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Farm mechanizing is the need of 
the hour

Mechanizing Indian agriculture is a 
huge challenge. Since the level of farm 
mechanization has a direct bearing on the 
production and productivity of crops, there is 
an urgent need to double the current level of 
farm mechanization of 40-45 percent in the 
country. Similarly, the farm power availability 
of 2.02 kw per hectare is grossly inadequate. 

Although, over last 50 years, considerable 
progress has been made in the field of farm 
mechanization in the country, it is mostly 
concentrated in northern states of Punjab, 
Haryana and western Uttar Pradesh. It has to 
spread equally to every part of the country.

In the absence of a long term farm 
mechanization policy in the country this 
balanced growth cannot be ensured. As such 
the Central Government should consider 
formulating a long term farm mechanization 
policy immediately. Apart from addressing 
the issue of regional imbalance in farm 
mechanization, emphasis ought to be laid 
on making farm mechanization affordable 
and accessible to small farmers and marginal 
farmers, who constitute the vast majority of 
the farming community. 

Further, use of various other farm equipments 
such as combine harvester, rotavator, laser 
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guided land leveller, paddy trans planter, 
etc. needs to be encouraged so that farm 
mechanization is not restricted to tractorisation 
alone.

efforts may be made for ensuring increased 
farm mechanization in rain fed agriculture, 
horticulture crops, sugarcane, cotton, 
pulses, oilseeds, precision machinery etc. 
and not restrict it to wheat and paddy only. 
We must find out ways so that the draught 
animals, displaced due to increased farm 
mechanisation, are gainfully utilised and 
retained at the village level. There is a 
need to popularise the animal drawn 
equipment developed through research 
so that the secattle are integrated into the 
farm mechanisation process in a systematic 
manner. This will not only increase the farm 
power availability but also ensure increased 
organic manure availability at the village 
level.

Farmers in western Uttar Pradesh, Haryana 
and Delhi are aggrieved because their old 
tractors have become virtually useless due 
to the ban on 10 year old diesel vehicles 
in Delhi-NCR. Government may consider 
whether these old tractors can be replaced 
with and the tractor owners are compensated 
so that they can purchase new tractors. Or 
the government can encourage more custom 
hiring centres to cater the needs of the 
farmers.
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Cover story

Use of big data for efficient 
crop management

Introduction 
These days Big Data is one of the hottest 
buzzwords in the ICT world and has come 
to the forefront of everyone’s attention. 
While its definition may be still in the realm 
of debate, unanimity exists on its being 
a definitive source of competitive edge 
across various sectors.

Agriculture is no different. Beyond 
improving the accuracy, quality and yield 
of production, Big Data in agriculture is 
being used to predict climate shifts and 
accurate weather forecasts. 

With the world’s population increasing 
and the challenge of ensuring food 
security across the world by 2050 looming 
large, dynamics of agriculture are rapidly 
changing. Data drive many of the decisions 
behind these changes. 

Big data allows farmers make better and 
informed decisions. 

Big Data
Think of a farmer who’s about to cultivate 
some crop in his agricultural land, but has 
no idea when the rains will take place. 
However, if he gets to know about the 
precise date and time of rainfall as well as 
the expected amount of rainfall and soil 
moisture, he is on a firm footing to take his 
next step. 

Some years back Colombian farmers 
were hit hard by climate change, which 
has substantially reduced their rice yields. 
Researchers at the Colombia based 
International Center for Tropical Agriculture 
(CIAT) took upon themselves the task of 
analyzing weather and crop data of 10 
years to understand the impact of climate 
change on rice yields.

After feeding the patterns in climate 
and yields into a computer model, 
the researchers were able to predict a 

The National 
Federation of Rice 
Growers served 

an advisory not to 
plant in the first 

of the two annual 
growing seasons. 
The farmers who 

concurred with this 
advice were able 
to avoid massive 
economic losses 

estimated at 
USD 1.7 million. 
Consequently the 

project was awarded 
at the UN Big Data 
Climate Challenge.

Although the agriculture sector in India has been lagging behind sectors like 
banking and retail in taking up Big Data approaches, it could soon catch up. 
First movers in the big data landscape in agriculture are already achieving 
positive results, which is prompting other stakeholders to follow suit.

drought and advised the farmers in some 
regions against the sowing. The National 
Federation of Rice Growers served an 
advisory not to plant in the first of the two 
annual growing seasons. The farmers who 
concurred with this advice were able to 
avoid massive economic losses estimated 
at USD 1.7 million. Consequently the 
project was awarded at the UN Big Data 
Climate Challenge.

Big data based analytics solutions can be 
utilized to offer weather forecasting, cloud-
hosted information resources for farmers, 
real-time optimization of farming machinery, 
automated irrigation recommendations 
and monitoring of crop prices. Social 
Media, Mobile Computing, Analytics and 
Business Intelligence and Cloud Computing 
(SMAC) technology, facilitate e-Markets 
and value-Chain Analysis providing 
technological advantages to farmers. 
In addition, Geospatial Technologies 
safeguard the efforts of farmers by 
reducing cultivation uncertainties, and 
sowing seeds of prosperity. The emerging 
GRIN Technologies: Genetics, Robotics, 
Informatics & Nano-Technology is 
generating lots of data paving the way for 
Big Data Analytics in Agriculture in a big 

way in days to come. “Precision Agriculture 
uses GPS and Big Data Analytics for 
crop management in which, Analytics 
facilitates in determining the best crops 
to plant and operationalizing effective 
farm health management, considering 
both sustainability and profitability,” says 
Prof. Madaswamy Moni, Director General 
(Retd), National Informatics Centre & 
Professor emeritus & chairman, Centre for 
Agricultural Informatics & e-Governance 
Research Studies (CARIS), Shobhit 
University Meerut. 

Improving Index 
Insurance Products
There is no denying that erratic weather 
and climate shifts cost farmers and fisher 
folk much.  The rising frequency and 
severity of droughts, storms and other 
extreme weather events play havoc with 
the livelihood of many farmers. Banks are 
hesitant to lend to farmers because they 
are apprehensive that a drought might 
lead to defaults on the part of the farmers.

Most poor and vulnerable farmers don’t 
have the financial wherewithal to invest 
in improved seeds and other agricultural 
inputs. even if they take risk by investing, 

Since an index-based insurance uses a weather index, there is no need for an insurance company to 
visit the policyholder to assess damages and arbitrate claims. 
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Drought Monitoring
Almost 16 per cent of India’s total area 
is drought prone. On an average 191 of 
543 districts are affected by draught. More 
than 68 per cent of the land in the country 
is vulnerable to draught. About 50 million 
people are annually affected by draught. 
It’s difficult to know in advance which areas 
are particularly vulnerable to draught. 

However, making better use of 
environmental data such as rainfall records 
could provide early warnings of drought, 
letting agricultural stakeholders taking next 
steps accordingly.

With availability of  Big Data, drought 
monitoring can be an easier task which 
will help in evolving suitable policy 
formulations. 

Although the agriculture sector in India has 
lagged behind sectors like banking and 
retail in taking up Big Data approaches, 

it could soon catch up. First movers in 
the big data landscape in agriculture are 
already achieving positive results, which is 
prompting other stakeholders to follow suit. 

Monitor, Predict and 
Manage risk
Agriculture is an inherently risky business. 
With changing weather conditions and 
occurrence of natural disasters and erratic 
rainfall, it is becoming more unpredictable 
relative to the crops and practices that 
have worked well for generations. 

The ability to harness big data technologies 
and techniques to predict outcomes 
enables the stakeholders to participate 
more effectively in risk management and to 
gain insight into the impact of the changing 
conditions.

There are several agricultural intelligence 
firms which provide information and insights 
to support agriculture across the value 
chain. Most of them are equipped with big 
data platforms that have the potential of 
processing billions of information points 
relating to the agricultural environment 
such as forecast weather, historical weather, 
soils, pest and disease risk, agronomics 
and planting characteristics. 

It can be said without a shadow of doubt 
that the Big Data has the potential of 
boosting innovations in organizations and 
leading to the improvement of agricultural 
models. 

Areas in agriculture that would most 
benefit from the application of big data 
technologies are,

Irrigation
Irrigation is a crucial alternative to 
predominantly monsoon-dependent Indian 
agriculture. 

