vice-Chancellor of  Ramakrishna Mission Vivekananda Educational and 
Research Institutegraced the ranching programme at Barendrapara Ghat on 01 November 2021. Dr. Joykrushna Jena, DDG of  ICAR (Fisheries 

Science) was the chief  Guest in ranching programme at Prayagraj.
  

thRanching of  IMC seeds at Daspara Ghat, Barrackpore, 10  July 2021

thMahseer ranching at Garhwal, Uttarakhand on 10  July 2021

Ranching at Gandhi Ghat, Barrackpore, West Bengal on 06 Oct 2021

IMC tagging at Gandhi Ghat, Barrackpore, West Bengal on 06 Oct 2021Ranching at Sangam Nose, Prayagraj, 15 November 2021
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The institute is striving to uplift the socio-economy and livelihoods of  the tribal folk by 
disseminating the inland fisheries management technologies in various parts of  the 
country. During the period under report an initiative was taken in collaboration with 
ICAR-CIHS Regional research Station and Krishi Vigyan Kendra, Malda to build the 
capacity of  the tribal women and also to address the nutritional security. A five days 
capacity building program on “Inland Fisheries Management” was organized at the 
Institute headquarters, Barrackpore during 21-25 Sep 2021. Awareness and input 
distribution programme for Yaas (super cyclone) affected fishers of  Sagar Island of  West 
Bengal was carried out on 20 October 2021. Fish seed, fish feed, lime was distributed to 98 
tribal fishers.  Sri B. C. Hazra, Hon'ble Minister, Sundarbans Affairs, Govt. of  West 
Bengal highly appreciated the initiative of  the institute. The institute demonstrated inland 
fisheries technologies in collaboration with Rathindra Krishi Vigyan Kendra in Ashadulla 
Village, Sriniketan, Birbhum. The institute also conducted a scientist–women SHG 
interface meet at Rathindra KVK, Sriniketan, Birbhum on 07 Dec 2021. Fisheries inputs like fish seed, fish feed, lime were distributed under STC and 

SCSP.  In another programme,inputs like fish seed, fish feed and lime were distributed to 
the ST beneficiaries living in different villages under Kakdwip block of  South 24 Parganas 
of  West Bengal on 15 Dec 2021. A sensitization and input distribution programme was 
carried out in remote villages of  Sundarban under Gosaba block of  South 24 Parganas of  
West Bengal on 17 December.

In Jharkhand, 18 CIFRI HDPE pens were distributed to fisher women of  Ranchi, 
Hazaribag, Simdega, Lohardaga, Khunti districts to support the livelihoods of  300 tribal 
fishers of  small reservoirs. The institute also initiated backyard ornamental fish culture to 
empower the ST women folks to get an supplementary income from backyard ornamental 
fisheries. An off-campus training was organized on 17 November at Department of  
Fisheries HQ, Ranchi. About 35 ST women participated in the training programme. Some 
ornamental kits were also distributed on the same day. At Getalsud reservoir, pen culture 
operation was being demonstrated with the stocking of  Systomus sarana. 

In Odisha at Balidiha and Badjod Dam, Mayurbhanj District, the pen culture demonstration-
cum-reservoir fisheries enhancement programme was inaugurated by the Union Minister of  

th stState for Jal Shakti and Tribal Affairs, Shri Tudu on 11  and 31  December 2021, respectively. 
An awareness camp was also organized along with the demonstration programme. Kochi 
centre of  the institute organized seed ranching and awareness programme on 'Sustainable 
Fisheries for Livelihood Enhancement in Reservoirs' in Vazhani Dam on 10 July 2021 on the 
occasion of  National Fish Farmer's Day. The fishers were provided with 2500 pearlspot 
(Etroplus suratensis) seeds, which were released in the reservoir. The Research Station also 
distributed four fiberglass fishing coracles to the tribal fishers of  the Vazhani Dam and 
Kanjirapuzha reservoir of  Palakkad district.

In Gujarat, the tribal beneficiaries were identified for STC interventions in Ukai reservoir in 
Tapi District and Dev dam in Panchmahal district of  Gujarat. An awareness programme on 
“Anti-Microbial Resistance in Fish” was conducted on 24 November 2021 at Dev dam in 
Bhamariya village (Panchmahal district).

Under the SCSP program stocking has been done in five beels of  Murshidabad for enhancing the wetland 
fish production. Stocking of  the auto breeder fish, Systomus sarana was carried out in five wetlands of  
North 24 Parganas. The institute has also adopted eight new sewage-fed wetlands of  the East Kolkata 
wetlands and provided 8 nos of  HDPE pens, 8 coracles, and 30 tons of  fish feed to the PFSC members of  
wetland fishers. 

Through SCSP, Institute has helped the SC fishers of  Jharkhand for enhancing the fish production from 
reservoirs in collaboration with the fisheries department. Inputs like 14 pens, 28 ton fish feed, fish seeds, 
and boats were distributed to the fish farmers of  seven reservoirs of  Jharkhand. To support the Yaas (the 
super cyclone) affected fishers of  the Sunderban area (Amtoli, Sahebkhali, Sagar island, Kultali), the institute has distributed fishery inputs like fish seed, 
fish feed and lime to 1150 farmers. Two mass awareness cum input distribution programs were organized at Darjeeling and Kalimpong and 12000 nos. 
of  Amur carp and grass carp fingerlings and 7000 kg feed were distributed among 100 fish farmers of  both the districts. The institute has developed one 
new cluster at Satyabhamapur, Cuttack and 15 ornamental units were distributed to them. During this period, 3 numbers of  capacity building program 
(including one off-campus), 10 mass awareness programmes and two stakeholders meetings were organized. 

Input distribution to the fishers of  Rishia Reservoir, Odisha

Seed stocking at Vazhani dam   

Coracle distribution at Kanjirapuzha

Beneficiaries at Hingalganj, Sundarbans
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Sr.  
No. 

Name of the training Date Participants Venue 

1. One day training on GeM 23Jul 2021 2 staff from ICAR CIFE, Kolkata 
centre 

CIFRI, Barrackpore 

2. Enhancing reservoir fisheries for 
livelihood and nutritional security 

29Jul 2021 50 participants CIFRI, Barrackpore 

3. Production enhancement through 
pen culture in inland open waters 

29 Jul 2021 120 participants ICAR-CIFRI RC, 
Guwahati 

4. Collaborative training 
programme with MANAGE, 
Hyderabad on Nutrismart fish’ to 
boost the nutritional security of the 
rural women 

10-12 Aug 2021 44 participants (Students, KVK 
personnel, Assistant Professor) 

ICAR-CIFRI, Barrackpore 

5. Hilsa fisheries conservation and 
livelihood improvement in River 
Ganga 

11Aug 2021 92 fishers and farmers CIFRI, Barrackpore 

6. Electronic Data Acquisition System 
(eMatsya) 

21Sep 2021 40 fishery officers from 
different districts of Tamil Nadu  

RRC Bangalore 

7. Fisheries enhancement options for 
beels 

29 Sep to 01 Oct 2021 33 fishers 46-Morakolong beel, 
Morigaon, Assam 

8. Estimation of fish productivity in 
inland open waterbodies 

01 Oct 2021 31 Fisheries Development 
Officers of Kakinada, AP 

RRC Bangalore 

9. 

 

04-11 Oct 2021 144 fishers, students, 
department officials, and 
entrepreneurs from UP, Bihar, 
Jharkhand, WB, Rajasthan, 
Haryana 

RRC Allahabad 

10. Impact of COVID-19 on ecology 
and fisheries of river Ganga 

18 Oct 2021 100 participants including 
farmers, entrepreneurs, 
students and teachers from 
different Universities 

RRC Allahabad 

11. Strategies for enhancing fish 
production from beels 

29-30 Oct 2021 50beel fishers Lakhanabandhabeel, 
Nagaon, Assam 

12. Virtual training-cum-workshop 
on “Catch Estimation Methods for 
Inland Open Waterbodies” 

08 Nov 2021 35 participants from 10 state 
fisheries departments of India 

CIFRI, Barrackpore 

varLFkZyh; [kqys ty esa oSKkfud gLr{ksi 
ds ekè;e ls eNqvkjksa dh vk; esa o`f)

Rupahibeel, Nagaon, Assam, 9-11 Nov 2021 Sensitization programme on hilsa fisheries, 11 Aug 2021

Contd.....
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NFDB sponsored training, 15-17 Dec   2021 Trainees from Mujaffarpur, Bihar 30 Nov 2021

Name of the Camp Purpose  Date Venue Participants 

Management of beel eco-
systems of Assam for sustainable 
fisheries 

To create awareness on 
sustainable beel fisheries 
management 

10 Jul 2021 ICAR-CIFRI RC, 
Guwahati 

85 beel fishers 

Livelihood enhancement scope 
in reservoir fisheries 

Sustainable Fisheries for 
Livelihood Enhancement 
in Reservoirs 

10 Jul 2021 Vazhani Dam, 
Thrissur 

30 fishers 

Ecosystem-based management 
for fisheries and aquaculture of 
NER 

To create awareness on 
ecosystem based 
fisheries management 

10 Jul 2021 ICAR-CIFRI RC, 
Guwahati 

300 fishers 

Reservoir Fisheries Management 
for Sustainable Development 

To create awareness on 
ecosystem based 
fisheries management 

10 Jul 2021 Manchanabele 
Reservoir, 
Ramanagara 
District, Karnataka 

150 beneficiaries 
participants   

Contd.....

Contd.. extension and transfer of  technology activities

13. Fisheries enhancement options for 
beels 

09-11 Nov 2021 25beel fishers Rupahibeel, Nagaon, 
Assam 

14. ‘Inland fisheries management’ 
sponsored by Govt. of Bihar 

17-23 Nov 2021 29 fish farmers from Nawada 
dist., Bihar 

CIFRI, Barrackpore 

15. Strategies for enhancing fish 
production from beels 

23-25 Nov 2021 35beel fishers Danduabeel, 
Morigaon district 

16. Pen farming for production and 
livelihood enhancement in 
floodplain wetlands 

24-26 Nov 2021 58beel fishers Lakhanabandhabeel, 
Nagaon, Assam 

17. ‘Inland fisheries management’ 
sponsored by Govt. of Bihar 

30 Nov-06 Dec 2021 30 fish farmers from 
Mujaffarpur 

CIFRI, Barrackpore 

18. ‘Inland fisheries management’ 
sponsored by Govt. of Bihar 

14-20Dec 2021 30 fish farmers from Sitamarhi CIFRI, Barrackpore 

19. ‘Inland Fisheries Management’ 
under ARYA farmers’ training 

27-31 Dec 2021 40 fish farmers from Bhagalpur 
KVK, Bihar  

CIFRI, Barrackpore 

20. ‘Inland fisheries management’ 
sponsored by Govt. of Bihar 

28 Dec-03 Jan 2022 30 fish farmers from East 
Champaran 

CIFRI, Barrackpore 

 

Sr.  
No. 

Name of the training Date Participants Venue 
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Name of the Camp Purpose  Date Venue Participants 
Livelihood enhancement through 
inland fisheries 

To create awareness on 
scope of livelihood 
improvement through 
reservoir fisheries 

10 Jul 2021 Umetha village, 
Vadodara 

65 fishers 

Culture based fisheries for 
sustainable development 

To create awareness on 
benefit of CBF 

04 Aug 2021 Kariyala village, 
Chitradurga, 
Karnataka 

40 fisher folks from 
Gayatri reservoir, 
Chitradurga 
District. 

National campaign on System 
Diversification in Aquaculture 
under AzadiKaAmrut Mahatsov 

Fisheries enhancement 
in inland open waters 

01 Sep 2021 Kanhirapuzha 
Dam, Palakkad 

40 fishers 

Enclosure culture for enhanced 
fish production from beels 

To create awareness on 
enclosure culture in 
beels 

07 Sep 2021 Ghorajanbeel, 
Kamrup, Assam 

42 fishers 

International Year of Millets – 
2023 Campaign on Nutri-
garden and Tree plantation 

To create awareness on 
nutri-garden and health 
benefits of millet as food 

17 Sep 2021 Ghorajanbeel, 
Kamrup, Assam 
and 
Kumbalanghi, 
Ernakulam, Kerala 

20 and 15 fishers 

Hilsa and Dolphin conservation 
in river Gangaunder the NMCG 
programme 

To create awareness on 
hilsa and dolphin 
conservation 

20 Sep 2021 Farakka, 
Murshidabad Dist. 
of West Bengal 

216 fishermen 

Antimicrobial resistance in 
culture-based fisheries 

To create awareness on 
antimicrobial resistance 
in CBF 

23  Nov 
2021 
 

Vanivilassagar 
reservoir, 
Chitradurga , 
Karnataka 

52 fishermen 

 

Antimicrobial resistance in fish To create awareness on 
antimicrobial resistance 
in fish 

24 Nov 2021 Lakhanabandhab
eel, Nagaon, 
Assam 

58  fishers 

Vadodara centre 50 fishers 

Cage culture for enhanced fish 
production from Dumbur 
reservoir of Tripura  

To create awareness on 
cage culture in reservoirs 

07 Sep 2021 Gandacherra, 
Dhalai district of 
Tripura  

50 fishers 

 
Sensitization of  inland fish farmers and fishers on the
 “Antimicrobial Resistance in Culture-based Fisheries”

Mass awareness camp on culture-based fisheries for sustainable 
development” by  ICAR-CIFRI, Bangalore Regional Centre

Contd.....
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Enclosure culture for fish 
production in reservoir 

To create awareness 
about enclosure culture 
as a livelihood option for 
the displaced farmers 

