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rivers of mid Himalayas at an elevation of 
400-800 m MASL. Normally the induced 
breeding of the species is achieved from 
third week of July to second week of August 
in mid Himalayan region. It is often difficult to 
produce a large quantum of seed during this 
this short period of breeding. Therefore, an 
attempt was made to advance the spawning 
period of L. dyocheilus by pretreatment of 
ovatide. A total of 12 females and 24 males 
(1: 2 ratio in VI sets) were used for the 
breeding experiments conducted during 30th 
May to 30th June 2016. For achieving 
advanced maturity and spawning, female of 
set I to IV were pretreated with intramuscular 
injection of ovatide at the rate 0.3 ml/kg body 
weight twice at an interval of two weeks. 
Males were injected at the rate 0.1 ml/kg 
body weight only once before 15 days of 
induced breeding trial. Fishes of set V and VI 
were not subjected to any pretreatment of 
ovatide. On 30th June all the six breeding 
sets were arranged and the fishes were 
treated with ovatide. Female and males were 
injected at 0.7 ml/kg and 0.3 ml/kg of body 
weight, respectively and left overnight in FRP 
tanks for spawning. The fishes in sets I to IV, 
successfully spawned and fertilized eggs 
were collected in morning hours whereas 
fishes from set V and VI failed to spawn. 
Fertilization and survival percentage were 
recorded as 79-82% and 67-71%, 
respectively.  The results indicate that the 
treatment of ovatide during pre-spawning 
phase is beneficial for advancing the gonadal 
maturity, successful induced spawning and 
prolonging the breeding period which may 
play a key role in production of substantial 
quantity of seed of L. dyocheilus. 
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se of copper based antifouling coatings 
is undesirable in cage aquaculture due 

to its toxic effects. Intensive research is 
being carried out across the world on other 
technological interventions that control 
fouling with least threat to the culture species 
and the environment.  A study on nano sized 
material-based coatings for antifouling was 
undertaken to address the problem of fouling 
in cage netting. Among the different nano 
sized materials tried singly and in 
combination, the combination of nano copper 
oxide and titanium oxide was found very 
effective. Polyamide (nylon) webbings were 
treated with nano copper oxide and nano 
titanium oxide in different ratios and the 
results showed excellent fouling resistance 
under marine environments. The samples 
ofnylon multifilament netting of 210x2x2 and 
30 mmØ mesh,treated with nano sized 
copper and titanium oxide were exposed to 
estuarine environments and the samples 
were drawn at monthly intervals upto 90 
days. Further, nettings samples of 1.5 sq.m. 
treated with the nano materials and exposed 
continuously to estuarine waters for 90 days 
showed that the nano material coated netting 
was completely free from fouling. The 
spectrophotometric evaluation and scanning 
electron micrographs showed that the nano 
materials were strongly adhered over the 
nylon netting materials. The nano materials 
occupy the interstices of polyamide 
polymeric chain and interact strongly with 
lone pair electrons of nitrogen and hence a 
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co-ordinated complex is formed. The 
technology has potential for fouling control in 
nylon nettings used for cage aquaculture. 
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ursery rearing of post larvae is becoming 
an evolving model  in shrimp culture  as 

this farming system increases the growth 
performance and reduces culture duration  of 
shrimps in grow out system due to 
compensatory growth effect. It also reduces 
incidence of disease like early mortality 
syndromes in shrimp ponds. In this 
backdrop, a 45 days high density  (1000 
nos./m3) nursery rearing of post larvae of 
Penaeus indicus  (PL 12) was carried in 500 
L FRP tanks  using feeds formulated with 
varying levels of protein (30, 40, 50 and 
60%) to optimize the  protein requirement 
with higher  feeding frequency (8 times) in 
nursery rearing system. A 45 days feeding  
trial revealed that lowest protein (30%) fed 
group  recorded growth (0.39±0.03 g) and 
survival (89±8.7%) at par with highest protein 
(60%) feed groups (0.4±0.04;  93±3.8%  
survival). Highest growth was recorded in 
group fed with 50% protein feed, 0.45±0.04g 
with 92±6.5% survival. Proximate 
composition of the shrimps fed with 30% 
protein diet had higher crude protein content 
(69.28±0.94%) and lower lipid level 

(3.74±0.04%) whereas, shrimps fed with 
50% protein feed had lowest crude protein 
content (65.58±1%) and highest lipid content, 
5.33±0.56%.  Comparatively better water 
quality and lower level of TAN (1.57 ppm) 
was recorded in treatment with 30% feed. 
Study of digestive enzymes in the 
hepatopancreas revealed highest amylase 
protease ratio (0.25) in shrimps fed with 30% 
protein containing feed.  The study shows 
that increasing the  feeding frequency (up to 
8 times) per day  can result in survival  and 
growth of  post larvae, which is at par with 
group fed feed containing  lowest protein 
(30% protein). This will also reduce the feed 
wastage, better water quality parameter and 
higher carbon nitrogen ratio (C:N ratio) in 
high density system  compared to higher 
protein fed group (50-60%). 
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wareness has been developed among 
the fish farmers to use supplementary 

feed for better fish production. The cost 
escalation   of supplementary feed is mostly 
due to the price hike of edible oilcakes. 
Research is recommended to find suitable 
non-conventional feed ingredient to replace 
the edible oil cake in carp feed. Rain tree 
(Samanea saman) is a tropical avenue plant, 
widely distributed in Indian sub-continent. 
Rain tree pod (RTP) is rich in protein (252 
g.kg-1) and energy (20 KJg-1). RTP contains 
∑SFA, ∑MUFA, ∑PUFA n-6 and ∑PUFA n-3 
at the rate of 30%, 25%, 41% and 3%, 
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