About 46% of 142 million hectares of net 
sown area in the country is irrigated. The 
balance 54% is dependent on monsoons. 

With availability of  Big Data, drought monitoring can 
be an easier task which will help in evolving suitable 

policy formulations. 

chances are that they might suffer due to 
bad weather. 

Harnessing big data, the Weather index-
based insurance is a viable proposition to 
manage weather and climate risk.  Since 
an index-based insurance uses a weather 
index, there is no need for an insurance 
company to visit the policyholder to assess 
damages and arbitrate claims.  It simply 
sees if the rainfall is below a previously 
agreed threshold. All this has been made 
possible by the use of Big Data. 

According to the estimates, the software 
market for precision farming tools such as 
field mapping, yield monitoring, weather 
forecasting and crop scouting is slated to 
grow 14% by 2022 in the US. India is a 
lucrative market for the providers of farm 
management software.

Monsanto has reveled in a report that the 
data science market in agriculture could be 
worth as much as US$20 billion.

Role of Big Data in Indian 
Agriculture 
Agriculture plays a crucial role in India’s 
economy. About 60 per cent of the rural 
households are dependent on agriculture 
as their principal means of livelihood. 
Along with fisheries and forestry, agriculture 
is one of the largest contributors to the 
Gross Domestic Product (GDP). 

According to the 
estimates, the 

software market 
for precision 
farming tools 
such as field 

mapping, yield 
monitoring, 

weather 
forecasting and 
crop scouting is 
slated to grow 

14% by 2022 in 
the US.

As per the 2nd advised estimates by 
the Central Statistics Office (CSO), the 
contribution of agriculture and allied 
sectors (including agriculture, livestock, 
forestry and fishery) to the Gross value 
Added (GvA) stands at 17.3 per cent of the 
Gross value Added (GvA) during 2016-17 
at 2011-12 prices.

Agriculture productivity is dependent on 
multiple factors like weather, soil, pest 
infestation, quality of seeds, and water 
availability for crops, to name a few. 

Abhishek Raju, Director, SatSure, says 
“The correlation between these factors 
can be studied using historic datasets, and 
matched with market factors like demand, 
supply, and pricing to better assess what 
crops to grow where, how much yield 
and acreage can be expected of crops, 
leading to better planning & management 
of logistics and inventory to and predictive 
market information of prices.”  
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oPINIoN

Need to increase the 
performance of FPOs

Introduction
India is aspiring to grow at more than 
8%. It also intends to grow in an inclusive 
manner,carrying along farmers at the 
bottom of the socio-economic-pyramid. 
More than 50% population in the country 
are engaged in agriculture. Of this 85% 
are small & marginal farmers. Most of these 
farmers directly or indirectly are engaged 
in Fruits & vegetable (F&v) cultivation. As 
the Fruit & vegetable crop cycles are short, 
multiple crops are grown round the year.  
Currently the horticulture production is at 
307 MMT and it has surpassed the grain 
production (276MMT).The demand for 
fruits and vegetables is increasing day by 
day.

Though production of fruits and vegetables 
has increased substantially, yet farmers have 
not benefited much due to lack of proper 
market system. Fruits and vegetables are 
being sold in the same market where food 
grains are sold. In the eastern region, many 
of these are being sold in multi-category, 
local periodic village markets popularly 
known as haats. 

Mihir Mohanta 

The farmers here cannot go to the distant 
markets for the tiny size of their lots. 
The smaller lots are uneconomical, and 
they often raise the cost of transaction 
and transportation. On the other hand, 
aggregations or the institutional buyers find 
it difficult to coordinate with large number 
of small farmers at remote locations. This 
eventually pushes for a purchase price 
which is lower than the prevailing market. 
The farmer also loses their bargaining 
power owing to less number of buyers. 

Need of FPOs
To resolve such issues of the small farmers, 
government has been promoting Farmers 
Producers Organizations (FPOs). By 2015 
there were 2000-plus farmer producer 
organizations, largely promoted by SFAC. 
Many of these are dealing in F&v. But if 
you look at their performance against 
intended objectives, many are actually, 
much below the expectations. There are 
many such examples in the states of Bihar, 
West Bengal or Odisha. 

Reliability of payments 
in the case of milk is 
very high, while for 

F&V it one of the major 
risks. If you assess 

any wholesale market 
bad debts could be 

anything between 10 to 
20%. There are many 
fly- by- night operators 

in the Mandi, who 
vanishes within a short 

period.

Rising demand for higher agricultural 
productivity and over exploitation of natural 
water resources means that there is a need 
increase irrigated area by 15% - 22% in 
the next decade. 

Today irrigation solutions are employing 
sensor-based internet of things (IoT) 
technology which efficiently regulates 
water management activities for agriculture 
including optimal utilization of electricity, 
water, and fertilizers. The technology is also 
used to monitor crop health conditions.

equipped with Big Data Analytics the cloud 
based intelligent irrigation scheduling 
increases crop yield and decreases fertilizer 
consumption. you can also use the large 
repository of data on crop models linked 
with on-field irrigation water requirements.

Investing in state-of-the-art agriculture 
tools may not suffice to circumvent the 
problem of food scarcity. This is where 
big data comes to the rescue. Apart from 
tracking and optimizing harvests it also 
increases yield production. Data-mining 
technologies are all set to prove to be 

trans formative, allowing agriculturists to 
generate better agricultural produce.

With specific crop history data on farmland 
in the country, farmers can now predict 
their potential harvests in a more effective 
manner. By aggregating local pricing in 
real time, they can get the best prices for 
their produce without a mediator. 

Challenges of Agriculture 
Big Data 
The increasing use of Big Data in the 
farming sector offers exciting possibilities 
for the agriculture sector. However, it also 
raises significant concerns with respect to 
the ownership of data and its uses and 
protection. Concerns on the ownership of 
data and privacy protection are the most 
pressing problems among the others. 
“Farms and farmers produce data aplenty, 
which need interpretation using Information 
technology for strengthening Agriculture 
value Chain. However, the farmers who 
generate data, need to agree upon data 
use and sharing with other shareholders,” 
says Prof. Moni.

Conclusion
The rising population and the ever growing 
demand for food have led to the finding of 
innovative ways to meet these ever rising 
demands. Big Data opens vast untapped 
potential for farmers and stakeholders to 
improve efficiency of food production. 
Though nascent in the use of Big Data, 
the Indian agriculture sector is all set to 
embrace the technology on a large scale 
in the near future.

Today irrigation 
solutions are 
employing 

sensor-based 
internet of things 
(IoT) technology 
which efficiently 
regulates water 
management 
activities for 
agriculture 

including optimal 
utilization of 

electricity, water, 
and fertilizers.
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involvement in multiple activities like 
milk collection, feed purchases, A.I. 
(artificial insemination) and a host of 
other veterinary services.

•	 DCS	 are	 owned,	 managed	 and	
controlled by the farmers themselves. 
They are disciplined enough to keep 
political affiliations and bureaucracy 
away from the institutions.

On the other hand, the village DCS 
are affiliated to large 3’tier federation 
structure, where in the role of each set up 
is well defined. A federation at the state 
level owns brands and has a distribution 
network & involved in the activities of 
marketing. While a union at district level is 
entrusted with manufacturing and packing 
of the products. DCS at the village level 
does the job of aggregation or collection 
of milk. 

A FPO largely is devoid of such linkages. A 
tiny organization at the village is expected 
to take up all the activities from end to end. 
Besides capital and infrastructure, they also 
lack professional skill sets to manage the 
commercial operations.

There are two major market channels 
for F&v. One heads towards the retail 
consumers and the other goes for 
processing. However, processing for fruits 
& vegetables in India is just about 2%, 
which is very low compared to China-40%, 
US-65% and Malaysia-83%. So one of 
the channels which could consume the 

lower grades in large volumes is almost 
non-existent. On the other hand, the retail 
linked wholesale markets are weakfrom the 
perspectives of regulatory, infrastructure 
and accessibility.