29 Oct 2021 Mapithel dam, 
Kamjong district, 
Manipur 

38 fishers 

Climate change and its 
deleterious impacts on wetland 
fisheries under NICRA

To create awareness on 
deleterious impacts on 
wetland fisheries

04 Dec 2021 Chand wetland, 
Nadia, West 
Bengal

54 fishers 

Mass production of Black Soldier 
Fly for utilization as fish feed 

To create awareness on 
new fish feed options 

16 Dec 2021 Peechi, Trissur, 
Kerala 

Officials of 
Department of 
Fisheries, Govt. of 
Kerala and fish 
farmers ofPeechi, 
Trissur, Kerala 

Endocrine Disrupting Chemicals 
(EDCs) and Fish health 
managementin collaboration 
withC-DAC, Kolkata

 

To create awareness on 
EDC and fish health

 

23 Dec 2021 Charanbeel, 
Morigaon, Assam

 

60 fishers 

Awareness programme on “Reservoir Fisheries Management
for Sustainable Development” by ICAR-CIFRI, Bangalore Regional Centre

ICAR-CIFRI participated in 

Date 

Venue

XV Agricultural Science Congress & 
ASC Expo

13-16 Nov 2021

 Institute of Agricultural 
Sciences, BHU, Varanasi

Name of the Camp Purpose  Date Venue Participants 

Contd.. mass awareness camps
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    Shri Rajdip Dutta joined as Assistant
at Guwahati 

on 28 Sep 2021

Mr. Subhankar Dey joined as Finance & 
Accounts Officer at Barrackpore 

on 08 Nov 2021    

Name & Designation

 

Last Place of Posting

 

Date of Superannuation

 

Mr. Debasis Saha, Technical Officer

 

Barrackpore

 

31 Aug 2021

 

Mr. Giridhari Paramanick, Technical Assistant

 

Barrackpore

 

30 Sep 2021

 

Mrs. Shyamali Mitra, Assistant

 

Barrackpore

 

31 Oct 2021

 

Dr. SKS Hameed, Asstt.Chief Technical Officer

 

Barrackpore

 

31 Oct 2021

 

Dr. Sanjay Bhowmick, Chief Technical Officer

 
Barrackpore

 
31 Dec 2021

 

Dr. S. Dam Roy, Principal Scientist
 

Kolkata
 

31 Dec 2021
  

 

Name & Designation
 

Place of posting
 

Promoted to the post of
 

With effect from 
 

Mr. Raushan Kumar, Assistant 
 

Barrackpore 
 

Assistant Administrative Officer 
 

20 Jul 2021
 Mrs. Shyamali  Mitra, Assistant

 
Barrackpore

 
Assistant Administrative Officer 

 
20 Jul 2021

 Mr. M. Pennappa, SSS

 
Bengaluru

 
Technician

 
20 Jul 2021

 Mr. M. Mari, SSS

 

Bengaluru

 

Technician

 

20 Jul 2021

 Mr. P. V. Shajil, SSS

 

Kochi

 

Technician

 

20 Jul 2021

 Mr. Munshi Ram Rana, SSS

 

Prayagraj

 

Technician

 

20 Jul 2021

 
Mr. Ratan Das, SSS

 

Barrackpore

 

Technician

 

20 Jul 2021

 
Mr. Binod Kumar Sahani, SSS

 

Barrackpore

 

Technician

 

20 Jul

 

2021

 
Mrs. S. Sumithra Devi, Assistant 

 

Bengaluru

 

Assistant Administrative Officer

 

02 Nov 2021

 

Name & Designation From To  
Mr. Tasso Tayung,  Scientist

 
ICAR-CIFRI, Barrackpore

 
ICAR Research Complex for NEH Region, Umiam

 
Dr. Monika Gupta, Scientist 

 
Regional Centre, ICAR-CIFRI, Prayagraj

 
NBFGR, Lucknow

 Mr. N.V.R.N. Murty, SFAO

 
ICAR-CIFRI, Barrackpore 

 
ICAR-CRIDA, Hyderabad

 Dr. Sonalika Sahoo, Scientist

 

NBSSLUP, Nagpur

 

Regional Centre, ICAR-CIFRI, Bangalore 

 

Name & Designation
 

From
 

To
 

Shri K. Lohith Kumar, Scientist
 

ICAR-CIFRI, Barrackpore
 

Research Centre, ICAR-CIFRI, Vadodara
 

Shri Wakambam Anand Meetei, Scientist  Research Centre, ICAR-CIFRI, Vadodara  ICAR-CIFRI, Barrackpore  

Shri U. S. Ram, Skilled Support Staff ICAR-CIFRI, Barrackpore  Regional Centre, ICAR-CIFRI, Prayagraj  
Mr. Shravan K. Sharma, Scientist ICAR-CIFRI, Barrackpore  Regional Centre, ICAR-CIFRI, Prayagraj  

Mrs. Shyamali Mitra (at the middle) Dr. SKS Hameed (at the left) Mr. N.V.R.N. Murty (at the right)
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Review meeting of  NASF hilsa project

A review meeting was held for the NASF project entitled “Captive breeding 
of  hilsa, Tenualosa ilisha: Phase II” on 03 August2021both in-person and 
virtual mode where the Director, project PI along with the Co-PIs attended. 
Dr. B. K. Das, Director, requested all the partner Institutes to take initiatives 
to overcome the constraints faced in executing the project activities under 
COVID pandemic conditions and damages caused by the “Yaas”. Dr. S. 
Samanta, Dr. D. N. Chattopadhyay, Dr. D. De, and Dr. S. Dasgupta presented 
the objective-wise progress made during the last 6 months and discussed the 
proposed research plan of  actions to be performed in next 3 months 
followed by budget utilization of  the respective ICAR partner Institutes. 

Webinar on 'Impact of  COVID-19 on ecology and fisheries of  river 
Ganga’

The webinar was arranged on 18 Oct 2021 in online mode by the Prayagraj 
regional research centre. About 100 participants including farmers, 
entrepreneurs, students, and teachers from different universities participated 
in the webinar.

Meeting-cum-demonstration on mass production of  black soldier fly 

Bengaluru Regional center of  the institute and ICAR-National Bureau of  
Agricultural Insect Resources, Bengaluru jointly organized a one-day 
meeting-cum-demonstration on 'Mass production of  Black soldier fly for utilization as fish feed' at Government Fish Seed Hatchery at Peechi, Thrissur 
district, Kerala. Around 35 participants from the State Department of  Fisheries, Private fish hatcheries and farmers participated in the programme. Dr. 
Preetha Panikkar, Principal Scientist & HoRC, ICAR-CIFRI Regional Centre Bengaluru and Dr. Amala Udayakumar, Scientist (Entomology) 
organized the meeting. Mrs Joemol, Assistant Fisheries Extension Officer, Government Fish Seed Hatchery, Peechi coordinated to conduct the 
meeting.

Training-cum-workshop on catch estimation methods 

The institute conducted a one-day virtual training-cum-workshop on “Catch 
Estimation Methods for Inland Open Waterbodies” on 08 November 2021 
for various State Fisheries Dept. officials of  India. The programme was 
aimed to provide the basic understanding of  sampling strategies and their 
implementation for the estimation of  fish catch in various inland open 
waterbodies. Dr. B. K. Das, Director briefed about the fish catch scenarios of  
the country and objectives of  the programme. Dr. Malay Naskar, Principal 
Scientist elaborated on fish catch estimation techniques for estuarine, 
wetland, reservoir, river. The lecture was followed by a demonstration offish 
catch estimation from different water bodies. 

Webinar on impact of  COVID-19

Review meeting on NASF hilsa

Training cum workshop on catch estimation
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Regional Workshop on 'Open water fisheries enhancement of  Northeast Region of  India' 

The institute organized an interactive regional workshop on 'Open water fisheries enhancement of  Northeast Region of  India'on virtual mode on 20 
December 2021. The major objectives of  this workshop wereto appraise the state Department of  Fisheries about the open water fisheries management 
guidelines/ technologies developed by ICAR-CIFRI;to understand research support requirements and to explore collaborative work programmes.Dr. 
B. K. Bhattacharjya, Head (Actg.) ICAR-CIFRI Regional Centre, Guwahati & PI of  NEH project explained the background of  the workshop. Dr. B. K. 
Das, Director discussed in detail the recent interventions and activities carried out by ICAR-CIFRI in the Northeastern states of  India.Directors of  
Fisheries of  NE states and their representatives from Assam, Arunachal Pradesh, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura were 
present. Dr. Arun Pandit, Principal Scientist, and coordinator of  the workshop proposed vote of  thanks. 

Interactive workshop on 'Cage culture in Umiam reservoir’

The interactive workshop was organized by the Guwahati Regional Centre 
of  the Institute, in collaboration with ICAR Research Complex for NEH 
Region, Umiam at Umniuh Khwan village of  Umiam, Meghalaya on 21 
December 2021.The programme was attended by 55 tribal farmers 
(including 25 women) of  locality under the Ri-Bhoi Farmers' Union. On this 
occasion, a leaflet on “Management of  open water fisheries in Meghalaya: 
ICAR-CIFRI interventions” was released. A total of  9000 nos. of  fish 
fingerlings were released in cages installed in the reservoir and four tons of  
CIFRI-CAGEGROW feed was provided to the beneficiaries for use in cage 
culture.
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Platinum Jubilee Lecture Series

Lecture No. 3: Organic contaminants of  
emerging concern for aquatic ecosystems by       

 on 26 November, 2021Dr. Rai S. Kookana

Lecture No. 2: Indian fisheries : Introspection 
to course correction by  on     Dr. Dilip Kumar
28 October, 20213

3

Lecture No. 1: CIFRI : Remembering with 
Reverence by , Former Secretary, Dr. S. Ayyappan
DARE and DG, ICAR on 03 August, 2021 3
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Technology Transfer License Agreement of   ‘ICAR-CIFRI ARGCURE’

CIFRI ARGCURE technology transfer license agreement was signed by Dr. B. K. Das, 
Director of  the Institute, and Mr. Sariful Islam, Managing Director, Glaucus 
Agrochem Pvt. Ltd., Kolkata on 7 July 2021 in the virtual presence of  Dr. J. K. Jena, 
Deputy Director General (Fisheries Sciences), ICAR and Dr. Sudha Mysore, CEO, 
Agrinnovate India Ltd. New Delhi. The technology was licensed on a non-exclusive 
basis for manufacturing and sale for 5 years. 

National Fish Farmers Day

T h e  i n s t i t u t e 
celebrated “National 
Fish Farmers Day” at 

headquarters and all the centres on 10 July 2021 along with National Campaign on 
Ecosystem based management for sustainable fisheries. A total of  four webinars was 
organized simultaneously from different regional centers and Head Quarter in 
different regional languages covering more than 8000 farmers, students, community 
leaders, FPOs, etc. On field awareness programmes was also organized in Mahi River 
Basin Gujarat, Vazhani Reservoir, Thissur, Kerala, Manchanabele reservoir, 
Ramagara, Karnataka; Ganga River, Farakka and Hooghly estuary. Ranching 
programme was also organized in Prayagraj, and Barrackpore for restoration of  
biodiversity. This national campaign under NICRA was organized at Media wetland, 
North 24 Parganas, W. B. on Ecosystem based management for sustainable fisheries 
on National Fish Farmers Day, 10July 2021 as part of  “Bharat Ka Amrut Mahotsav” 
to create awareness on “Climate Smart Wetland Fisheries”. To support the livelihoods 
of  the fishers CIFRI also distributed gillnets to the fishers of  marginal community. 
Shri Pratap Chandra Sarangi, Hon'ble Minister of  State, Ministry of  Fisheries, Animal 
Husbandry and Dairying graced the occasion as Chief  Guest. Dr. Joykrushna Jena, 
Deputy Director General (Fisheries Science) was also present in the interaction 
session.

th75  Independence Day

th75 Independence 
D ay,  A z a d i  K a 
Amrut Mahotsav 
was celebrated at 
the Institute with 
great fanfare. All 
the staff  including scientists, research scholars along with their family members 
gathered on the occasion. Dr. B. K. Das, Director, hoisted the national flag in the 
grand ceremony. In his address, he congratulated all the members of  ICAR-CIFRI on 
75th anniversary of  
I n d i a n 
independence. He 
c o n g r a t u l a t e d 
e v e r y o n e  f o r 
working together 

and getting the prestigious Sardar Patel Best ICAR institute Award for 2020. He 
thanked all CIFRIANS for contributing to the nation-building. He also added that in 
the last five years four technologies have been commercialized, four patents, six 
trademarks, and 2 designs have already been registered. 

th16  Parthenium Awareness Week 

The institute observed Parthenium Awareness Week during 16-22 August to ensure 
parthenium free campus under the aegis of  Swachh Bharat Abhiyaan. Various 

 National campaign on ecosystem management for sustainable fisheries

 Awareness at Debighat, Nawabganj, W. B.
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awareness programs and demonstrations regarding the health and environmental hazards posed by parthenium were organized. The uprooted weeds 
were put in the vermicompost pit of  the Institute. In addition, outreach programs regarding parthenium awareness were conducted in the villages 
surrounding Khalsibeel, Nadia and Beladangabeel of  North 24 Parganas districts of  West Bengal.

