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2009 mention the use of hormone manipulations for 
inducing spawning with very low survival rates when 
larvae were 30 DPH.

Belonging to the family Lethrinidae and commonly 
called spangled emperor, green snapper, or yellow 
sweet lip it can grow upto 80 cm in length and weigh 
around 8 kg. It forms a commercial important fishery 
in many countries of the Indo-West Pacific, including 
Red Sea, Persian Gulf and East Africa to southern 
Japan and Samoa. L. nebulosus is also one among 

the Prioritized List of Species for Mariculture in India, 
which were identified by ICAR-CMFRI based on their 
biological traits, good market and hence of potential 
interest to mariculturists. 
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Photobioreactor for high quality microalgae culture
Vizhinjam, Kerala. Mass production of different species 
of high-quality microalgae in required quantities is 
key to the successful operation of a bivalve or finfish 
hatchery. For this purpose, a photobioreactor has been 
developed and set up by Vizhinjam Regional Centre of 
ICAR-CMFRI in its National Brood Bank facility which is 
used for live feed production to feed finfish and shell 
fish larvae. Production of 500 litres of culture with 
3-4 billion cells / ml could be harvested per day from 
the system that was directly used for larval rearing in 
tanks or for outdoor inoculation of production systems 
employed in the nursery stage. This photobioreactor 
technology will be highly beneficial in hatcheries for 
bivalves, finfish and shrimp.
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 The system has 3 components: LED lit production 
station, Water filtration unit and Air-CO2-mix filtration 
unit. The production unit has 3 structural units in which 
54 polythene bags of 12.5 cm diameter and 125 cm 
length can produce 15 litres of high-density microalgal 
culture up to 4 billion cell/ml. The LED light usage saves 
lot of energy compared to traditional fluorescent lamps. 
The seawater is first filtered using a cartridge filter; then 
pumped under low pressure through ultrafilter units 
and stored in a plastic tank. The stored water is again 
passed through a UV filter unit before injecting into the 
reactor bags. The air/CO2 mixture is nano-filtered before 
injecting into the system to avoid contamination of 
the system by air-borne bacteria and other pathogens. 

The required amount of CO2 is injected in a controlled 
manner into the system by using a bubble counter. 
Many hatcheries, including those from the government 
sector, have showed keen interest in setting up similar 
units. An MoU will be signed soon with the State 
Fisheries department of Kerala for installing the same 
in their hatcheries. The National Brood bank facility is 
currently producing egg /seed 14.28 million per year 
for supplying to Government /Private hatcheries and 
to the farmers from various states of India.
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VRRAD-12 (INGR21220): First CMS line with lyrate leaf 
Varanasi, Uttar Pradesh. Radish (Raphanus sativus 
L.) is one of the most important salad vegetables 
and grown round the year for fleshy roots and soft 
leaves. It has various categories, broadly varying in 
leaf shape (lyrate, sinuate, entire), root colour (white, 
red, purple, black), root shape (triangular, cylindrical, 
apically bulbous, elliptic), and vernalization requirement 
(tropical, temperate). Globally, the uses of F1 hybrids 
of many vegetables have increased manifold during 
last few decades, including India. Hybrid vigour is 
of economic importance for commercialization of 
F1 hybrids in various vegetable crops, and is being 
facilitated by use of various genetic emasculation 
techniques. In radish, cytoplasmic male sterility (CMS) 
is mostly preferred genetic emasculation technique for 
triggering the F1 hybrid development, and cost-effective 
and easy hybrid seed production commercially. CMS 
was first identified in a cultivar of Japanese radish by 
Ogura in 1968, popularly known as Ogura-CMS; and 
thereafter, it has been transferred into different Brassica 
vegetables. Although radish is the most important 
salad crop in India because of availability and uses of 
roots round-the-year, yet only ICAR-IIVR, Varanasi, UP 
among Public Sector Institutes in India priorities its 
research on development of CMS lines and CMS-based 
hybrids. Realizing the importance and advantage of 
CMS lines especially in easy maintenance of female 
parent, harnessing heterotic vigour for economic traits 
(root length, marketable yield, earliness, uniformity), 
and cheaper and quality seed production of F1 hybrids; 

ICAR-IIVR, Varanasi, UP developed CMS lines through 
backcross breeding. The Ogura-CMS line VRRAD-12 or 
A-Line, was developed by crossing CMS plants from open 
population with an elite Maintainer or B-Line’ which has 
lyrate type of leaf morphology (leaf division incision), 
develops white root with blunt-end (non-tapering) 

VRRAD-12: CMS line (A-line) and Maintainer (B-line) 