Produce is the basic requirement for a 
FPO, but unfortunately for many, the scale 
and the span of its availability does not 
justify FPO creation. Most of the FPO do 
not generate the required volume for more 
than three months. For example, a FPO 
dealing in mango, the volumes would go 
up significantly high in summer but for 
rest of the time it is negligible. If there are 
infrastructure like pre-cooling or grading 
or ripening chambers which are associated 
with the FPO, their utility is also limited 
to the particular season. The ability of a 
farmer to take up competitive commercial 
activities is also limited because of lower 
productivity. For example, the tomato 
productivity of China is 48MT/ha, US-
81MT/ha and India 19MT/ha (Indian 
Horticulture Database 2011). even within 
states, it varies widely, HP- 40MT/ha, 
Jharkhand-9.5MT/ha &Rajasthan- 4.7MT/
ha. The catchment area needs to achieve 
certain optimum level of productivity before 
formation of a FPO. 

Way Forward
A crop planning mechanism has to be 
adopted by every FPO to manage the 
sustained availability of produce. The 
agriculture departments need to plan for 
cluster development for a set of crops on the 

Challenges
There has been a consistent thought in 
our mind that asfarmers’organizations are 
successful in dairy segment, the same can 
also be replicated for F&v. Looking at the 
Dairy, as per the economic Survey 2011-
12, there were 144246 Dairy Cooperative 
Societies (DCSs) with 1.45 Crore members. 
These cooperatives accounted for almost 
8% of the total production or about 40% of 
the total organized trade. This means there 
is a significant contribution of Cooperative 
Farmers Organizations in milk production.

However, the replication of Dairy model for 
F&v is more challenging for the following 
reasons:

•	 A	DCS	handles	only	a	single	commodity	
i.e. milk,whereas there are multiple 
commodities in case ofF&v.

•	 Milk	is	a	daily	business	where	as	F&V	is	
seasonal.

•	 Harvests	 from	 a	 milking	 cow	 can	
continue for 300 days whereas F&v 
from any field would last for about 
30days.

•	 Both	milk	&	F&V	are	perishable	but	milk	
can be managed with one set of supply 
chain parameters. In case of F&v, 
every item has different temperature 
& humidity requirement for storage & 
transportation.

•	 Milk	 being	 liquid	 gets	 homogenized	
easily while F&v is not. even within 
same lot, there is variability in quality. 

•	 It	 is	 likely	 that	 a	 single	 cow	 would	
produce similar milk, while for F&v in 
the same field there could be variation 
on quality despite being single crop. 
When it becomes multiple farmer with 
multiple fields the quality variation is 
very prominent.

•	 Prices	of	milk	are	largely	stable;it	does	
not fluctuate on a daily basis. F&v 
prices vary from grade to grade, market 
to market & origin to origin, besides the 
demand & supply factors.

•	 Price	 visibility	 in	 case	 of	 milk	 is	 much	
better & farmers are aware of it even 
before they transact. In case of F&v, 
prices are discovered through auctionat 
mandis. Apart from manipulations, 
the auction mechanisms are neither 
standardized nor uniform.

•	 Reliability	of	paymentsin	the	case	of	milk	
is very high, while for F&v it one of the 
major risks. If you assess any wholesale 
market bad debts could be anything 
between 10 to 20%. There are many 
fly- by-night operators in the mandi, 
who vanishes withina short period.

Besides the nature of commodities, the 
factors which support a milk producer 
organization are as below:

•	 Farmer’s	 involvement	 in	 the	 DCS	 is	
almost on a daily basis. Depending 
upon the pouring requirement he 
evenvisits twice.

•	 The	 feeling	 of	 belongingness	 in	 a	
DCS is very strong with farmer’s 

A DCS handles 
only a single 

commodity i.e. 
milk,whereas 

there are multiple 
commodities in 

case ofF&V.
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Hydroponic And Aeroponic Systems
– New Avenues of Farming

Soilless Farming
Traditional agriculture is cultivation of 
crops/plants in soil. The plants, in fact, do 
not need soil to grow but for its nutrients. 
If the plants are grown in nutrient solutions 
or any other substrate (other than soil) 
containing essential nutrients, the practice 
is known as soilless cultivation.

In a traditional soil-based garden, a plant 
wastes most of its energy developing a 
huge root system for it has to search far 
and wide in the soil for its food and water. 

In soilless cultivation, these are directly 
available to the plant roots. The plant 
gets everything it needs, in all the right 
proportions, at just the right time and 
utilizing it most efficiently. Here the plant 
shows its full genetic potential.  They just 
bypass the soil. The plants requirements 
are met by nutrient rich water known as 
Hydroponic cultivation. 

Hydroponics is a system of agriculture that 
utilizes nutrient and water rather than soil 
for plant nourishment. 

Categories of soilless 
farming:
1. Substrate based farming (other than 

soil): It is with nutrient solutions using  
cocopeat, vermiculite, perlite, gravel, 
sand, expanded clay pebbles, rockwool 
etc. 

2. True hydroponics : (i) Nutrient Film 
Technique (NFT)  (ii) Deep Water culture

3. Aeroponics : Nutrient and water spray 
to suspended plant roots at specified 
intervals

Advantages of soilless 
farming
1. Self contained system

2. efficient water and nutrient utilization

Dr. s. M. Mantur1, Dr. M. s. Biradar2 and Dr. D. P. Biradar3

Guest ColuMN

Substrate based 
farming (other 

than soil): It is with 
nutrient solutions 
using  cocopeat, 

vermiculite, perlite, 
gravel, sand, 

expanded clay 
pebbles, rockwool 

etc. 

basis of soil type &agro-climatic zones.This 
would provide reasonable scale for logistics 
& market development. Further, it also 
needs to formulate localized package of 
practices, targeted to achieve the optimum 
yields with accessible technology and 
available agri-inputs.Besides aggregation 
of output, theFPOs would also serve as 
input retailing hubs, which would aggregate 
in-put demand & leverage on its scale. A 
set of supply chain service providers can 
work with GPS enabled systems to provide 
the efficient transportation services within 
a growing cluster. A network of farm road 
infrastructure would also be enabling factor 
to reducetransport time & improveshelf-life 
of the F&v. 

Creating FPOs as a part of some 
government scheme or to undertake 
primary aggregation with little value 
addition may render them unviable or they 
may fail to achieve anything substantial. 
Mere creation of FPO will not help, 
unless it is a part of larger game plan with 
appropriate linkages to both production 
and markets. For the survival of the FPO, 
the supply side linkage is as important as 
that of market. FPOs are good alternatives 
but nevertheless do not create a FPO, 
with less than 8 to 9 months of sizable 
availability of produce. 

Of the totalland holdings of 138.35 million 
hectares, 67% of the farmers aremarginal 
farmers with holding size less than one 
acre. Any commercial agriculture with less 
than an acre looks unviable particularly 

when it is cereal based cropping pattern. 
Alternatively, the same land can be intensely 
used for growing vegetables multiple times 
in a year. In India, agriculture still continues 
to be the largest employer with more than 
50% (670million) of people engaged in 
it. But they contributeto just about 17% of 
GDP.

Now the question arises 
•	 Can	 we	 reduce	 our	 agriculture	

employments?  Not so easy as land has 
emotional connect andalternate job 
creation is still a distant dream.

•	 Can	we	 ignore	 agri-jobs?	 They	would	
not be part of the growth story and 
hence India’s poised growth is not 
inclusive.

•	 Can	 we	 afford	 to	 have	 the	 declining	
share of GDP contribution (17%) 
further down? Obviously not, we have 
to improve productivity and provide 
market for what the farmers produce.

Given to fulfil the above needs, we can still 
bet on FPOs as vehicle of development. But 
the FPO formation has to come as single 
bundle of (Production+ FPO+ Market). A 
sound handholding is the need of the day. 
The milk movement succeeded because of 
the exemplary handholding support of Dr. 
Kurian. There is a wait for emergence of 
another Kurian for FPO movement. 

(The author is the GM (SCM), Mother Dairy 
Fruit & Vegetable Pvt. Ltd. Views expressed 
are personal.)
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soil, aggregate, or other media, disease 
can spread throughout the growth media, 
infecting many plants. In most greenhouses, 
these solid media require sterilization after 
each crop and, in many cases, they are 
simply discarded and replaced with fresh, 
sterile media.  A distinct advantage of 
aeroponic technology is that if a particular 
plant does become diseased, it can be 
quickly removed from the plant support 
structure.