Fit India Freedom 
Run 2.0

T h e  I n s t i t u t e 
o r g a n i z e d  F i t 
Indian Freedom 
Run 2.0 under the 
aegis of  Azadi Ka 
Amrut Mahotsav 
on Sept 09, 18 and 
25, 2021. The event 
was organized as 
per the call of  the 
Ministry of  Youth 
Affairs and Sports, 
Govt. of  India to 

commemorate the Azadi ka Amrit Mahotsav. The institute staff  resolved to include physical activity of  at least 30 minutes daily in their lives, i.e. Fitness 
ki dose, aadha ghanta roz. The run was also aimed at making the general public aware of  this noble initiative, and to make the “Jan Bhagidari se Jan Andolan” a 
grand success. The Run commenced at 7.00 am from the Institute Hqs. at Fishery Gate, Manirampur and came back after reaching Chiriamore, 
Barrackpore which is around 5 km from the institute headquarters.  

laLFkku esa fnukad 14&20 
flracj 2021 ds nkSjku fganh 
lIrkg dk vk;kstu fd;k 
x;kA bl o"kZ dksfoM&19 
egkekjh ds dkj.k fgUnh 
lIrkg dk mn?kkVu rFkk 
vU; çfr;ksfxrk,a v‚uykbu 
eksM esa vk;ksftr dh xbZA 
ftlesa laLFkku eq[;ky; ds 
l k F k  b l d s  { k s = h ; 
dsUæksa@LVs'kuksa ¼bykgkckn] 
cSaxyksj] xqokgkVh] oMksnjk] 
dksydkrk vkSj dksfPp½ us Hkh 
Hkkx fy;kA bl mn~?kkVu 
lekjksg dh eq[; vfrfFk M‚- 

¼Jherh½ fot; y{eh lDlsuk]  egkè;{k ¼fuokZfpr½] Hkkjrh; foKku dkaxzsl laLFkk rFkk fof'k"V; vfrfFk M‚- v'kksd dqekj lDlsuk] iwoZ egkè;e{k] Hkkjrh; foKku dkaxzsl laLFkk mifLFkr FksA laLFkku ds funs'kd M‚- fc- ds- 
nkl us x`g ea=ky;] jktHkk"kk foHkkx }kjk funZsf'kr jktHkk"kk çfrKk dh 'kiFk v‚QykbZu@v‚uykbZu ij mifLFkr leLr  vfèkdkfj;ksa@deZpkfj;ksa dks fnyok;hA laLFkku ds funs'kd egksn; dgk fd ;fn f'k{kk O;oLFkk dks 
lq–<+ djuk gS rks ekr`Hkk"kk dks etcwr djuk pkfg,A mUgksaaus dgk fd ekfRL;dh 'kksèk dks fganh ekè;Se ls fdlkuksa rd igqapkuk pkfg,A bl volj ij laLFkku dh fganh flQjh ekfld lekpkj if=dk] vad vxLr 2021 rFkk 

Þvyo.k ty ,oa eRL; ikfjfLFkfrdhß iqLrd dk foekspu fd;k x;kA fganh lIrkg lekiu lekjksg fnukad 21 flrEcaj] 
2021 dks v‚QykbZu@v‚uykbZu eksM esa fd;k x;kA fganh lIrkg ds nkSjku vk;ksftr çfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj 
forj.k fd;k x;kA

Campaign on Nutri-Garden and Tree Plantation

As a part of  the International Year of  Millets 2023, a Campaign on nutri-garden and 
tree plantation (PoshanVatika and Vriksha ropan mahaabhiyan) was organized by the 
institute on 17 September 2021. 200 saplings of  fruits viz. mango, guava, lichi, 
lemon, jackfruit, pomegranate, jamun, coconut, bael, custard apple, java apple, 
sapota and health trees like neem, tulsi were planted at institute headquarters and its 
regional Centres. Apart from this 117 saplings were also planted at different outreach 
locations viz Chamardaha and Chamta beel in North 24 Parganas and Kolaghat 
Hilsa field station. An awareness meeting where, Dr. B. K. Das, Director, enlightened 
the staff  regarding the importance of  including millets in their daily diet for a healthy 
life, was organized. 
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Field Day at Khalsi Wetland, West Bengal

The institute organized a 'field day' at the Khalsi wetland of  Haringhata Block, 
District Nadia, West Bengal on 24 September 2021 for sensitizing the women 
beneficiaries on diversified income-generating enterprises under the DBT project 
titled “Empowering women of  Wetland-dependent fisherfolk community of  lower 
Gangetic plain through cost-effective technologies”. A total of  71 participants from 
the adjacent villages of  the Khalsi wetland took part in the programme. The project PI 
Dr. Aparna Roy encouraged them to continue their hard work in the successive years. 
The other project scientists Dr. A.K. Bera and Dr. Arun Pandit (ICAR-CIFRI), Prof. 
Pintoo Bandopadhyay, Dr. Sanchita Mandal (BCKV, Kalyani) also spoke on the 
occasion. The sensitization programme was followed by stocking of  420 kg good 
quality IMC fingerlings in four pens installed in the wetland and also providing CIFRI 

Cagegrow feed.

World Rivers Day

The Institute, in association with National Mission for Clean Ganga (NMCG), Ministry 
of  Jal Shakti celebrated “World Rivers Day” at Farakka, West Bengal in river Ganga on 
26 September 2021 with a special focus on dolphin conservation. The major objective 
was to create awareness among the fishermen and public to keep rivers clean and to 
conserve the aquatic biodiversity. On this occasion, 78 adult hilsa of  average weight 250g 
were ranched at the upstream of  Farakka barrage. 

Dr. J. K. Jena, DDG (Fy. Sc), ICAR Visited Moyna Fish Hub

Dr. J. K. Jena, DDG (Fy. Sc), ICAR, New Delhi visited the Moyna fisheries Hub, Moyna, 
Purba Medinipur, WB on 09 Oct 2021. Around 8000 ha of  depressed lands in seven 
blocks of  surroundings have been brought under intensive fish culture providing 
livelihood support to 
more  than 5  l akh 
people direct ly or 
indirectly in Moyna. 
D r .  J e n a  w a s 
accompanied by Dr. 
B.K. Das, Director, 
I C A R - C I F R I , 
Bar rackpore along 
with Scientists  of  
ICAR-CIFA & CIFRI. 
Dr. Jena got appraised 
about the constraints 
faced by the fishers in 
a n  a q u a f a r m e r ' s 

interactive meet. Dr. Jena & Dr. Das addressed the people of  Moyna through Pally 
Bangla FM Radio run by the Ramakrishnayan Society of  Moyna.

MOU with Directorate of  Fisheries, Government of  Odisha

The Institute signed a Memorandum of  Understanding (MOU) with the Directorate 
of  Fisheries, Government of  Odisha, on 28 October 2021 at Cuttack, Odisha for a 
consultancy programme on “Environmental and aquatic animal health monitoring in 
Hirakud reservoir under cage culture program”. The MOU was signed by Dr. B.K. 
Das, Director, and Sri S R Pradhan, IAS, Director, Directorate of  Fisheries, 
Government of  Odisha. On this occasion Mr. Devananda Bhanja, Additional 
Director; Mr. Sashi Acharya, Joint Director and Sri Prasanta Panigrahi, ADF, Inland 
Fisheries from Directorate of  Fisheries, Odisha.

Dr. Jena interacting with aquafarmers at Moynast1  hand information from a fish trader

Field day at Khalsi Wetland, West Bengal

World Rivers Day
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Field Day at Takmu Pat, Manipur 

The Institute in collaboration with the Department of  Fisheries, Govt. of  Manipur had 
successfully carried out culture of  the endemic carp, Osteobrama belangeri in HDPE modular 
cages in Takmu pat, Bishnupur district of  Manipur under the NEH component of  ICAR-
CIFRI. On the occasion of  final harvesting and release of  fish, a field-day was conducted on 
28 October 2021 at the cage culture site. About 50 fishers participated in the programme.

Vigilance Awareness Week 

The Institute observed "Vigilance 
Awareness Week” from 26 October to 
01 November 2021 focusing on the 
theme area "Independent India@75: 
S e l f - r e l i a n c e  w i t h  i n t e g r i t y ” 
maintaining the COVID 19 protocols. 
The week-long observance was started 
with the administration of  a pledge to 
the officials and staff  on 26 October by 
the Director. Large numbers of  posters, 
banners, placards were displayed at the 
campus premises showing the ill effects 
of  corruption and the commitment of  

CIFRI toward zero tolerance on corruption. On the next day, all the staff  formed a human 
chain showing the unity in fighting the corruption. Walkathon, quiz programme, extempore, 
and lecture by Shri Rajeev Lal, Jt. Director (Adm.)-cum-Registrar were the other programmes. 
Shri Jayadevan A., IPS, Supdt. of  Police and HoB, EO-IV, CBI, Kolkata was the Chief  Guest 
in the concluding ceremony on 1st November.

Ganga Utsav 2021

The Institute celebrated 'Ganga Utsav 2021' at Barrackpore, Farakka, and Prayagraj in river Ganga during 01-03 November 2021.The NMCG, Ministry 
of  Jal Shakti, Government of  India has put forward the Ganga Utsav-2021 River festival with major objective of  “Jan Bhagidari” in revival of  Ganga 
with a focus on encouraging stakeholder engagement and public participation. ICAR-CIFRI carried out a series of  activities like 'Ganga Aarti', river 
ranching programme of  hilsa and small indigenous fish species, 'Ganga Pratigya', rolling of  ICAR-CIFRI-NMCG tableau at various ghats, mass 
awareness programme, quiz competition, rangoli and painting competition and a cultural evening. Dr. Nabarun Bhattacharya, Senior Director, C-DAC 
graced the valedictory function.

DDG (Fy), ICAR Inaugurated 'Matsyalok Guest House' at ICAR-CIFRI, 
Prayagraj

Dr. J. K. Jena, Deputy Director General (Fisheries), ICAR, New Delhi, inaugurated 
five rooms guest house at Prayagraj Regional center of  the Institute on 15 November 
2021. Dr. B.K. Das, the director, was also present on the occasion. The inaugurated 
guest house has been named 'Mastyalok' to serve the people engaged in fisheries 
sector. The DDG (FY) addressed the scientists and staff  of  the center and motivated 
& inspired for the better 
research and development 
o f  t h e  f i s h e r y  a n d 
fishermen. 

World Fisheries Day

ICAR-CIFRI celebrated 
World Fisheries Day-2021 focusing on the theme ‘Riverine fisheries conservation and the 
sustainability' on the bank of  river Ganga at Farakka on 21 November. On this occasion, Shri. 
R. Azhagesan, General Manager, Farakka Barrage Project, Dr. Sandeep Behera, Biodiversity 
consultant NMCG, New Delhi graced the occasion. Dr. D.K. Meena, Scientist, ICAR-CIFRI 

Field day at Takmu Pat, Manipur 

Shri Jayadevan A., IPS, addressing the staff

Dr. J. K. Jena, DDG (Fy. Sc.) inaugurating the guest house 

World Fisheries Day celebration at Farakka
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briefed on hilsa fisheries improvement programme undertaken by the institute in the river Ganga. More than 1500 fishermen and public participated in 
the programme. In another location ICAR-CIFRI conducted an awareness programme in Khalsi beel regarding Ecosystem-based wetland 
management. 67 farmers from the Khalsi Udbastu Unnayan Samiti participated in the awareness programme. 

Inspection by the Parliamentary Committee on Official Language

The second sub-committee of  the Parliamentary Committee on Official Language 
inspected the progress made in the implementation of  Official Language in the offices of  
Kolkata, West Bengal from 22-23 November 2021 including the ICAR-CIFRI. The 
convener of  the committee, Smt. Ranjanben Dhanjay Bhatt and other members 
expressed satisfaction over the efforts being made by the institute to comply with the 
Official Language Policy and appreciated the publication work of  the institute. The 
members of  the committee indicated the areas of  improvement related to working in 
Hindi. 

Agricultural Education Day

rdThe ICAR has designated the 3  December as “Agricultural Education Day” to 
commemorate the birth anniversary of  first President of  Independent India and Union 
Minister of  Agriculture, Bharat Ratna, Dr. Rajendra Prasad. The objective of  this day is to 
expose students to various facets of  agriculture and its relevance to country's development, 
inspire them and attract them towards agriculture, so that they develop interest in agriculture 
and allied subjects, choose professional career after schooling, engage themselves in 
agriculture and related activities or become agrientrepreneurs in future. The day was 
fervently observed at the institute headquarters on 03 December 2021. The director and all 
HoDs spoke on the occasion. Dr. A.K. Das delivered a lecture on importance and relevance 
of  agriculture education.  

Women in Agriculture Day

thTo recognize the efforts and contribution of  women in agriculture, Indian Council of  Agricultural Research celebrates 4  December every year as 
'Women in Agriculture Day. On this occasion, a brainstorming session was organized at the Institute. All the scientists, technical officers and students 

working in the institute participated in this brainstorming session. Dr. Sajina AM, 
Scientist. Dr. Suman Kumari, Scientist, Ms. Hena Chakraborty, Young Professional-II 
and Dr. Shreya Bhattacharya, Young Professional-II presented views on women's 
participation in agriculture. The brainstorming session was presided over by the 
Director of  the Institute, Dr. BK Das and he appreciated the efforts and dedication of  
all the women employees for their research as well as in the institute building activities. 

World Soil Day 

The 'World Soil Day 2021 
was organized by the 
institut ember the on 5  Dec
2021  a t  Ba r r a ckpore 
Headquarters through 
online and offline mode to 
highlight the importance 

of  soil health for agricultural production and maintaining environmental health. Prof. 
Pabitra Mani, eminent soil scientist and Head of  the Department, Bidhan Chandra 
Agricultural University, (BCKV), Mohanpur, West Bengal was present as the chief  guest in 
this programme. 