Water and Nutrient 
Hydro-Atomization
Aeroponic equipment involves the use of 
sprayers, misters, foggers, or other devices 
to create a fine mist of solution to deliver 
nutrients to plant roots. Aeroponic systems 
are normally closed-looped systems 
providing macro and micro-environments 
suitable to sustain a reliable, constant air 
culture. Numerous inventions have been 
developed to facilitate aeroponic spraying 
and misting. The key to root development 
in an aeroponic environment is the size 

The discrete 
nature of interval 

and duration 
aeroponics allows 
the measurement 
of nutrient uptake 
over time under 

varying conditions. 
Plant growth and 

fruiting times 
are significantly 
shortened when 

feed cycles are as 
short as possible.

of the water droplet. In commercial 
applications, a hydro-atomizing spray at 
360° is employed to cover large areas of 
roots utilizing air pressure misting.

Nutrient Uptake 
The discrete nature of interval and duration 
aeroponics allows the measurement of 
nutrient uptake over time under varying 
conditions. Plant growth and fruiting times 
are significantly shortened when feed 
cycles are as short as possible. Ideally, 
roots should never be more than slightly 
damp nor over dry. 

Commercial Systems 
Commercial aeroponic systems comprise 
high-pressure device hardware and 
biological systems. The biological systems 
matrix includes enhancements for extended 
plant life and crop maturation. Biological 
subsystems and hardware components 
include effluent controls systems, disease 
prevention, pathogen resistance features, 
precision timing and nutrient solution 

Aeroponic system under controlled condition

Nutrient Film Technique- A hydroponic system 

3. High density cropping 

4. Faster growth and early harvest   

5. Higher yield with better quality and shelf 
life

6. Lesser field operations for crop 
production of high value horticulture 
crops

7. No soil born diseases and particularly 
nematodes

8. No leaching of water and nutrients 

9. Under aggregate media system drained 
water with nutrients can be reused 

10. environment friendly 

Aeroponics
The basic principle of aeroponics growing 
is to grow plants suspended in a closed or 
semi-closed environment by spraying to 
the plants dangling roots and lower stem 
with an atomized spraying system. It is the 
process of growing plants in an air or mist 
environment without the use of soil or an 
aggregate medium. 

Unlike hydroponics, which uses a liquid 
nutrient solution as growing medium and 
essential	minerals	to	sustain	plant	growth;	
aeroponics is conducted without a growing 
medium. It is sometimes considered a 
type of hydroponics, since water is used in 
aeroponics to transmit nutrients.

The leaves and crown, often called the 
canopy, extend above and the roots of the 
plant are separated by the plant support 
structure. Often, closed-cell foam is 
compressed around the lower stem and 
inserted into an opening in the aeroponic 
chamber for larger plants, trellising is used 
to suspend the weight of vegetation and 
fruit. 

Ideally, the environment is kept free from 
pests and disease so that the plants may 

grow healthier and more quickly than 
plants grown in a medium. However, since 
most aeroponic environments are not 
perfectly closed off to the outside, pests and 
disease may still cause a threat. Controlled 
environments advance plant development, 
health, growth, flowering and fruiting for 
any given plant species and cultivars.

Benefits of Aeroponics Crop Cultivation 

Increased Air Exposure
Oxygen (O2) in the rhizosphere (root zone) 
is necessary for healthy plant growth. As 
aeroponics is conducted in air combined 
with micro-droplets of water, almost any 
plant can grow to maturity in air with 
a plentiful supply of oxygen, water and 
nutrients. Some growers favor aeroponic 
systems over other methods of hydroponics 
because the increased aeration of nutrient 
solution delivers more oxygen to plant roots, 
stimulating growth and helping to prevent 
pathogen formation.  Clean air supplies 
oxygen which is an excellent purifier for 
plants and the aeroponic environment. 
For natural growth to occur, the plant must 
have unrestricted access to air. Plants must 
be allowed to grow in a natural manner for 
successful physiological development. 

Disease-free Cultivation 
Aeroponics can limit disease transmission 
since plant-to-plant contact is reduced and 
each spray pulse can be sterile. In case of 

Oxygen (O2) in the 
rhizosphere (root 

zone) is necessary 
for healthy plant 

growth. As 
aeroponics is 

conducted in air 
combined with 

micro-droplets of 
water, almost any 
plant can grow to 
maturity in air with 
a plentiful supply 

of oxygen

Vegetables and turmeric under soil less 
cultivation (aggregate media hydroponics 
using coco peat)

Low cost hydroponics unit for fodder 
production



18 19SMART AGRIPOST I OcTObeR I 2019SMART AGRIPOST I OcTObeR I 2019

with AgriHouse International, USA 
and Dr. Richard Stoner founder and 
inventor of company and aeroponic 
systems, installed and demonstrated the 
working of Flex A-Frame and Genesis 
series-v aeroponics. These aeroponic 
systems have been installed under totally 
controlled atmosphere with LeD lighting for 
continuous growth.  It is proposed to use 
these systems for root studies, particularly 
for multiplication of high value crops as 
rooting is very quick. University is planning 
to expand this project of aeroponics for 
potato seed tuber production.

During last year, Nutrient Film Technique 
(NFT) a true hydroponic system and soil less 
cultivation (aggregate media hydroponics 
i.e. use of coco peat) for production of 
vegetables and root crops were established 
at Hi Horticulture Unit. The trials have been 
initiated to study root activities and nutrient 
requirements for different vegetables, 
turmeric and ginger. 

Growing Media and System of Cultivation 

As early as 2006, experiments were carried 
out in aggregate media hydroponics to find 
the suitability of different growing coarse 
media and system of cultivation like pot and 

bed methods for ten dendrobium orchid 
varieties under evaporative cooling fan 
and pad polyhouse. Among the different 
media, combination of brick pieces and 
charcoal with pot system of cultivation was 
found suitable. With this method, higher 
productivity of 74.44 flower spikes per m2 
with superior quality flowers was recorded. 
Since then orchid varieties planed during 
2006 are being maintained in the same 
system with very good productivity. 

Some of the innovative farmers developed 
very low cost hydroponics unit for fodder 
production with an amount of Rs. 20,000/- 
to 30,000/- having capacity of about 20-
30 kg fodder production per day. For this 
unit, 35% agro shade net has been used 
to protect seedlings from sunlight and to 
reduce the temperature slightly and it will 
create favourable micro climate inside the 
growing system. This has become popular 
among the farmers who are maintaining 
dairy animals particularly in the dry areas 
where there is scarcity of green fodder.  

(Authors are as follows- 1- Professor, 2- 
Assistant Professor, Hi-Tech Horticulture 
Unit, ,3- Vice Chancellor, UAS, Dharwad. 
Views are personal.)

pressurization, heating and cooling sensors, 
thermal control of solutions, efficient 
photon-flux light arrays, spectrum filtration 
spanning, fail-safe sensors and protection, 
reduced maintenance and labor saving 
features, and ergonomics and long-term 
reliability features. Commercial aeroponic 
systems, like the high-pressure devices, 
are used for the cultivation of high value 
crops where multiple crop rotations are 
achieved on an ongoing commercial basis. 
Advanced commercial systems include 
data gathering, monitoring, analytical 
feedback and internet connections to 
various subsystems.

Projects on Protected 
cultivation 
Protected cultivation is a modern technology, 
of course it is more than hundred years old 
practice followed in western agriculture due 
to existing extreme climatic conditions and 
the earliest food production in greenhouses 
was possibly the growing of off-season 
cucumbers under “transparent stone” for 
the Roman emperor Tiberius during the first 
century.  But, in countries like India it is a 
modern technology, adopted two decade 
ago mainly for export of  flowers and 
vegetables to temperate countries during 
winter months where it is very costly affair 
due to extreme climatic condition besides, 
to meet the growing domestic demand. 
The popularity of soilless cultivation 
under protected condition has increased 
dramatically in a short period of time 
especially	 in	 corporate	 farming	 besides;	
there is a shift in traditional method of 
cultivation to modern method leading 
to an increase in experimentation and 
research in the area of soilless farming. 
With above fact, University established 

Hi-Tech Horticulture a decade ago with 
different protected cultivation structures 
and recently added soilless cultivation, 
hydroponics and aeroponics unit in the 
main campus of University of Agricultural 
Sciences,	Dharwad	with	 the	objectives;	 to	
teach, conduct research and dissemination 
of technology to the farmers in this field.