Climate-resilient Fisheries Initiative at Elamkunnapuzha

Kochi Centre of  the Institute stocked 6,000 seeds of  pearl spot in culture-based fisheries establishments associated with Vembanad lake at 
Elamkunnapuzha on 09 Dec 2021 as a part of  climate-resilient fisheries programme taken up under NICRA project. The stocking programme was 
inaugurated by Mr. Sinoj Kumar, Vice-president, Ezhupunna Grama Panchayat and Mr. Joy K. J., ward member in the presence of  Dr. Thankam 

Parliamentary Committee on Official Language

Lecture by Dr. A.K. Das on Agri. Education Day

Lecture by the staff  on Women in Agriculture Day

World Soil Day
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Theresa Paul, Scientist and was participated by fish farmers of  the area. 
The programme envisaged multi-stocking and multiple harvesting 
strategies for sustained livelihood to the farmers associated with wetland.  

Union Minister of  State of  Jal Shakti and Tribal Affairs 
Inaugurated ICAR-CIFRI Pen Culture-cum-Reservoir Fisheries 
Enhancement Programme

Shri BishweswarTudu, Hon'ble Union Minister of  State for Jal Shakti and 
Tribal Affairs inaugurated the ICAR-CIFRI Pen Culture Demonstration-
cum-Reservoir Fisheries Enhancement Programme at Balidiha and 
B a d j o d 

Dam, Mayurbhanj District, Odisha on 11 Dec 2021. The Minister stressed disseminating 
the benefits of  the Reservoir Fisheries Development Programme to the local community. 
Dr. B.K. Das, Director, briefed about the activities being carried out by the Institute in 
Odisha. The institute installed two pens in each reservoir for fingerling raising. About 250 
Fishermen participated in each programme. 

Site Selection for Cage Culture at Krishnarajasagar  and Almatti Reservoirs

The Department of  Fisheries, Government of  Karnataka has selected Krishnarajasagar 
(KRS) and Almatti reservoirs for the 
installation of  cages for fish culture and 
subsequently requested ICAR-CIFRI to 
identify suitable sites in the reservoir for 
the installation of  cages. Scientists and 
other officials from Bengaluru Centre 
surveyed these reservoirs on 13 -15 
December 2021. The sites were recommended based on the water quality parameters, circulation and 
pollution, availability of  sheltered bays, access to land and water transportation, water fluctuations 
permitting minimum depth. 

Nadi Utsav

The Institute in association with 
National Mission for Clean Ganga 
(NMCG), celebrated “Nadi Utsav” at 
Seoraphully Nistarini Ganga Ghat on 22 
December. The Ministry of  Jal Shakti, 
Government of  India has put forward 

'Nadi Utsav' to create awareness on river ecosystem among the different stakeholders 
including the people living in and around the Ganga riverbank area. Dr. B. K. Das, Director 
emphasized the role of  river festivals in different major rivers of  the world and sought the 
people's participation for keeping the river health in good condition. Dr. Sandeep Behera, 
Biodiversity Consultant NMCG highlighted the importance of  the River Festival and 

important activities carried 
out by the NMCG towards 
river health, ecosystem and biodiversity conservation. Cultural programmes and Ganga 
Aarati were organized in which more than 150 people representing local fishermen, 
public, and representatives from Wildlife Institute of  India (WII) were present. 

National Campaign on Climate Resilient Inland Fisheries

Several national and regional level campaigns were organized on “Climate-Resilient 
Inland Fisheries” as a part of  the “Bharat Ka Amrut Mahotsav”, a programme to 
commemorate 75 Years of  India's Independence to sensitize and create awareness about 
climate change and mitigation at the local level at various freshwater (Media on 29 Oct, 
Raja wetlands on 06 Nov, Chand on 04 Dec, and Bermajur wetland on 29 Dec of  WB) and 
coastal wetlands (Bermajur wetland, WB) gathering more than 200 fishers.

Climate-resilient fisheries activities at Elamkunnapuzha

Hon'ble Union Minister of  State at the ICAR-CIFRI 
pen culture demonstration site

Activities for site selection for cage culture

Nadi Utsav

National campaign on climate resilient inland fisheries
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Ganesh Puja, 10 Sep 2021   Hon’ble PM's programme on climate resilient agri. technologies

Rashtriya Ekta Diwas 31 Oct 2021 Receiving Ganga Mashal at Barrackpore on 23 Nov 2021

Ganga Aarti on 24 Nov 2021

Two Scientists probationers of  ICAR-NAARM presented their work
experiences at the institute on 31 Dec 2021

Minister Srikanata Mahato visited CIFRI Barrackpore and
saw the facilities on 18 Dec 2021
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Pledge taking at Barrackpore    

    Painting on Swachhta theme

Mask distribution at Seoraphuli ghat, WB   

Cleaning activities at Prayagraj

Plantation by Bengaluru Centre  

  Demonstration of  compost making at Barrackpore

Cleaning of  parthenium at Barrackpore Cleaning activities at Vadodara  Swachhta rally at Barrackpore

Cleaning activities at Prayagraj  Lab Cleaning activities at Barrackpore    Cleaning activities at Barrackpore Bus stand
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The institute was conferred with Sardar Patel Outstanding 
ICAR Institution Award 2020
 
under Large Institute Category on ICAR Foundation Day. The Award was 
shared with the ICAR-Central Institue of  Agricultural Engineering, Bhopal. 
The award was conferred by Shri Narendra Singh Tomar, Honourable 

rdMinister of  Agriculture and Farmers Welfare on 93  ICAR Foundation Day 
thand Award Ceremony on 16  July 2021. Institute received Rs. 5 Lakh cash 

award with citation.The Institute has been acknowledged for significant 
scientific and technological progress towards generating knowledge base for 
ensuring the sustainability of  inland open water ecology, aquatic 
biodiversity, fisheries, nutritional and livelihood securities.

The institute was also bestowed with the Agri-Food Award 
of  Excellence 2021 award and handed over by Prahllad 
Singh Patel, Hon'ble MoS, Ministry of  Food Processing 
Industry, Govt. of  India at New Delhi on 12 November 
2021.It is recognition for its remarkable contribution to the 
food sector.

The institute magazine “Nilanjali” received Ganesh 
Shankar Vidyarthi Protsahan Purashkar for C regions.

Dr. B. K. Das, Director was conferred with Rafi Ahmed 
Kidwai Award for Outstanding Research in Agricultural 
Sciences under Animal & Fisheries Sciences Category. The 
award carries a cash reward of  Rs. 2.5 lakhs and citation. The 
award has been shared with Dr. Ashok K Tiwari, Director, 
ICAR-CARI, Izatnagar.

Scientist and 
discipline

Date of  
awarding 
degree

 Awarding 
University/Institution

Title of  the PhD thesis

Dr. H. S. 

 

Swain,

 

Aquaculture

  
05 Nov 2021

05 Nov 2021

  

ICAR-Central 
Institute of  Fisheries

 

Education,
Mumbai

  

Studies on growth and 
immunological responses of  Labeo rohita 

 
 

(Ham. 1822) and Pangasianodon 
hypophthalmus (Sau. 1878) in cage based 
polyculture  

  
 

Dr. D. K. Meena 
 

 
 

ICAR-Central 
Institute of  Fisheries 
Education, 
Mumbai   

Evaluation of  herbal extracts of  

Arjuna (Terminalia arjuna) on growth,   

immune responses and disease 

resistance in Labeo rohita (Ham, 1822)    

Dr. H. S. Swain Dr. D. K. Meena

Dr. B. K. Das
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tynkikjk jk"Vªh; m|ku ifjlj ds fudV rksjlk unh esa bysDVªksfQf'kax

bysfDVªd fQf'kax vFkkZr voS/k rjhds ls eNyh idM+uk tks tynkikjk jk"Vªh; m|ku ifjlj ds fudV  rksjlk unh esa fujarj rkSj ij fd;k tk jgk gSA gkykafd bl çfØ;k ds fouk'kdkjh çHkko dks ns[krs 
gq, bls ljdkj }kjk fu"ks/k fd;k x;k gS ij blds ckotwn Hkh dksMycLrh {ks= ds LFkkuh; eNqvkjksa }kjk bldk vH;kl fd;k tk jgk gSA LFkkuh; tutkfr eNqvkjs vkerkSj ij bl çfØ;k esa fctyh ds 
fy, eksVjdkj ;k ckbd dh cSVjh dk mi;ksx djrs gSaA vkerkSj ij nks vkneh ,sls rjhdksa dk lapkyu djrs gSa] ,d vkneh fctyh dk >Vdk nsdj eNfy;ksa dks vpsr djrk gS rFkk nwljk ,d f=dks.kh; 
Ldwi usV }kjk vpsr eNfy;ksa dks bdëk djrk gSA ;g ns[kk x;k fd bysDVªks&fQf'kax ls ,d ?kaVs esa yxHkx 750 xzke NksVh ns'kh eNfy;k¡ idM+h tkrh gSaA idM+h xbZ eNfy;ksa esa çeq[k gSa % vksEiksd ikcnk] 
pUuk LVhoVhZ] Ø‚lksfdyl ySfV;l] xkjk yseVk] flLVksel ljkuk] Vksj iqVhVksjk] vksIlfj;l csaMkfyl] fuvksfylksfdyl gsDlkxksuksysfil] eSØksusFkl iSUdyl vkSj yqIrçk; çtkfr tSls iqVhVksjk egklhj 
vkfnA gkykafd ;g bl çfØ;k dh ykxr O;; de gksrh gS ij ;g vR;ar fouk'kdkjh i)fr gS tks  LFkk;h eRL; ikyu ds fy, vR;ar gkfudkjd gS] D;ksafd blesa eNyh dh ykokZ vkSj iksuk eNfy;k¡ 
laiw.kZr% u"V gks tkrh gSaA  

fnckdj Hkä] vkj- ds- eUuk] laxhrk ,e- uk;j] vkj- lh- ekaMh vkSj fc- ds- nkl

ckank {ks= esa dsu unh esa eNyh vkSj eNyh ikyu dk ewY;kadu

jk"Vªh; ty fodkl vf/kdj.k ¼,uMCY;wMh,½ }kjk mÙkj çns'k ds ckank [kaM esa dsu unh esa ejkSyh vkSj iSykuh esa nks u, cSjkt çLrkfor fd;k x;k gSA bl lanHkZ esa Hkk—vuqi&dsUæh; varLFkZyh; ekfRL;dh 
vuqla/kku laLFkku us ,uMCY;wMh, Vhe ds lkFk iSykuh ¼cka/k LFky½] iFkjh ¼iSykuh dh Åijh {ks=½] ukjh ¼iSykuh ds fupys {ks=½] ejkSyh ¼cka/k LFky½ vkSj Hkwjkx<+ ¼ejkSyh ds Åijh {ks=½ dk nkSjk fd;kA losZ{k.k 
esa dsu unh ij blds fofHkUu fgLlksa] vFkkZr~ Hkwjkx<+ vkSj ukjh {ks= ds 63 fdeh foLrkj {ks= esa LFkkuh; eRL; çtkfr;ksa ds 43 tsusjk] 19 QSfeyh vkSj ukS v‚MZj ls lacaf/kr dqy 55 çtkfr;ksa dks ntZ fd;k 
x;kA buesa ls 20 çtkfr;ksa ds lkFk lkbfçuQ‚feZl dh izpwjrk ns[kh xbZA blds ckn flyqfjQksfeZl ¼17 çtkfr;ka½ ikbZ xbZaA Hkwjkx<+ vkSj ukjh ds chp dsu unh esa eNfy;ksa dh idM+ lajpuk yxHkx leku 
ntZ dh xbZA fons'kh eNyh çtkfr;ksa esa ls lkbfçul dkfiZ;ks 30 çfr'kr] frykfi;k yxHkx 35 çfr'kr] Hkkjrh; estj dkiZ çtkfr;k¡ 30 çfr'kr vkSj dSVfQ'k yxHkx 20 çfr'kr ikbZ xbZaA

vclkj vkye] ,- ds- lkgw vkSj fc- ds- nkl

czãiq= unh ds Lons'kh çtkfr, 3- cSfMlcykslkbZjl dqysUMj ,aM fczV~t] 2002 dh lajpukRed vkSj xq.kukRed fo'ks"krk,a

ehBk ty{ks=ksa esa ikbZ tkus okyh M~okQZ fxjfxV eNyh] cSfMlcykslkbZjl dqysUMj vkSj fczV~t] 2002 cSMhMk QSfeyh dh eNyh gS vkSj LFkkuh; :i ls Me cspsyh ds uke ls tkuh tkrh gSA ;g vle ds 
czãiq= unh ty esa forfjr ik;h tkrh gS ftlds i`"B Hkkx esa Vs<+s&es<+s dkys /kCcksa dh nks iafä;k¡ ikbZ tkrh gSA ;g eNyh yky&ukjaxh jax dh gksrh gS ftlds ik'oZ Hkkx ij vfu;fer fc[kjs uhys&dkys 
/kCcs gksrs gSaA blds ia[k ukjaxh yky jax ds i`"Bh;] xqnk vkSj iqPN ds lkFk ;qä gksrh gSaA i`"Bh; ia[k esa igys dqN fdj.kksa ij fLFkr ,d cM+k dkyk /kCck gksrk gS] vkSj iqPN ds isMqaDy ds dsaæ esa ,d vkSj cM+k 
dkyk /kCck ekStwn gksrk gSA vius vkd"kZd vkSj jaxhu iSVuZ ds dkj.k] bls ,d ltkoVh eNyh vkSj ,DoSfj;e O;kikj ds :i esa ç;ksx fd;k tkrk gSA czãiq= unh ls bl çtkfr dh dqy 30 eNfy;ksa dks 
,d= fd;k x;k vkSj bldh lajpukRed vkSj x.kukRed fo'ks"krkvksa ds fy, v/;;u fd;k x;k FkkA bl eNyh dh yackbZ vkSj otu Øe'k% 3-6&5-1 lseh vkSj 0-54&1-27 xzke ds chp ik;k x;kA 
x.kukRed rkSj ij bl eNyh ds i`"B i[k esa 16&17 es#naM /kkfj;k¡] i`"B i[k esa esa 8&11 /kkfj;k¡] o{k Hkkx esa 6&7 /kkfj;k¡] xqnk Hkkx esa 8&10 /kkfj;k¡ vkSj iqPN Hkkx esa 12&14 /kkfj;k¡ ikbZ tkrh gSaA uj 
eNyh dh rqyuk esa eknk eNyh vkdkj esa NksVh] FkksM+h lqLr vkSj xksykdkj gksrh gSA

uhfr 'kekZ] ,l- ;saxdksdie] Mh- cksjnksyksbZ] ;w- ds- ljdkj vkSj fc-ds- nkl

Vksal unh esa ikap ioZrh; eNyh çtkfr;ksa ds laj{k.k mik;