Recently introduced two aeroponic 
systems in the University in collaboration 
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eCoNoMy

Introduction
Agriculture, including crop and animal 
husbandry, fisheries, forestry and agro 
processing constitutes the very basis of 
socio economic lives of India. It is one of 
the world’s largest agrarian economies, 
as the agriculture sector contributes 
about 17.2 per cent to the national Gross 
Domestic Product (GDP) during the year 
2016-17, sustain livelihood of about two-
thirds of the population, accounts for 54.6 
per cent of the national work force and 
forms the back bone of the agro-based 
industries (Census 2011). During the last 
half a Century (1965 to 2015), since the 
adoption of green revolution, India’s food 
production multiplied 3.7 times and the 
population multiplied by 2.55 times. The 
net result has been 45 per cent increase 
in per person foodgrain production, which 
has made India not only food self sufficient 

at aggregate level, but also a net food 
exporting country. After green revolution, 
agricultural production has increased 
significantly but living standard of farmer 
has not improved to the desired extent. 

The main reason is thought to be the 
problem related to marketing of agricultural 
produce which includes non availability of 
market intelligence and information to the 
farmers at the right time. The NITI Aayog 
report (Ramesh Chand 2017) on Doubling 
Farmers’ Income shows that if various 
sources of growth, as experienced in the 
previous 10-15 years, is maintained, it can 
achieve 75 per cent increase in per farmer 
income by 2022-23 over base year of 
2015-16 with better price realisation. 

Crop productivity is required to increase by 
4.1 per cent and livestock value added by 
6.0 per cent per year to double farmers’ 

During the last 
half a Century 

(1965 to 2015), 
since the 

adoption of green 
revolution, India’s 
food production 
multiplied 3.7 
times and the 

population 
multiplied by 2.55 

times.

income by 2022. TFP growth, which is mainly 
contributed by agricultural R&D, extension services, 
new knowledge, efficient practices like precision 
farming, is required to follow annual increase of 3.0 
per cent. Indian farmers should raise area under two 
crops to 53 per cent from the present 40 per cent 
recorded in recent years. Area under high value crops 
is required to follow an increase of 4.4 per cent each 
year. Market reforms are required to enable farmers 
to get 17 per cent higher prices than base level in 
real terms. This requires 2.26 per cent increase in 
prices received by farmers in real terms. Finally, total 
number of cultivators is required to come down by 
2.4 per cent each year. 

The reliable and timely availability of market 
information and intelligence in terms of price, 
produce, period and place to farmer definitely 
increases his net income and living standard. 
Markets have to play a decisive role for the survival 
and success of farming in the coming years and to 
sustain thrust on diversification. The State Agricultural 
Universities (SAUs) are set up for teaching, research 
and extension activities. The Krishi vigyan Kendra 
(KvK’s) of each university has a direct linkage with 
farmer in transfer of technology and knowledge 
empowerment through various extension activities. 
The role of market intelligence can be very well 
disseminated through the extension agencies working 
in these SAU’s and State Governments.

Need of market Intelligence
Market intelligence is required by the Producer 
farmer’s, government organization, traders and their 
organization, consumers and researchers as well.  
Government organizations need market intelligence 
for formulation of plans and policies and also for 

their effective application. As farmer need market 
intelligence for proper adjustments in cropping pattern 
and to decide when, where and how much to sell, at the 
same time traders and their organizations require market 
intelligence for competitive sales, purchases and efficient 
commercial operations in order to carry out the functions 
of distribution efficiently. Consumer need market 
intelligence to understand market forces for making 
purchases in a rational manner. Researchers require 
market intelligence in order to assess the efficiency of the 
marketing system, identify the bottlenecks in marketing 
programme/projects and for suggesting future remedial 
steps and strategies. Agriculture Market Intelligence 
is giving price forecast for agriculture commodities. 
Farmers are advised well in advance of sowing the crop 
on the price that could be realised during harvest. In this 
way the AMI is providing the useful information to the 
farmers in taking right sowing and marketing decisions. 

Sources of market and price 
information: 
The farmers are the direct beneficiaries of MSP 
determined by the Government for different crops 
every year. As per the policy, the MSP is required to be 
declared before the sowing season of crops covered 
under MSP. A notable study was conducted in 11 sample 
states on evaluation Study on efficacy of Minimum 
Support Prices (MSP) on Farmers by NITI Aayog (2016). 
It can be seen from the table 3 that 81% of the farmers 
are aware of MSP fixed by the government for different 
crops. This awareness varies from 45 to 100 percent in 
the different sample states. Out of the 11 States, 100 
percent farmers of 4 States, such as Andhra Pradesh, 
Punjab, Uttar Pradesh and Uttarakhand, informed that 
they were aware of MSP. Similarly, the awareness of MSP 
in the states like Bihar, Karnataka and Madhya Pradesh 
is quite high, i.e. 98, 80 and 90 percents respectively. In 

Market intelligence helps 
farmers increase their income

Dr Hemant Sharma

Market information and intelligence are crucial to enable farmers and traders 
to take decision about what to grow, when to harvest, to which market 
produce should be sent for selling and whether to store it or not. An efficient 
Market Intelligence is essential for the development of the small and marginal 
farmers and for the agricultural sector as a whole.

Table:1 Awareness of Farmers on MSP of their crops

S. No States Total Farmers % of farmers aware of 
MSP

Declaration of MSP by Govt.(in %)
Before sowing After sowing Can’t say

1 AP 80 100 1 99 -
2 Bihar 120 98 32 53 15
3 Gujarat 80 48 - 48 52
4 Karnataka 80 85 1 51 48
5 MP 160 90 - 72 18
6 Maharashtra 120 45 24 59 17
7 Odisha 120 68 - - 100
8 Punjab 80 100 29 71 -
9 Rajasthan 120 57 22 38 40

10 UP 138 100 - 100 -
11 Uttarakhand 40 100 - 100 -
 Total 1238 81 10 62 28
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other words, it is observed that in almost 2/3rd of the 
states the awareness of MSP is more than 90 percent, 
which means, at least, the farmers are aware of the 
Government incentives provided in the shape of MSP 
for their produces.

Source: Evaluation Study on Efficacy of Minimum 
Support Prices (MSP) on Farmers by NITI Aayog (2016).

Another important thing about MSP is whether the 
farmers are informed of MSP before or after the sowing 
season. As per the MSP guidelines, the farmers are 
supposed to know about the Government price of their 

commodities before the sowing of the crops. However, 
the figure above shows that only 10 percent of the 
farmers came to know about MSP for the different 
crops before their sowing season, whereas 62 percent 
of the farmers knew about the prices of their produces 
after the sowing. Also, 28 percent of the farmers could 
not recollect the information.

As policy awareness plays a vital role on the efficacy 
of a programme and thus, it is worthwhile to ascertain 
the medium through which the cultivators get to know 
about MSP fixed by the Government. The information 
collected is presented in table 2.

It is observed from the above table that 18 percent 
of the farmers came to know about MSP for their 
produces through their own efforts. In the southern 
states of Andhra Pradesh and Karnataka, the self-
awareness about MSP was found to the tune of 68 and 
60 percents respectively. At the same time, it is a matter 
of concern that only 7 percent of the state officials 
from the district level to the Gram Panchayat level were 
able to disseminate information on MSP to the farmers 
of the sample villages. Similarly, 11 percent of the 
farmers were made aware of MSP by the FCI officials. 
34 percent of the farmers received information on 
MSP from the knowledgeable persons such as, village 
headmen, Sarpanches, village school teachers and 
Gram Sevaks. The traders and market brokers are also 
informing the villagers about the Government rate of 
the agricultural products. Although, their percentage 
on the average is very much negligible, still they have 
shown the presence in the States like Punjab (37%), 
Bihar (22%) and Madhya Pradesh (22%).

Conclusion 
Market information and intelligence are crucial to 
enable farmers and traders to take decision about what 

to grow, when to harvest, to which markets produce 
should be sent for selling and whether to store it or 
not. It is no doubt that an efficient Market Intelligence 
is essential for the development of the small and 
marginal farmers and for the agricultural sector as a 
whole. In as much as it provides outlets and incentives 
for increased production, MI contributes greatly to the 
commercialization of subsistence farmers. 