Vksal unh esa eRL; çtkfr fofo/krk ds lkFk&lkFk mudh laj{k.k fLFkfr ds vkadyu ds fy, ,d losZ{k.k fd;k x;kA blesa 4 QSfeyh dh dqy 10 eNyh çtkfr;ksa dks ntZ fd;k x;kA Vksal unh ds dqN Hkkx 
esa VªkmV çtkfr;ksa tSls v‚udksfjdl ekbfdl ¼jsucks VªkmV½] lkYeks VªwVk ¼czkmu VªkmV½] lkbtksatksFkksjSDl fjpMZlksuh ¼d‚eu LuksVªkmV½] lkbtksatksFkksjSDl çksxSLVl ¼fMUukg LuksVªkmV½] lkbtksatksFkksjSDl 
ySfc,Vl ¼dqUuj LuksVªkmV½] lkbtksatksFkksjSDl Iykfx;ksLVksekl ¼fgy VªkmV½ dh çpwjrk ns[kh xbZA v/;;u esa czkmu VªkmV dh çpqjrk ifj;kstuk LFkyksa ij ikbZ xbZ tks ekulwu vof/k ¼tqykbZ ls vxLr 
rd½ esa çtuu ds fy, unh ds Åijh {ks= esa vfHkxeu djrs gSA blh çdkj] LuksVªkmV] tks ifj;kstuk LFky ds fupys fgLls esa çpwj gSa] çtuu ds fy, 'khr_rq ds vkjaHk vFkok ekulwu i'pkr ¼uoacj ls 
tuojh rd½ vfHkxeu djrs gSA bl eNfy;ksa ds VSfxax }kjk buds vfHkxeu ekxZ dk v/;;u rFkk muds laj{k.k gsrq i;kZIr ty fudklh fd;k x;k FkkA bl çfØ;k esa dqy 49 eRL; çtkfr;ksa dks fpfàr 
djds mUgs unh ds ds Åijh vkSj fupyh Hkkx esa NksM+k x;kA blesa dqy 10çfr'kr eNyh LFkkuh; eNqvkjksa }kjk idM+h xbZ vkSj blls vfHkxeu ekxZ dk vkdyu fd;k x;kA çtuu dky vkSj çoklh ekxZ 
ds vk/kkj ij] fQ'k ikl fMtkbu fd, x, Fks ftlls tyk'k; esa tyLrj ds vuq:i fQ'k ikl dk xsV [kksyk vkSj can fd;k tk ldsA fQ'k ikl esa visf{kr ty çokg 1-5&1-7 ehVj çfr lsdsaM cuk, j[kk 
tkuk pkfg,A

fc- ds- nkl] ,- ds- lkgw] Mh- ds- ehuk vkSj ds- eaMy
 
vfHkxeu v/;;u }kjk xaxk unh esa fgYlk dh tSo ÅtkZ foKku vkSj unh ds laj{k.k LFky laca/kh lwpuk,¡ 

eNfy;ksa ds vfHkxeu ekxZ dk irk yxkus ds fy, VSfxax lcls mi;qä i)fr gSA ykbo fgYlk dks xaxk unh esa QjDdk cSjkt ds Åijh vkSj fupyh nksuksa Hkkxksa esa vfHkxeu ekxZ vkSj ço`fÙk ds v/;;u ds 
fy, VSx fd;k x;k FkkA blds fy, fgylk eNyh ¼vkSlr yackbZ 28-5 ls- eh- vkSj otu 209 xzk-½  dks VSx fd;k x;k vkSj mUgs xaxk unh ds vyx&vyx ?kkVksa] fuekbZ rhFkZ ?kkV] pkinkuh] cS|ckVh ls 
idM+k x;kA bl vof/k ds nkSjku ;s eNfy;ka xaxk esa QjDdk cSjkt ls 225 fdeh uhps dh vksj vfHkxeu dj pqdh gSa ¼vuqekfur osx &1-9 fdeh / ?kaVk½A bl 225 fdeh vfHkxeu ekxZ esa yxHkx 70 fdeh 
ehBkty Tokjh; [kaM gSA blls ;g irk pyrk gS fd fgylk eNyh u dsoy ,drjQk cfYd Tokjh; çokg ds lkFk Åij vFkok uhps Hkh vfHkxeu djrh gSA vfHkxeu esa muds otu esa yxHkx 34 xzke dh 
deh ns[kh xbZA vfHkxeu ds nkSjku eNyh ds 'kjhj Hkkj esa deh tSls vk¡dM+s çFke ckj ntZ fd;k x;k gS] gkykafd] bl laca/k esa vkSj Hkh 'kks/k dh vko';drk gSA

,- ds- lkgw] Mh- ds- eh.kk] fers'k jkeVsds] laFkkuk ds- oh-] lquhrk çlkn vkSj fc- ds- nkl

vuqla/kku miyfC/k;ka
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gqxyh&ekryg unh eqgkus esa Tokjuneq[k lsV cSxusV tky dks eSØksIykfLVd ls [krjk

Tokjuneq[k esa ç;qä gksus okys lsV cSx usV ;k cSx usV gqxyh&ekryg eqgkuk ç.kkyh esa eNyh idM+us ds eq[; fx;j esa ls ,d gS ftlls dqy Tokjuneq[k eNyh idM+ dk yxHkx 70 çfr'kr va'k çkIr 
gksrk gSA ;g 'kadq vkdkj dk eNyh idM+us dk fx;j gS ¼yackbZ 25&27 ehVj vkSj pkSM+kbZ 6&7 ehVjA gkykafd] bu tkyksa dk vkdkj vkSj vU; fo'ks"krk,¡ LFky vkSj yf{kr çtkfr fof'k"Vrk ds vuqlkj fHkUu 
gksrs gSaA ij bl fx;j tky dks eNyh idM+ i)fr dks ,d vR;f/kd fouk'kdkjh i)fr ekuk tkrk gS D;ksafd blesa cgqr lh eNfy;ksa ds iksuksa vkSj fd'kksj eNfy;ka ej tkrh gSaA  gqxyh&ekryg unh 
eqgkuk ds ,d losZ{k.k esa ik;k x;k gS fd eqgkuk ds Åijh vkSj e/; fgLlksa esa ty esa mifLFkr IykfLVd rRo eRL; ikyu ds fy, ,d [krjs ds lwpd gSaA lfnZ;ksa ds uewus ls irk pyk gS fd fcM+ykiqj ¼gqxyh 
eqgkuk½] vkSj lans'k[kyh ¼eVyk eqgkuk½ ds eRL; idM+ lajpuk esa eSØksIykfLVd Øe'k% 65çfr'kr vkSj 90çfr'kr ik, x, gSaA eqgkuk ds e/; Hkkx esa eSØks&IykfLVd Lrj  fupys fgLls dh rqyuk esa vf/kd 
ik;k x;k ftldk dkj.k 'kgj ds vif'k"V inkFkksaZ dk unh; ty esa çokfgr gksuk gks ldrk gSA bu dpjk inkFkksaZ esa [kk| jSij] cksry vkSj <Ddu] cSx] ?kjksa vkfn dks lkQ djus okys inkFkZ rFkk eNyh 
idM+us ds tky vkfn 'kkfey FksA bl rjg dk IykfLVd dpjk u dsoy eNyh idM+us dh {kerk ºzkl ds lkFk ifjpkyu tky ds fVdkÅiu dks de djrk gSA 

fnckdj Hkä] vkj- ds- eUuk] laxhrk ,e- uk;j] pk;uk tkuk] ,l-- eaMy] ,l- lkear vkSj fc- ds- nkl
 
lqanjou esa xSLVªksiksM vkSj eSaxzkso dh ikjLifjd fØ;k

lqanjcu ds ikFkj çfrek vkSj Ýstjxat esa xSLVªksiksM ¼fyêksfj;k esykuksLVksek] ,y- LdScjk] usfjVkfVZ dqysVk½ vkSj eSaxzkso çtkfr;ksa ¼,folsfu;k ejhuk] ,-vYck] lsfj;ksiLVkxy vkSj ,ftljl dksfuZdqysVe½ ds 
chp ikjLifjd laca/kksa dh tkap dh xbZA nksuksa LFkyksa ij vU; eSaxzkso çtkfr;ksa dh rqyuk esa ,y- esykuksLVksek vkSj eSaxzkso çtkfr ,folsfu;k ejhuk dk tqM+ko vf/kdre ik;k x;kA ,y- esykuksLVksek dh 
çpqjrk 9&65 xSLVªksiksM çfr eSaxzkso ¼,- ejhuk½ ikbZ xbZA nksuksa dh vf/kdre p<+kbZ 1-67 ehVj rd ntZ fd;k x;kA gkykafd] <1-0 ehVj dh ÅapkbZ ij eSaxzkso çtkfr;ksa esa usjhVkfVZdqyrk esa de cgqrk;r 
¼2&8 usjhVkfVZdqyrk çfr isM+½ ik;k x;kA ,- vYck@,- ejhuk ds e/; Hkkx dh ÅapkbZ ij ?kuRo vkSj vkSlr O;kl ikFkjçfrek esa vf/kd vkSj LFky fo'ks"k ij dke ik;k x;k ftldk dkj.k de ;gk¡ yksxksa 
dk vkokxeu de ns[kk x;kA gkykafd] lw[ks lClVªsV dh rqyuk esa ,u- vkfVZdqyVk vf/kdrj vuqdwy xhyh feêh tqM+k gqvk ns[kk x;kA ,y esykuksLVksek forj.k yackbZ lewg 150&159 feeh vkSj mlds ckn 
200&249 feeh] tcfd ,u- vkfVZdqyrk dh mPpre yackbZ 249&300 feeh ik;k x;kA eSaxzkso ls tqM+s eSØkscSafFkd çtkfr;ksa dh cgqrk;rk 26&68 ind- çfr oxZ ehVj ds chp ikbZ xbZ ftlesa lsfjfFkMSflu 
xqykVk ds çpqjrk FkhA

ç.kc xksxksbZ] ,l- nkej‚;] Vh-,u- pkuw] ,- fe=k vkSj fc-ds- nkl

us=korh&xq#iqj eqgkuk ds ryNV esa ekSleh cnyko] tSorRoksa dh laHkkfor miyC/krk vkSj QkLQksjl çtkfr;ksa dh ikfjfLFkfrdh ij [krjk 

=korh&xq#iqj eqgkuk rVh; 'kgj eSaxyksj ls gksdj xqtjrk gS vr% eqgkuk ikfjfLFkfrdh ra= esa Q‚LQksjl ,d egRoiw.kZ lapkyd dkjd gSA us=korh&xq#iqj eqgkuk ç.kkyh dh lrg ryNVksa eas QkLQksjl 
vkSj mudh tSo miyC/krk dk fu/kkZj.k djus ds fy,] dSfY'k;e ckmaM ¼Ca P½] vk;ju  ckmaM ¼Fe P½] ,Y;qfefu;e ckmaM ¼Al P½ ,Dlpsatscy ¼EÛ P½ vkSj v‚xsZfud&¼Org P½ lfgr ikap 
QkLQksjl jklk;fud çtkfr;ksa dh çpqjrk dk ewY;kadu djus ds fy, vuqØfed fu"d"kZ.k çfØ;k dk mi;ksx fd;k x;k FkkA ekulwu ds ckn vkSj ekulwu ds ekSle esa dqy QkLQksjl Øe'k% 435&810 
feyhxzke izfr fdxzk vkSj 257-9&699-1 feyhxzke izfr fdxzk ik;k x;kA nksuksa ekSleksa esa vk;ju ckmaM ¼Fe P½ ijpwj ik;k x;kA vk/ks ls vf/kd ryNV vdkcZfud QkLQksjl tSo&miyC/k Fkk ftls ty esa 
NksM+k tk ldrk gSA gkykafd] dqN ekeyksa dks NksM+dj vkSlr QkLQksjl çnw"k.k lwpdkad ryNV esa mifLFkr dqy ls de ik;k x;k A

vt; lkgk] ,e- fQjkst [kku] ,e-bZ- fot; dqekj] ,l- lkear vkSj fc- ds- nkl

Hkkjr ds rhu lajf{kr jk"Vªh; m|kuksa ¼fHkrjdfudk] tynkikjk vkSj >kj[kaM tyçikr½ esa Iyod dh xfr'khyrk