Most of the farmers are dependent on mass media 
like news papers and KvK’s training programmes for 
accessing the information on agriculture market. Once 
this information is made available to them, they share 
and discuss among themselves, friends, neighbors and 
relatives in order to take marketing decision of their 
agriculture produce. effective linkages of production 
systems with marketing and other value added 
activities would play an increasingly important role in 
the diversification of agriculture. Marketing excellence 
is the result of correct marketing decisions and correct 
marketing decisions come from Market Intelligence.

Table 2: Source of Awareness about MSP(%)

S. No States Self State official News paper FCI official Market/ 
Traders

Knowledge- able 
person

1 AP 68 20 - 12 - -
2 Bihar 19 2 32 14 22 11
3 Gujarat - 18 55 26 1 -
4 Karnataka 60 - 1 - 1 38
5 MP 2 1 3 51 22 21
6 Maharashtra 6 4 54 9 13 14
7 Odisha 9 23 14 - 8 46
8 Punjab 8 1 43 3 37 8
9 Rajasthan 1 1 49 2 13 34

10 UP 16 4 29 18 1 32
11 Uttarakhand 8 - 38 3 - 51
12 Total 18 7 29 11 1 34

CooPeratIves

Capacity building, 
modernisation of
cooperatives

Indian Cooperative movement have one 
of the largest cooperative networks in 
the world with more than 8 lakh societies 
having membership of around 27.5 crores, 
covering 95% of villages. The Cooperatives 
are more of economic entities as compare 
to being business enterprises. A business 
enterprise is generally owned by sole 
proprietors or group of entrepreneurs who 
also control the management and decide 
the destiny of the organisation. The motive 
always remains maximisation of profit and 
capital accumulation. 

On the other hand cooperatives are 
organisation of the people who join together 
for their mutual economic benefit. They 

have democratic management and as such 
all policy decisions are taken by the general 
body. This uniqueness of cooperative 
institutions requires a different type of 
management techniques as compared to 
those required for a corporate. Because of 
the nature of cooperative institutions the 
success rate of these economic enterprises 
is not much encouraging. However, the 
reasons are many. The roles they can play 
in our economy particularly in rural are 
cannot be ignored. If we have to realise the 
full potential of this sector of economy, there 
is an urgent need to pay attention towards 
capacity building and modernisation of 
cooperative societies.

N Satya Narayana

Along with modernising cooperatives in India, a unique set of skills are 
required to manage these institutions professionally. Thus, we should focus 
more on capacity building of the cooperatives and maximize utilisation of 
their resources.
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The problem has to be taken on basically 
three fronts:

1. Manpower Development

2. Infrastructure Development

3. Adoption of Modern Technology

1 Manpower Development
One of the major ills plaguing the 
cooperative movement is lack of leadership. 
Gone are the days when leaders of 
impeccable character, unflinching morality 
and dedication to the cause of the people 
were available. These leaders had a sole 
mission to serve the nation and work for the 
benefit of deprived section of the society. 
They did not have any personal agenda 
except serving the masses. Unfortunately 
the present leadership neither have the 
vision nor the will possessed by leaders of 
early periods. Most of present leader join 
the cooperative movement for propagating 
their political and personal agendas. They, 
many a times do have an economic agenda 
for their own economic gratification. The 
problems need to be taken up at two levels 

Member education Program: The members 
are very crucial to any cooperative 
institution since they form the general body 
which is the main organ for taking major 
policy decisions. In addition they are also 
responsible for electing board of directors 
and its chairman. Thus, the member’s 
education program should take care for 
following issues:

 y Awareness about Rights and Duties of 
Members

 y Knowledge about the Bye Laws

 y Importance of electing right kind of 
leadership

 y Making the members realise that the 
institution belongs to them and its 
progress is in their own economic 
interest

Training of elected representative: The 
chairmen and board of directors of a 
cooperative society should have sufficient 
knowledge of the market economies, 
necessary skills to operate a business 
and leadership qualities for managing a 
democratic organisation.

These leaders should be imparted training 
in following skills:

Understanding of cooperative Philosophy:

Motivational Technique

effective Communication 

Business acumen for managing an 
economic entity.

Tailor made courses may be designed 
based on region, type of cooperative 
societies, needs of each groups etc.

The leadership training should not be 
confined to only classroom teaching. 
Member should be exposed to real life 
situations through case studies and field 
visits.

There are many institutions in the country 
which are engaged in different kinds 
of training programs for the benefit 
of cooperative sectors and doing 
commendable job.

National Cooperative Union of India 
(NCUI) is the nodal agency for imparting 
training and spreading awareness about 
cooperative movement in the country. 
Under its gambit National Centre of 
Cooperative education at the central 
and State Cooperative Unions, District 
Cooperative Unions, Junior Cooperative 
Training Centres are working in the field at 
various other levels. In addition to this, there 
are many other institution namely Bankers 
Institute of Rural Development, Centre 
for International Cooperative Training in 
Agricultural Banking(CICTAB), Regional 
Training Centre, National Institute of Rural 
Banking(NIRB) etc.

Most of the training programmes, being 
conducted by these institutions of late, 
have become stereo typed and need to 
be upgraded to enable them to move 
with the times keeping in view the present 
global economic scenario and the future 
requirements. emphasis may be shifted 
to practical aspects of the business as 
compared to theory.

NCUI has already taken measures for 
modernisation of the curriculum and 
teaching methodology. vAMNICOM is 
also doing a commendable work through 
its various programs of education and 
training. It is hoped that other institutions 
will also follow suit and redesign their 
courses. 

2. Infrastructure 
Development
Infrastructure needs to address in two ways 
i.e. Utilisation of existing Infrastructure and 
creating New Infrastructure.

There are large number of societies which 
created infrastructure at some point of time 
based on felt need of the particular period. 
However, due to various reasons already 
created capacity is now lying idle. Instead 
of driving any financial gain from such 
properties, they have become a liability 

on the resources. The maintenance of 
such properties is big problem. With years 
of misuse some of the infrastructure has 
already started crumbling, the plant and 
machinery have depreciated much in value 
due to wear and tear with the times. Most 
of them is now obsolete.

A fair assessment of such infrastructure 
comprising of civil work and plant & 
machinery may be carried out at micro-level 
and suitable renovation and modernisation 
may be effected to draw maximum value 
from the existing infrastructure.

The new infrastructure may be developed 
with an eye not only on the present 
needs but on the future requirements 
also. Before taking up any new project a 
socio economic cost and benefit analysis 
followed by detailed technical feasibility 
and economic viability should be carried 
out. India requires a huge investment in 
this sector.

3. Adoption of Modern 
Technology
The entire world has shrunk into one market 
and the internet has made access to the 
market just a click away from the screens. 
The technology is rapidly changing on 
almost on daily basis. Newer products with 

Indian Cooperative 
network 

covers 8 lakh 
societies having 

membership 
of around 27.5 
crores, covering 
95% of villages.
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INsIGHt

Warehousing 
business in India
Warehousing plays a very vital role in the 
economic activities of any country. It ensures 
smooth flow of goods and commodities 
across the country, even in remote pockets 
far from manufacturing base. Specially, in 
India where industry is based in and around 
selected urban pockets while consumer 
market is spread over in large rural belts.  It 
is playing very crucial role also in ensuring 
Food Security in the country by maintaining 
uninterrupted supply of food-grains even to 
non-producing areas.

In spite of its significant role in economy, 
warehousing   in Indian context was 
existing till recent time in the form of 
traditional ‘go-downs’ in unorganized 
sector.  With the growing manufacturing 
activities, rising domestic consumption, 
emergence of organized retail, increasing 
international trade and foreign investments 
in infrastructure, the Indian warehousing is 
at the threshold of a major transformation. 
Credit also goes to the government for 
easing regulation to promote the sector.

Increasing emphasis on ‘cash less 
transaction’ is expected to give further fillip 
to online trading activities, coupled with 
implementation of GST and the “Make in 
India” campaign. It may bring sea change 
in Indian warehousing scene.  