Hkkjr ds rhu lajf{kr jk"Vªh; m|kuksa] fHkrjdfudk ¼ckjfn;k] pjfn;k] naxey vkSj t;uxj½] tynkikjk ¼gksyksax unh] fpjk[kkuk] rkslkZ unh vkSj dksMkycLrh½ vkSj >kj[kaM tyçikr ¼gqaM:] n'ke] tksUgk] 
vkSj iap?kkx½ esa Iyod fofo/krk dk v/;;u fd;k x;kA fHkrjdfudk ¼vksfM'kk½ esa v/;;u ds nkSjku] ikniIyod dh 19 çtkfr;ksa esa cSflykfj;ksQkblh 86-17 çfr'kr DyksjksQkblh 7-57 çfr'kr vkSj 
lkbuksQkblh 6-25 çfr'kr ntZ fd;k x;kA cSflykfj;ksQkblh dh çeq[k çtkfr;ka gSa& flfyaMªksFksdSDyksLVsfj;e ¼naxey ½ vkSj ÝSfxysfj;k çtkfr;k¡ ¼ckjfn;k vkSj pjfM+;k½A tarqIyodksa esa d‚iiksM~l ¼44-
17 çfr'kr½ dk çHkqRo ns[kk x;kA mlds ckn çksVkstksvk ¼41-78 çfr'kr½ vkSj jksfVQsjk ¼14-03 çfr'kr½ dk LFkku vkrk gSA tynkikjk ¼if'pe caxky½ esa Iyod fofo/krk esa ikniIyod dh 20 çtkfr;ka vkSj 
tks tarqIyod dh nks çtkfr;ka] DyksjksQkblh ¼40-5 çfr'kr½ vf/kd ns[kh xbZA blds ckn csflykfj;ksQkblh ¼37-68 çfr'kr½] lkbuksQkblh ¼16-86 çfr'kr½ vkSj MsfLeMslh ¼4-95 çfr'kr½ ik, x,A 
DyksjksQkblh esa çeq[k rkSj ij ihfM;kLVªe vkSj ekbØksLiksjk çTtrh;ka ntZ dh xbZaA >kj[k.M tyçikr 22 ikniIyod vkSj nks tarqIyod çtkfr;ksa dh fofo/krk vf/kdre csflyfj;ksQkblh ¼82-26 
çfr'kr½ vkSj lk;uksQkblh ¼5-6 çfr'kr½] DyksjksQkblh ¼6-8 çfr'kr½ vkSj MsfLeMslh ¼5-34 çfr'kr½ ds de miyC/krk dks fn[kkrk gSA tarqIyodksa esa d‚iiksM ¼85-46 çfr'kr½ vkSj jksfVQj ¼14-53 çfr'kr½ 
ik, x,A bl v/;;u ls tyok;q ifjorZu ds ifjis{; esa fofHkUu Iyod fofo/krk ds ckjs esa tkudkjh çkIr gqbZ A  

laxhrk ,e- uk;j] vkj- ds- eUuk] fnckdj Hkä] vfHkftrk lsuxqIrk] ,l- lkeark vkSj fc- ds- nkl

f=iqjk ds Macwj tyk'k; dh bfDFkvks thoksa dh fofo/krk

Mqacwj ¼xqeVh½ tyk'k; f=iqjk ds xkserh vkSj /kykbZ ftyksa esa QSyk gqvk gSA bl tyk'k; dks cjkd] jkbek vkSj ljek unh ?kkfV;ksa ls ty çkIr gksrk gSA tyk'k; ls dqy 51 fQufQ'k çtkfr;ksa dks ntZ fd;k 
x;kA eNyh çtkfr;ksa dh lajpuk esa 21 çtkfr;ksa esa lkbfçuQkseZ v‚MZj vf/kdre ¼41 çfr'kr½ ik, x,A blds ckn ilhZQkseZ ¼24 çfr'kr½] flyqfjQkseZ ¼20 çfr'kr½] fluczkadhQkseZ ¼8 çfr'kr½] 
vksfLV;ksXyksflQkseZ ¼4 çfr'kr½] csyksfuQkseZ vkSj DywihQ‚eZ ¼1-5 çfr'kr çR;sd½ ntZ fd, x,A budh fofo/krk v/;;u esa ;g ns[kk x;k fd lkbfçfuMs ¼19 çtkfr;ksa½ us 37 çfr'kr   ckxfjMs vkSj pUuhMs 
¼çR;sd 8 çfr'kr½] flyqfjMs vkSj ekLVslsEcsfyMs ¼çR;sd 6 çfr'kr½] uksVksIVsfjMs vkSj ,EcSflMs ¼çR;sd 4 çfr'kr½ vkSj csyksfuMs] vksLÝksusfeMs] xksfcMh] flfDyMs vkSj uanhMs dk dqy eNyh fofo/krk esa çR;sd 
2 çfr'kr ik, x,A ns'kh çtkfr;ksa ds vykok] tyk'k; ls Ng fons'kh çtkfr dh eNfy;ka ¼lkbçhul dkfiZ;ks] VsuksQsfjaxksaMksu vkbZMsyk] gkbiksFkkyfedfFkl eksfyfVªDl] ,p- uksfcfyl] iaxkfl;kuksMksu 
gkbiksFkkYel vkSj vksfj;ksØksfel ukbyksfVdl½ Hkh ikbZ xbZa] tks ns'kh eNyh ds vfrthfork ds fy, fpark dk fo"k; gks ldrh gSaA

,l- lh- ,l- nkl] Mh- nscukFk] ch- ds- Hkêkpk;Z] ,- ds- ;kno] ch-lh- js] ,e- 'kk;k nsoh vkSj fc- ds- nkl
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tyk'k;ksa esa fiatjksa esa isfjQkbVu vk/kkfjr eNyh mRiknu gsrq flLVksel ljkuk çtkfr ikyu 

vksfM'kk lkfy;k tyk'k; ¼xate ftyk ½ ds rhu vyx&vyx isjhQkbVu lcLVªsV~l ds lkFk fiatjksa esa flLVksel ljkuk dk ikyu fd;k x;kA blds fy, flLVksel ljkuk ds vaxqfydkvksa ¼20-87 ± 1-13 
xzke½ dks pkj çdkj ls lapf;r fd;k x;k& daVªksy ¼fcuk fdlh isfjQkbVu lClVªsV ds½] mipkj 1 ¼ ckal lClVªsV½] mipkj 2 ¼xUuk [kksbZ lClVªsV½ vkSj mipkj 3 ¼ePNj tky lClVªsV½A çR;sd mipkj nks 
vk;rkdkj ,pMhihbZ fiatjs ¼6 ehVj × 4 ehVj × 3-5 ehVj esa fd;k x;kA ckal ds Qêksa dks tksM+ dj 1 oxZ ehVj dk ,d Ýse cuk;k x;kA blh çdkj] xUus dh [kksbZ dk caMy cukdj mlesa ePNjnkuh 
yxkdj ,d pkSdksj Ýse esa dkVk x;kA çR;sd fiatjs esa isjhQkbVu fodkl ds fy, lrg {ks= dks leku j[kk x;kA eNfy;ksa dks rSjrs gq, QhM ¼dStxzks QhM½ fnu esa nks ckj fn;k x;kA pkj eghus ds ikyu 
ds ckn bu vaxqfydkvksa dk vkSlr otu mipkj 1 ¼138-53 $ 14-63 xzke½ esa lcls T;knk Fkk] blds ckn mipkj 3 ¼113-73 ± 15-26 xzke½] mipkj 2 ¼106-53$13-45 xzke½ vkSj fu;a=.k ¼102-63$ 16-35 
xzke½ esa ns[kk x;kA lcls de ,Qlhvkj mipkj 1 ¼1-50$0-01½ esa çkIr fd;k x;k Fkk tcfd fu;a=.k esa ,Qlhvkj 1-67$ 0-02 ns[kk x;kA ckal lClVªsV okys mipkj esa ikfyr eNyh esa ,d çksVhu 
vuqikr ¼2-192$ 0-04½ vkSj QhM :ikarj.k vuqikr ¼0-66$ 0-01½ mPp ik, x,A mijksä v/;;u m".kdfVca/kh; varLFkZyh; [kqyk ty esa  fiatjksa esa vU; çk—frd ¼xUuk [kksbZ½ vkSj —f=e ¼ePNj tky½ 
lClVªsV dh rqyuk esa isjhQkbVu mRiknu ds fy, vkSj ,l ljkuk dk ikyu ckal lClVªsV dh n{krk dks bafxr djrk gSA

fc- ds- nkl] ,- mik/;k;] ,p- ,l- LoSu] ,e- ,p- jkeVsds] oh- dqekj] okbZ- vyh] ,- lsuxqIrk vkSj ch- ds- uLdj

varLFkZyh; tyksa esa LFkkfir ulZjh fiatjksa esa vewj dkiZ] lkbfçul dkfiZ;ks gsesVksVsjl ¼ekVsaZl] 1876½ ds vkSj mÙkjthfork dk ewY;kadu

vewj dkiZ d‚eu dkiZ dh gh vkuqoaf'kd :i ls mUur ,d çtkfr gSA bldh ikyu ykxr de gksrh gS vkSj vR;ar mi;ksxh gSA blfy,] bls varLFkZyh; tyksa esa LFkkfir fiatjksa esa eNyh ikyu esa çtkfr 
fofo/khdj.k gsrq mi;qä çtkfr ds rkSj ij ekuk tkrk gSA vçSy ls tqykbZ 2021 rd >kj[kaM ds eSFku tyk'k; esa LFkkfir ulZjh fiatjksa esa vewj dkiZ ds fodkl çn'kZu dk ewY;kadu fd;k x;kA blds fy, 
vewj dkiZ ¼vkdkj : 3-10$ 0-10 lseh] 'kjhj Hkkj : 0-47 $0-05 xzke½ ds iksuksa dks flQjh th vkbZ fiatjksa e‚My fiatjksa ¼5 ehVj × 5 ehVj × 2-5 ehVj½ esa rhu vyx&vyx lap;u ?kuRo ij ,d gh 
vkdkj ds rhu fiatjksa j[kk x;k& fuEu lap;u ?kuRo ¼100 eNyh çfr ?ku ehVj½( e/;e lap;u ?kuRo ¼200 eNyh çfr ?ku ehVj½ rFkk mPp lap;u ?kuRo ¼300 eNyh çfr ?ku ehVj½A eNfy;ksa dks 
fnu esa nks ckj 'kjhj ds otu ds 3&6 çfr'kr dh nj ls flQjh dstxzks QhM f[kyk;k x;kA yxHkx 90 fnuksa ds ikyu ds ckn eNfy;ksa dk vkSlr vkdkj 100 eNyh çfr ?ku ehVj] 200 eNyh çfr ?ku 
ehVj vkSj 300 eNyh çfr ?ku ehVj ds LV‚fdax ?kuRo ij Øe'k% 45-07 ± 4-55 xzke] 40-09± 2-49 xzke vkSj 38-05 ± 2-00 xzke ntZ fd;k x;kA budh mÙkjthfork çfr'kr 52-67 ls 61-33 ds chp ik;k 
x;kA fiatjksa ds LFkkiuk LFkyksa ds lanHkZ esa ikuh vkSj ryNV dh xq.koÙkk esa dksbZ egRoiw.kZ varj ¼p>0-05½ ugha ns[kk x;k gSA

fers'k ,p- jkeVsds] ,p- ,l- LoSu] ,- mik/;k;] fodkl dqekj] ,l- dqekjh] vkj- iky vkSj fc- ds- nkl

irjkrw tyk'k;] >kj[kaM esa ikniIyod leqnk;ksa ds LFkkfud&lkef;d xfrdh vkSj i;kZoj.k y{k.k 

v/;;u vof/k ds nkSjku ikniIyod ds dqy 46 VSDlk tSls] cSflysfj;ksQkblh] DyksjksQkblh] MsfLefMlh] lkbuksQkblh] ;wXysuksQkblh] Mk;uksQkblh vkSj tUrqIyod ds dqy 8 VSDlk vFkkZr dksiksMk] 
DySMkslsjk] jksfVQsjk ntZ fd, x,A ikniIyod dh çpqjrk 1868&26125 dksf'kdk çfr yhVj rFkk ldy çkFkfed mRikndrk 300&875mgC/m3/fnu ns[kh xbZA 'kq) çkFkfed mRikndrk ¼Iyod 
vk/kkfjr½ vuqekfur eNyh mRiknu {kerk 240 fdxzk gsDVs;j/o"kZ FkhA ikniIyod xfrdh dks vtSfod vkSj tSfod dkjdksa ds chp ,d tfVy ijLij fØ;k }kjk fu;af=r fd;k tkrk gSA vkadM+ksa ds 
fo'ys"k.k esa tUrqIyod dh xfr'khyrk dks çHkkfor djus okys çeq[k dkjd tSls ty dk rkieku] fo|qr pkydrk] ty dh xgjkbZ] iks"kd rRo ¼ukbVªsV vkSj Q‚LQsV½ ik, x,A ikfjfLFkfrdh ra= rFkk 
ikyu vk/kkfjr eRL; çca/ku ds ek/;e ls eNyh mit 42 ls 192 fdxzk çfr gsDVs;j çfr o"kZ çkIr fd;k x;kA çkIr vkadM+s NksVs tyk'k;ksa esa ikfjfLFkfrdh ra= vk/kkfjr ekfRL;dh çca/ku ds fy, ,d 
e‚My rS;kj djus esa mi;ksxh gksaxsA

lqeu dqekjh] fy;kaFkqeyqvk] fe'kky ih-] ;w-ds- ljdkj] th- dukZVd vkSj fc-ds- nkl

fgekpy çns'k ds xksfcanlkxj tyk'k; esa LFkkfud xfr'khyrk vkSj eNyh mRiknu dk vkadyu

lryqt unh ij fLFkr xksfcanlkxj tyk'k; Hkkjr ds lcls cM+s tyk'k;ksa esa ls ,d ekuk tkrk gSA v/;;u us fgekpy çns'k ds eRL; foHkkx }kjk viuk, x, lap;u mik;ksa ds ckotwn eNyh fofo/krk 
vkSj eNyh mRiknu esa fxjkoV ns[kh xbZA orZeku v/;;u esa eNyh idM+ esa dsoy 15 çtkfr;ksa dks ntZ fd;k x;k tcfd igys 46 çtkfr;ksa dks ik;k x;k FkkA tyk'k; ds fLFkj /kkjk çokg {ks= esa 
çtkfr;ksa dh fofo/krk e/;e vkSj vf/kd osx okys {ks= dh rqyuk esa vis{kk—r vf/kd ikbZ xbZA fons'kh dkiZ çtkfr] gkbiksFkkyebfDFkl eksfyfVªDl vkSj lkbfçul dkfiZ;ks eRL; idM+ esa yxHkx 80 
çfr'kr ik, x,] tcfd Lisjkrk fla?kkyk vkSj ySfc;ks Mk;ksfpyl dk çfr'kr  Hkh vf/kd ik;k x;kA blds foijhr] xksYMu egklhj] Vksj iqVhVksjk dk va'k de Fkh vr% buds blds laj{k.k vkSj o`f) ds 
fy, funku mik;ksa dh vko';drk gSA eNyh idM+ ds vkadM+ksa ls ladsr feyrk gS fd fiNys n'kd ds nkSjku nks fons'kh dkiZ] flYoj dkiZ ¼63 çfr'kr½ vkSj d‚eu dkiZ ¼18 çfr'kr½ lcls çeq[k Fks] blds 
ckn dryk ¼8 çfr'kr½ ik, x,A le;c) vkadM+ksa ds vuqlkj o"kZ 2013 ds ckn flYoj dkiZ ds idM+ esa cgqr vf/kd Hkkjh deh vkbZ gSA fiNys n'kd esa eNyh mRiknu dh LFkkfud fHkUurk ds vuqlkj 
tyk'k; ds fLFkj /kkjk çokg {ks= esa lcls vf/kd eNyh mRiknu çkIr fd;k x;k ftldk dkj.k bl {ks= esa cka/k ds dkj.k iks'kkd rRoksa dk tek gksuk gS ftlls tyk'k; ds bl Hkkx esa eNyh mRiknu 
vf/kd gqvkA

fy;kuFkqeyqvkb;k] fe'kky ih-] vkj- pØorhZ] ,- ds- nkl] ;w- ds- ljdkj vkSj fc- ds- nkl

ck<+—r eSnkuksa esa flQjh ,pMhihbZ isu esa ikfyr bafM;u estj dkiZ çtkfrvksa dk fodkl 

vkfnoklh eNqvkjksa dh vkthfodk esa lq/kkj ds fy, vle ds rhu ftyksa esa fLFkr rhu chyksa ¼pj.kchy] ckequhchy vkSj mjinchy½ esa flQjh ,pMhihbZ isu esa eNyh ikyu fd;k x;kA cDlk ftys ds 
pj.kchy] esa fljfgul e`xyk] dke:i ftys ds ckequhchy esa ,y jksfgrk xksyikjk ftys ds mjinchy esa ysfc;ks dryk dks iky x;kA çfr ijh{k.k esa rhu leku isu{ks= ¼500 oxZ ehVj½ vkSj lap;u ?kuRo 
esa eNfy;ksa dks 3] 6 vkSj 9 eNfy;k¡ çfr oxZ ehVj dh nj ls j[kk x;kA eNfy;ksa dks rhu eghus ds fy, lhQjh dstxzks QhM ¼28 çfr'kr v'kksf/kr çksVhu : 5 çfr'kr v'kksf/kr QSV½ muds 'kjhj Hkkj ds 
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3&5 çfr'kr dh nj ls fn;kA lao/kZu vof/k ds var esa ;g ns[kk x;k fd lh- e`xyk dk 'kjhj dk otu fofHkUu lap;u ?kuRo ¼3] 6 vkSj 9 eNfy;k¡ çfr oxZ ehVj½ ij Øe'k% ¼21-95 ± 4-17 xzke ls c<+dj 
195-63 ± 23-02 xzke] 147-19 ± 20-27 xzke vkSj 112-13 ± 16-54 xzke LV‚fdax ?kuRo 3] 6 ls c<+ x;kA blh çdkj ,y jksfgrk ds vaxqfydkvksa esa 22-05 ± 3-39 xzke ls c<+dj 255-27 ± 31-25 xzke] 227-63 ± 23-61 
xzke vkSj 183-91 ± 18-90 xzke o`f) ns[kh xbZ A ,y dryk ds vaxqfydkvksa ds 'kjhj dk otu 26-05 ± 6-57 xzke ls c<+dj 434-61 ± 56-65 xzke] 306-15 ± 52-06 xzke vkSj 221-13 ± 13-54 xzke gks x;kA ;g ns[kk 
x;k fd rhuksa ç;ksxksa esa LV‚fdax ?kuRo esa o`f) ds lkFk eNfy;ksa dh o`f) nj esa fxjkoV vkbZ gS A

,l- cksjk] ih- nkl] ,- ds- ;kno] ch- ds- Hkêkpk;Z vkSj fc- ds- nkl

vle ds chy ¼chy½ esa flQjh ,pMhihbZ isu esa yschvks ckVk dk ikyu 

vle ds ckjisVk ftys esa fLFkr cksjdksukchy ,d [kqyk ck<—r vknZzHkwfe gSa ftlesa oyZ~MfQ'k ifj;kstuk ds rgr Hkk—vuqi&lhvkbZ,QvkjvkbZ }kjk fodflr mPp ?kuRo i‚yhFkhu ,pMhihbZ isu esa yschvks 
ckVk dk ikyu fd;k x;kA blds fy, 500 oxZ ehVj okys {ks= esa dqy 12 isu ¼1&2 ehVj ikuh dh xgjkbZ okyh vknZzHkwfe½ LFkkfir fd, x, vkSj bu isu esa ,y- ckVk ¼0-47$ 0-22 lseh] 2-38$0-30 xzke½ ds 
iksuksa dks pkj vyx&vyx lap;u ?kuRoksa ij lapf;r fd;k x;k A bu eNfy;ksa dks 3&5 çfr'kr 'kjhj ds otu dh nj ls 28 çfr'kr ØwM çksVhu vkSj 5 çfr'kr olk ;qä ¶yksfVax isysVs pkjk f[kyk;k 
x;k vkSj 100 fnuksa ds fy, isu esa ikyu fd;k x;kA blesa ;g ns[kl x;k fd 100 fnuksa ds ckn eNyh ds otu esa 2-38$ 0-30 xzke ls 82-78$ 3-18 xzke] 75-94$ 0-89] 71-94$ 0-89 vkSj 61-81$ 3-35 xzke 
rd c<+k gSA lcls de lap;u ?kuRo ij mPpre fodkl ns[kk x;kA mPpre ldy mit ¼249-48$13-53 fdyksxzke çfr isu½ vkSj 'kq) mit ¼239-85$13-53 fdyksxzke çfr isu½ ;g fn[kkrk fd lap;u 
?kuRo esa o`f) ds lkFk mit esa o`f) gqbZ gSA bl isu ikyu ls NksVs eNqvkjksa dh ekfld vk; 6-10 çfr'kr  c<+dj 40-50 çfr'kr gks x;kA

fc- ds- nkl] ,l- cksjk] ,- ds- ;kno] ih- nkl vkSj ch- ds- Hkêkpk;Z

njHkaxk] fcgkj ds dq'ks'ojLFkku i{kh ds vH;kj.; lajf{kr eRL; vkokl esa ehBkty Liat çtkfr] ,fQMSfV;k ¶yqfo;kfVfyl ¼fyfuvl] 1759½ ij ,d fjiksVZ

fcgkj ds njHkaxk ftys ds dq'ks'ojLFkku i{kh vHk;kj.; esa fLFkr vknZzHkwfe ¼pkSj {ks=½ esa lajf{kr tyh; tSo fofo/krk ij vk/kkjHkwr tkudkjh gsrq losZ{k.k fd;k x;kA dq'ks'ojLFkku dks ljdkj }kjk oU;tho 
laj{k.k vf/kfu;e] 1972 ds rgr 1994 esa fcgkj dk i{kh vHk;kj.; ds :i esa vf/klwfpr fd;k x;k gSA bl vHk;kj.; esa ,d ckjgeklh ehBk ty {ks= esa ydM+h ds <kaps ij ehBkty Liat çtkfr dks ns[kk 
x;kA bl Liat çtkfr dh igpku ,fQMSfV;k ¶yqfo;kfVfyl ds :i esa dh xbZ gSA ;g tho fQYVj&QhfMax vkSj lqLr gksrk gS vkSj ;g tyh; ikfjfLFkfrdh ra= dk ,d egRoiw.kZ ?kVd ekuk tkrk gSA ;s 
fo'o ds ehBkty {ks=ksa tSls ufn;ksa] >hyksa vkSj ugjksa esa ik, tkrs gSaA budk jax gjk] Hkwjk rFkk LysVh gksrk gS tks buds vkokl ty dh xq.koÙkk ij fuHkZj djrk gSA vR;f/kd xehZ vkSj lnhZ tSlh çfrdwy 
fLFkfr esa ;s Liat fuf"Ø; voLFkk esa pys tkrs gSa A tc fLFkfr vuqdwy gks tkrh gS] rks ;s ,d iw.kZ fodflr y?kq Liat fodflr gks tkrs gSaA

lqeu dqekjh] lthuk ,- ,e-] eqds'k dqekj] ;w- ds- ljdkj vkSj fc- ds- nkl

p;fur ck<+—r vknZzHkwfe esa dkcZu lap;u 

vknZzHkwfe ds egRoiw.kZ dk;ksaZ esa ls ,d gS& bldh dkcZu i`FkDdj.k {kerk tks oSf'od rkieku o`f) vkSj tyok;q ifjorZu dks larqyu esa lgk;rk djrk gSA if'pe caxky ds mÙkj 24 ijxuk ftys esa rhu 
vknZzHkwfe & jktk] rsrqfy;k vkSj csjkcsfj;k dh feêh esa dkcZu lap; vkSj HkaMkj.k vuqeku esa ;g ns[kk x;k fd vknZzHkwfe esa feêh dh xgjkbZ 30 lseh rd gS ftuesa jktk chy esa 17-44 feyhxzke dkcZu çfr gs- ¼1 
feyhxzke ¾ 1 Vu½] csjkcsfj;k esa 15-85 feyhxzke dkcZu çfr gs- vkSj VsVqfy;k vknZzHkwfe esa 15-11 feyhxzke dkcZu çfr gs- tek FkkA jktk] csjkcsfj;k vkSj VsVqfy;k ds mPpHkwfe LFkyksa esa vuqekfur dkcZu lap; 
Øe'k% 7-59 feyhxzke] 8-69 feyhxzke vkSj 9-07 feyhxzke izfr gsDVs;j ik;k x;kA ,slk gh ,d v/;;u vle dh rhu vknZzHkwfe;ksa esa Hkh fd;k x;k Fkk ftlesa ;g ns[kk x;k fd pkryk vknZzHkwfe esa dkcZu 
lap;u 30 lseh xgjkbZ rd mPpre ¼79-36 feyhxzke izfr gsDVs;j½ Fkk] blds ckn meZy ¼67-62 feyhxzke dkcZu lap;u izfr gsDVs;j½ Fkk] ysfdu 47&eksjkdksyksax vknZzHkwfe esa] dsoy 16-57 3-1 feyhxzke 
dkcZu lap;u izfr gsDVs;j 30 lseh xgjkbZ rd FkkA lacaf/kr mPpHkwfe LFkyksa esa Øe'k% dkcZu lap;u / gsDVs;j 21-18 feyhxzke] 16-02 feyhxzke vkSj 9-6 feyhxzke ik;k x;kA bl çdkj] ;g Li"V gS fd 
vknZzHkwfe esa dkcZu lap;u Åij dh feêh dh rqyuk esa vf/kd çHkkoh gSa vkSj bl çdkj Xykscy okfeaZx dks de djus esa enn dj ldrs gSaA