An Overview
According to ASSOCHAM current 
Warehousing Capacity in India is about 
192.55 million MT which include following: 

 y Food Corporation of India (FCI)- 35.7 
million MT

 y Central Warehousing Corporation 
(CWC)- 10.09 million MT

 y State Warehousing Corporations 
(SWCs)- 21.29 million MT

 y State Civil Supplies 11.3 5 Cooperative 
Sector- 15.07 million MT

 y Private Sector- 110.40 million MT

Sector wise Industrial/Retail warehousing 
accounts for about 55% of the total 

Sector wise, 
Industrial/Retail 

warehousing accounts 
for about 55% of 
the total market 

while CFS/ ICD, agri- 
warehousing and 

cold storage share 
14 %, 15% and 16% 

respectively.

additional features are entering the market. 
It is no longer possible to survive on old 
and obsolete technologies. It is an irony 
that although cooperatives have made 
forays into almost all sectors of economy 
that is primary, secondary and tertiary but 
has failed to establish as a brand in the 
market. The main reason is dependence 
on traditional approach and feeling shy off 
switching over to modern technologies.

except in few traditional sectors like 
sugar, fertiliser, etc. the contribution of 
cooperative in the national economy 
is dismal. This position needs to be 
changed, if the cooperative has to survive. 
Cooperatives cannot afford to go on with 
age old and almost obsolete technology 
the impediments are many. The main 
hindrance in adopting is capital. The 
modern technology is capital intensive 
and need huge investment. One of the 
major problems with Indian cooperative 
societies in addition to lack of leadership, 
skill development is lack of capital. The 
solution lies in government help of such 
the government needs to come to rescue of 
such cooperatives which have potential for 
development. There are various schemes of 
the government for funding the cooperative 

societies but most of the funding is at high 
interest rates and almost at par with the 
funding of private sector. The government 
should come out with special schemes to 
encourage modernisation of cooperatives 
and provide soft loans and minimal rate 
of interest.

village economy can be made self sufficient 
provided we make the primary societies 
in the rural areas as the nodal agencies. 
These societies should be made centres of 
growth by equipping them with the requisite 
business facilities like storage, processing 
and marketing infrastructure. Unless, we 
revamp the basic cooperative infrastructure 
at the primary level, the desired growth of 
cooperative sector will always remain a 
farmer.  Only a strong primary structure will 
enable the entire cooperative movement to 
stand of its own.

The huge network of cooperative which is 
spread over every nook and corner of this 
country if gainfully employed and properly 
utilised, the economic scenario of the 
country particularly in the rural India will 
definitely improve to a great extent.

(The author is the Chief executive, NCUI, 
New Delhi. views expressed are personal.)
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market while CFS/ICD-14% share, Agri- 
warehousing: 15% share and Cold stores 
have abou16% share. The experts peg size 
of the Indian warehousing industry (across 
commodities and modes) in rupee term  at 
about Rs 600 billion (excluding inventory 
carrying costs, which amount to another 
Rs4,500 billion).

Though Indian warehousing is growing 
over 12-15 % annually, still it is lagging 
behind in quality, if compared with other 
countries. Lack of alignment of storage 
capacity with cargo flows, non-availability 
of latest technology, low capital and 
operating efficiencies, limited ability for 
handling multi-modal interfaces and 
inappropriate level of automation are 
some of the factors responsible for that. 
About 80% warehousing operations are 
non-mechanized, while warehouses across 
the world have fully automated operations. 
There is dire need of modern warehouses 
facilities that incorporate global standards 
such as tall designs, modular racking 
systems, computerized inventory and 
security etc for both agriculture and non-
agriculture goods and commodities in 

view of wider product range, emphasis on 
shorter lead times and constant changes 
in customer demand have and to reduce 
operation costs. 

Creating more space
Like other sectors, recently Indian 
warehousing and logistics market also 
have witnessed new heights. Government 
policies to promote manufacturing sector 
has led to need of more housing space 
even in second tire cities. Introduction of 
GST will create demand for warehousing 
even in non-traditional pockets across 
the country. Realizing the importance of 
warehousing in the economy and in the 
absence of organized sector in this area, 
the Government agencies- FCI, CWC and 
MMTC are modernizing and creating more 
warehousing facilities. The Public-Private 
Partnership has taken up in big way for this 
purpose. Implementation of Food Security 
Act across the country and its provisions for 
timely delivery of food grains up to door 
step has led setting up of warehouses even 
in remote and inaccessible areas. Steel 
Silos of 20 lakh MTs with mechanized bulk 
handling facilities have been planned. 

There is dire need of modern warehouses facilities that incorporate 
global standards such as tall designs, modular racking systems, 

computerized inventory and security 

These are considered most modernized 
storage for food grains world over.

In order to give fillip to warehousing 
infrastructure in rural areas for storage 
of Agricultural produce, NABARD has 
sanctioned Rs 1,112 crore for creation of 
1,336 warehouses in State Governments 
and State Government Corporations in 
Haryana, Kerala, Punjab, Gujarat, Tamil 
Nadu, Tripura and West Bengal, which will 
create 7.5 lakh MT of additional storage 
space. 

Growth Prospects
Warehousing space in the country is in the 
range of 900 million sqft, much of it is in 
unorganized sector.  With annual growth of 
100-125 million sqft, demand is expected 
to touch 1,500 million sq ft by 2020. At 
present it is primarily concentrated around 
country’s top seven warehousing markets- 
Mumbai, NCR, Bengaluru, Chennai, Pune, 
Hyderabad and Ahmedabad. The total 
space requirement in these seven markets 
is expected to grow from 621 mn sqft in 
2016 to 839 mn sq ft by 2020. 

Growth prospects are very encouraging for 
the sector as the e-retail segment demand 
for warehousing is expected to double 
from 14 mn sqft in 2016 to 29 mn sqft in 
2020. Auto & Ancillary and Chemical & 
Pharmaceutical sectors are also emerging 
as largest demand drivers of Warehousing 
space. According to Warehousing Report 
2016 brought out by Knight Frank India 
17 mn sqft of space transacted annually in 
the top warehousing markets of the country 
as of today.  Close to 5 million sq feet is 
absorbed in Delhi, Mumbai and Bangalore 
which have become hubs for fast moving 
goods. Pune, Chennai growing as centers 
for industrial warehousing in south Asia.

With the implementation of GST, certain 
locations which were considered non 
lucrative for industry may witness a 
spillover in demand due to the sheer 
cost advantage. Instead of state wise 
warehouses, companies will consolidate 
into zone wise larger warehouses. This will 
lead to a surge in demand of Grade ‘A’ 
and large sized warehouses. The proposed 
Delhi - Mumbai Industrial Corridor 
(DMIC), and the Western and eastern 
Dedicated Freight Corridors planned 
by Railways, will give further fillip to the 
industrial warehousing. GST will also result 
in emergence of new warehousing hubs 
like Belgaum, Bhubaneswar, Coimbatore, 
Goa, Guwahati, Indore, Jaipur, Kolhapur, 
Lucknow/ Kanpur, Ludhiana, Nagpur, 
Patna, Raipur, Ranchi, vapi and vijayawada.

 The Government’s decision to create buffer 
stock of 20 lakh MT pulses and 42 Mega 
Food Parks have added new demand for 
agriculture warehousing.

A mismatch in the supply and demand 
provides significant growth opportunities 
in the warehousing. There is dearth of 
quality warehousing with all amenities that 
most Third-party logistics or Fourth-party 
logistics look forward to leasing. There is 
large market for developers to capitalise 
on and as the experts suggest, a golden 
opportunity for private equity investors.

Upgrading Warehouses
Though the Tax exemptions and other 
policy initiatives have created favorable 
environment for the development of 
warehousing sector in India, still a lot 
have to be done to ensure to upgrade 
existing infrastructure and modernization 
of Warehousing in India. Creating basic 
quality infrastructure like power, roads 

Close to 5 million sq 
feet is absorbed in 
Delhi, Mumbai and 

Bangalore which have 
become hubs for fast 

moving goods
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Dairy farming for economic 
empowerment women 

Rural women play a significant role in 
conducting small-scale dairy farming. 
They have full potential for achieving 
sustainable development and improvement 
of quality of life through their proactive 
participation in farming activities. However, 
lack of awareness and  adoption of 
scientific management practices in animal 
husbandry, gender asymmetries like access 
to market, income generated from sale of 
livestock/produce, processing technologies 
and interventions, veterinary services, 
participation in dairy developmental 
programmes and policies are the major 
constraints for upliftment of farm women. 