,l- ds- ukx] ch- Mh- ?kks"k vkSj ;w- ds- ljdkj

tyok;q ifjorZu ds lanHkZ esa fupyh xaxk csflu ds 'kgjh {ks= esa fLFkr vknZz{ks= dh ikfjfLFkfrd ds yphykiu vkSj eRL; ikyu ij v/;;u 

if'pe caxky ds mÙkj 24 ijxuk ftys esa fLFkr jktk vknZzHkwfe esa tyok;q ifjorZu vkSj ekuotfur ncko ds dkj.k ikfjfLFkfrd yphykiu vkSj gkbMªks&ck;ksy‚th ds ifjorZu dk fu/kkZj.k gsrq v/;;u 
fd;k x;kA ;g vknZzHkwfe vkaf'kd rkSj ij ,d can vknZzHkwfe gS] ftlds 90 gsDVs;j {ks= esa çxzg.k ekfRL;dh dh tkrh gSA bl vknZzHkwfe esa 'kgjh {ks=ksa ls vof'k"V inkFkZ çokfgr fd;k tkrk gS ¼Vª‚fQd LVsV 
baMsDl 83-01 $ 2-09½ ftlls ty esa iks"kd rRoksa dh ek=k c<+ tkrh gS [ih,p ¼7-77$ 0-09½] pkydrk ¼763-6$184-32 μS izfr lseh½] ?kqfyr v‚Dlhtu ¼6-44 $ 1-28 feyhxzke izfr yh-½] dqy {kkjh;rk 
¼179-97$ 32-12 feyhxzke izfr yh-½ vkSj DyksjksfQy&, ¼52-29 $14-83 ekbØksxzke izfr yh-½]A vknZzHkwfe esa ty dh xgjkbZ xehZ ds ekSle esa U;wure 0-36 ehVj vkSj ekulwu ds ekSle esa vf/kdre 1-45 
ehVj ntZ dh xbZ gSA 'kq"d ekSle ds nkSjku eNyh idM+us ds fy, eSØksQkbV laØe.k ,d cM+k [krjk gSA vknZzHkwfe esa yxHkx 573-34 fdyksxzke/gsDVs;j/o"kZ dh okf"kZd eNyh mit gksrh gS] ftlesa ekulwu 
ds ekSle ds nkSjku vf/kdre idM+ gksrh gSA fons'kh çtkfr;ksa dh çpwjrk ds lkFk fiNys nks n'kdksa esa vknZzHkwfe dh eNyh fofo/krk esa 47-8 çfr'kr dh deh ns[kh xbZ gSA orZeku esa] çk—frd çtuu ds 
dkj.k vksfj;ksØksfel ukbyksfVdl dh çpwjrk vknZzHkwfe esa ntZ dh xbZ ftldk va'k dqy eNyh idM+ esa yxHkx 70&80 çfr'kr gSA NksVh ns'kh eNfy;ksa esa ,aCyhQsjhaxksMksu] VªkbdksxSLVjfy;l vkSj iqafV;l 
çtkfr;k¡ 'kkfey gSaA cSflykfj;ksQkblh vkSj DyksjksQkblh tSls çeq[k Iyod oxZ ns[ks x, gSa tcfd csafFkd çtkfr;ksa esa eksyLd] vksfyxksdhV vkSj fdjksuksfeM çeq[k FksA v/;;u ds vuqlkj ikfjfLFkfrd 
iqu#)kj vkSj LFkk;h çca/ku ls vkSj bl ladVxzLr vknZzHkwfe laj{k.k ds fy, eNqvkjksa dh lfØ; Hkkxhnkjh ds lkFk ,d mi;qä 'keu j.kuhfr fodflr djus dh vko';drk gS A

fe'kky ih-] vuhd js] ch- Mh- ?kks"k] vfjthr nkl] th- dukZVd vkSj ;w- ds- ljdkj
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Hkkjr ds fpfydk ySxwu dh ikfjfLFkfrdh ij ÝkXekbV dkjdk dk çHkko vkadyu

ÝkXekbV dkjdk] ftls vkerkSj ij "ukyk ?kkl" ds :i esa tkuk tkrk gS] fpfydk ySxwu esa fons'kh eSØksQkbV ds fodkl vkSj ukSifjogu dks ckf/kr dj jgk gSA bldk çpwj vkSj rst fodkl bl 
ikfjfLFkfrdh ra= dh fLFkjrk ds fy, fpark dk fo"k; gSA ekl cSysaLM ¼bdksiSFk fon bdksfle½ e‚Mfyax ds ek/;e ls fpfydk ySxwu ds ikfjfLFkfrdh ra= ij blds çHkko dk irk yxkus ds fy, ,d v/;;u 
fd;k x;k gSA bl lanHkZ esa] rhu ifj–'; cuk, x,& fpYdk ySxwu dh okLrfod ikfjfLFkfrdh ra= vk/kkfjr ifj–';] ih- dkjdk jfgr ySxwu ikfjfLFkfrdh ra= vk/kkfjr ifj–';] vkSj ih- dkjdk lg ij 
leqæh ?kkl vkSj vU; tyh; [kjirokjksa ls jfgr ySxwu ikfjfLFkfrdh ra=A bu ifj–';ksa ds v/;;u esa ;g ik;k x;k fd ih- dkjdk jfgr ifj–'; fLFkjrk ladsrd ds :i esa vf/kd fLFkj vkSj ifjiDo gS 
¼67-45 çfr'kr½ gSA gkykafd] fpYdk ikfjfLFkfrdh ra= esa ih- dkjdk dh mifLFkfr esa flLVe fjtoZ vkSj ifjiDork ladsrd Øe'k% 57-74 çfr'kr vkSj 7-8 ns[ks x,A  

çKk vkj- LoSu] ih-ds-ifjnk] ih- if.kDdj] ,l- ds- ukx] ch- ds- csgjk vkSj fc- ds- nkl

bZLV dksydkrk osVySaM ikfjfLFkfrdh ra= esa çokfgr vif'k"V ty esa dhVuk'kd dh mPp lkaærk

?kjsyw] m|ksxksa vkSj ugj ty ds vif'k"V esa vkerkSj ij /kkrq] dhVuk'kd] nok,a] vkS|ksfxd jlk;u vkSj lkSUn;Z çlk/ku mRiknksa esa mi;ksx fd, tkus okys jksxk.kqjks/kh tSls fofHkUu çnw"k.kdkjh inkFkZ ik, 
tkrs gSaA vr% ;s inkFkZ vif'k"V ty vk/kkfjr —f"k vkSj tyh; ikfjfLFkfrd ra= vkSj ekuo LokLF; ds [krjksa iSnk djrs gSaA bZLV dksydkrk osVySaM ikfjfLFkfrdh ra= esa çokfgr vif'k"V ty dks pkSckxk 
ugj ls ,d= fd;k x;kA bl ty esa tyh; —f"k vkSj eRL; ikyu esa mi;ksx gksus okyk dhVuk'kd] lkbijesfFkzu dh mPp lkaærk ¼12356 ekbØksxzke izfr yh-½ ik;h x;hA bl rRo dks ty ¼1-3&8-2 
ekbØksxzke izfr yh-½ vkSj eNyh ds ekal vkSj fxy ¼~100 ekbØksxzke izfr fdyksxzke½ ik;k x;kA

,l- ds- ukx] lksek nkl ljdkj] ds;k lkgk] 'krkCnh xkaxqyh vkSj ,l ca|ksik/;k;

ysfc;ks jksfgrk  ij cqVkDyksj dh fo"kkärk

ysfc;ks jksfgrk cqVkDyksj ds fo"kkä çHkko ds fy, nks lkaærk ij 72 ?kaVs ds fy, tkap dh xbZA blesa ;g ns[kk x;k fd C;wVkDyksj ds laidZ esa vkus okyh eNyh yky jä dksf'kdkvksa] lQsn jä 
dksf'kdkvksa] gheksXyksfcu vkSj gseVksfØV ds Lrj esa deh vkbZA lkFk gh] lqijv‚DlkbM fMlE;wVst] XywVkfFk;ksu&,l&VªkalQjst] XywVkesV&v‚DlkykslsVsV Vªkal,feust vkSj XywVkesV&ikb:osV 
Vªkal,feust] dksfVZlksy] ghV 'k‚d çksVhu ¼HSP70 vkSj HSP90½] lhje çksVhu] ,YC;wfeu] XyksC;qfyu vkSj VªkbfXyljkbM tSls tSo jklk;fud ds Lrj esa o`f) ik;h xbZA gkykafd C;wVkDyksj ds 
laidZ esa vkbZ ,y- jksfgrk ds lhje bE;quksXykscqfyu&,e vkSj lhje iwjd esa deh ikbZ xbZA bl v/;;u esa ;g ik;k x;k fd C;wVkDyksj ds laidZ esa vkbZ ,y- jksfgrk eNfy;ksa ds gsesVksy‚th] v‚DlhMsfVo 
vkSj p;kip; ,atkbe] ruko gkeksZu vkSj çfrj{kk {kerk esa deh ntZ dh xbZA 

fodkl dqekj] ,p- ,l- LoSu] fc- ds- nkl] ,- mik/;k;] fers'k ,p- jkeVsds vkSj fodkl dqekj

m|ku dpjs dks iks"kd rRoksa ls Hkjiwj vijn esa ifjorZu lw{e 'kSoky vk/kkfjr ck;ksMhty ds fy, ,d uohu rduhd

rsth ls c<+rs 'kgjhdkj.k] cnyrs vkgkj miHkksx vkSj vkS|ksfxdhdj.k esa vif'k"V çca/ku ,d xaHkhj fpark dk fo"k; gSA bu i;kZoj.kh; eqíksa ls fucVus ds fy, ?kjsyw dpjs dks igys oehZdEiksLV [kkn esa 
ifjofrZr djds blds vdZ ¼,jksfcd vkSj ,ukjksfcd½ dks iks"kd lzksr ds :i esa rS;kj fd;k x;kA blds fy, ehBkty lw{e ,yxk çtkfr ¼xzsfl,ysej lksuh Mn877773½ ds fodkl vkSj fyfiM mRiknu 
dks c<+kus ds fy, vdZ dh çHkkodkfjrk dk ijh{k.k fd;k x;kA chth11 ds 1:1 ds la;kstu esa vok;oh; :i ls ipus okys oehZdEiksLV vdZ esa ekbØks,Yxk dh feDlksVªksfQd ikyu ls ekbØks,Yxs ds lsy 
ck;ksekl vkSj fyfiM mRikndrk esa nks xquk dh c<+r ns[kh xbZA ijh{k.k la;kstu us ekbØks,Yxk esa lar`Ir ¼feFkkby ikfeVsV½ vkSj eksuksvulSpqjsVsM QSVh ,flM ¼vksfyd ,flM½ ds Lrj esa Hkh lq/kkj ns[kk 
x;kA dksYM fQYVj Iyfxax xq.kksa dks NksM+dj ck;ksMhty dh xq.koÙkk Hkkjr] vesfjdk vkSj ;wjksi }kjk fu/kkZfjr ck;ksMhty ekudksa ds okgu laca/kh xq.kksa ds leku ikbZ xbZ gSA ;g la;kstu cM+s iSekus ij 
[ksrh esa chth11 dh rqyuk esa lsy ck;ksekl ¼0-041 xzke çfr yhVj½ esa lq/kkj ds fy, Hkh ik;k x;kA bl v/;;u us ;g çekf.kr fd;k fd th belksZuh esa oehZdEiksLV ds vdZ ds lkFk cM+s iSekus ij 
tSo&mRikn mRiknu ds fy, egRoiw.kZ {kerk gS A

lksek nkl ljdkj] laFkkuk dqekj oh- vkSj fc- ds- nkl

VfeZufy;k vtqZu ds bFksu‚y vdZ esa QaQwnh 'keu vkSj nnZ fuokjd xq.k  

Vh- vtqZu ds bFksu‚y Qy ds vdZ ls tyh; —f"k egRo ds laHkkfor tSo lfØ; fl)kar ij ,d v/;;u fd;k x;kA bl vdZ dks ,Qsuksekblsl baosMkUl ds lkFk çkjafHkd ,aVhck;ksxzke v/;;u fd;k x;k 
vkSj fQj Vh- vtqZu ds vaf'kr ,Fksu‚fyd Qyksa ds vdZ ds lkFk çHkkodkfjrk v/;;u fd;k x;k FkkA rRi'pkr] blds laHkkfor QaQwnh 'keu vkSj nnZ fuokjd xq.kksa dk fo'ys"k.k fd;k x;k FkkA 'kq) fd, 
x, uewuksa dks v‚fcZVªSi ds lkFk mPp vuqukn rjy ØkseSVksxzkQh vkSj ekl LisDVªksLdksih ¼HRLCMS½ ds varxZr fd;k x;kA fo'ys"k.k esa QaQwnh fujks/kh rRo] dkukslkekbu dh mifLFkfr dks ns[kk x;kA ;g Vh-
vtqZu ds bFksu‚y Nky ds vdZ ds lkFk bFksu‚y ds vdZ dh QaQwnh fujks/kh xq.k ds dkj.k gks ldrk gSA blds vykok] uewuk eSfVªDl esa 4&gkbMª‚DlhdkSefju 3&gkbMªksDlSuFkzkfufyd ,flM vkSj 
dkckZçksLVklkbfDyu ds y{k.k ns[k x,A buesa ls] çksLVslkbfDyu vkSj blds ,uky‚Xl ¼çksLVsuksbM~l½ 'kfä'kkyh oklksfMysVj gSa vkSj buesa ,aVhFkz‚EcksfVd] ,aVhçksfyQsjsfVo vkSj nnZ fuokjd xq.k gksrs gSaA 
blh çdkj] 4&gkbMª‚DlhdkSefju vkSj 3&gkbMªksDlkbFkzkfufyd ,flM esa nnZ fuokjd xq.k ik;k x;kA uewuk eSfVªDl esa dkckZçksLVslkbfDyu ds fy,] 3&gkbMªksfDlvuFkzkfufyd ,flM vkSj 
4&gkbMªksDlhdkSefju dh lkaærk ls ;g ladsr fey fd fd bFksu‚y Qyksa dk vdZ egRoiw.kZ tSo lfØ; ;kSfxdksa dk ,d cM+k lzksr gS ftldk tyh; —f"k vkSj ekuo dY;k.k esa muds laHkkfor mi;ksx ds 
fy, Hkkoh v/;;u fd;k tk ldrk gSA

Mh- ds- ehuk] fc- ds- nkl vkSj ,- ds- lkgw 