Women in Dairy farming
In India, majority of dairy farm women 
participated in the care of newborn calf, 
milking, cleaning of animal shed, cleaning 
of utensils, weaning and management of 
calf, preparation of cow dung cakes and 
construction of animal sheds but their 
participation was least in maintenance 
of farm records. Fodder management, 
sale of milk and health care of animals 

were important areas where farm women 
played a major role in decision-making. 
Participation of farm women was least 
in the economic activities like taking 
loans, purchase and sale of animals and 
choosing animals for dairy. Patriarchal 
type of society, illiteracy of women and 
low knowledge and skill also led to low 
participation in decision making.

Despite their considerable involvement and 
contribution, significant gender inequalities 
also exist in access to technologies, credit, 
information, inputs and services probably 
because of inequities in ownership of 
productive assets including land and 
livestock. The rapidly increasing demand 
for livestock products creates opportunities 
for empowerment of women. 

Women face greater constraints than men 
in accessing natural resources, extension 
services, marketing opportunities and 
financial services as well as in exercising 
their decision-making powers. These 
constraints often prevent women from 
reaching their full potential and therefore 

tHe DaIry Now

and linked rail tracks is main issue which 
cannot be left to private players. It has to 
be addressed by the concern government 
agencies. Online trading companies 
are focusing on capacity building and 
operational efficiency of warehouse in view 
of increasing competition.  

High land costs and strict bye laws of local 
civil authorities have also not allowed 
capital investment in warehousing as 
expected.  The government’s focus has 
been on encouraging farmers to use 
warehouses in order to access post-harvest 
credit.  But in absence of scientific storage 
there is significant wastage or deterioration 
of quality of agriculture produce. There 
is need to introduce third party audit, 
technology and network optimization and 
multimodal transportation, thus improving 
warehousing in the government sector.

Now, automation technologies have 
substantially improved data gathering, 
processing, analysis and transmission, with 
high level of accuracy and reliability.  Many 
new technologies are used in developed 
countries while in India adoption process 
is very slow. Though the entry of multiple 
global brands may help in raising the 
existing technology to global standards, 
expectations are also from the government 
to facilitate technology flow or integration 
of the sector with IT. 

New Horizons
Policy of allowing 100 per cent FDI in 
warehouses under the automatic route and 
tax exemptions for setting up free trade 
warehousing zones besides renewed focus 
on infrastructure development has made 

the sector attractive for global investors 
and developers. Institutional players now 
consider it a lucrative sector and expect an 
internal rate of return (IRR) of about 16-20 
per cent from a warehouse development 
project. The large, organised corporate 
entities have entered this market in the past 
decade, and this number is increasing. 
Developers have already started exploring, 
with backing from various funds, to develop 
logistic parks.

Financing of warehousing is being taken 
up by Banking Intuitions also as part of 
their important landing activities. Private 
equity players are also keen on tapping 
the opportunity and expect investments 
up to Rs 15,000 crore per annumn in 
the sector. Already some well-known 
private equity funds and developers like 
embassy Industrial Parks, Indo-Space, 
everstone Capital, Realterm Global, 
Mahindra logistics and Milestone Capitals 
etc. have made high-value investments 
into warehousing related development. 
According to real estate consultancy firm 
JLL India, in 2015 the sector received Rs 
1,438 crore’s investment only through two 
major deals.

Technology up-gradation is also having 
a breakthrough. Foreign investors have 
also been importing latest technology 
for warehousing taking the advantage 
of liberalized policy measures. In view of 
incentives of “Make in India Programme”, 
a number of foreign firms have recently 
indicated to establish their manufacturing 
base in India and create a hub for supply 
to Middle east and South Africa. Hence, 
warehousing is likely to be a sunrise sector 
for India. 

Dr B.sahoo, Dr Anil kumar, Dr A.K.Panda, Dr Lipi Das, Dr S.K.Srivastava  

Dairy farming in India is a female dominated enterprise. About 75 million 
women as against 15 million men engage in dairying in India. Dairy farming 
does not demand heavy labour and provides good opportunity for women 
to develop this activity as an enterprise and ensures steady cash returns 
throughout the year. 

Women face greater 
constraints than 
menin accessing 
natural resources, 
extension services, 

marketing 
opportunities and 

financial services as 
well as in exercising 

their decision-making 
powers.
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compromise the achievement of overall 
household food security and nutrition. 

Therefore, there is a need to correct 
gender bias in livestock sector, veterinary 
education, research and service delivery 
systems especially on various livestock 
interventions so as to enhance the 
effectiveness of women-oriented livestock 
development programme.

Dairy farming in 
cooperative mode 
The performance of the Indian dairy 
sector during the past three decades has 
been very impressive.  Milk production 
has increased by 20% from 137.7 
million tonnes to 165.4 million tonnes 
between 2014 and 2017. The per capita 
availability of milk has risen by 15.6% 
from 307 g/day to 355 g/day between 
2013-14 and 2016-17. Similarly, the 
income of dairy farmers has increased 
by 23.77% between 2011-14 and 
2014-17. The socioeconomic and 
demographic changes, rising income 
levels, urbanization and changing food 
habits and lifestyle, have also reinforced 
growth in demand for dairy products. 

Further, on the supply side, technological 
progress in the production and 

processing sectors, institutional factors, and 
infrastructure played an important role to 
the increased milk production in the country. 
National  Dairy Development  Board  placed  
a  major  emphasis  on women’s  education  
as  part  of  our  co-operative development 
programme,  an  activity  designed  to 
strengthen  the  role  of women  members  in  
the  control  and  governance  of  the  dairy 
co-operatives through ANAND pattern.  
Dairy cooperatives face several  challenges 
i.e irregular/ unreliable market, low milk 
prices, diseases, water shortage, poor  
performance of  the  cooperatives,  lack  of 
access to input services and lack of qualified 
staff. 

Challenges and strategies 
for dairy development
India has best indigenous milch breed of 
cattle and buffalo, but majority of them 
are maintained by small and marginal 
farmers.Low productivity and poor 
breeding efficiency, small herd size, lack 
of coordinated and organized efforts for 
breed improvement along with inadequate 
infrastructural facilities are major limitations. 
Selective breeding, grading up of local non 
descript cattle and buffaloes, cross breeding 
programme alongwith long term breeding 
strategies is required to sustain improved 
productivity of animals. 

Health care of animals
The health of dairy animals should be 
monitored through preventing the entry 
of diseases into the farm. Construction of 
boundaries/fencing, avoid direct contact 
of visitors with animals, taking bio security 
measures in place to minimise the risk of 
spread of disease, isolation of sick animals 
suffering contagious and zoonotic diseases 
should be emphasized for maintaining 
health of the herd. Dairy animals should 
be vaccinated with right dose at right 
time against various infectious diseases 
i.e F.M.D, H.S, B.Q, Anthrax, Brucellocis, 
Theileriosis, Rabies etc. 

Dairy development based 
on milk as functional 
dairy food
In order to produce quality milk and milk 
products, hygienic milk production and 
processing is the prime need. Milk as a 
functional food may improve bone, heart 
or gastro intestinal health and thus will be 
contributing in the reduction of life style 
associated diseases of consumers in India. 
The acceptance of indigenous cow milk as 
A2 milk is gaining popularity due to health 
reasons.

Feed and fodder resource 
management 
Rural women farmers usually feed 
homemade concentrate devoid of mineral 
mixture imbalanced with energy, protein, 
mineral and vitamins which adversely 
affect the health and productivity of 
the animals and hence the economic 
return. Preparation of balanced ration 
by incorporating locally available mixed 
food grains ensuring optimum proportion 
of macro and micronutrients certainly 
ameliorate the malnutrition problems of 
animals. The concentrate and roughage 
ratio is usually recommended at 40: 60 
for milch animals and 1kg concentrate for 
every 2.5 kg milk production along with 
1.5-2 kg of concentrate as maintenance 
ration should be followed for dairy animals. 
Besides concentrate mixture, provision of 
20-30 kg of good quality green fodder 
along with 2-3 kg of dry roughage (straw/
hay) is normally recommended for a cow 
yielding 5kg milk per day. 

Fodder production is a major component 
of the integrated farming system.  Legumes 
enriching the soil can be grown in mixtures 
with grasses in grasslands. Indigenous 
legumes such as clovers have proved 
successful apart from Lucerne and Berseem. 
The grass rangelands exhibited enormous 
gain in forage production through 
multi-tier silvipasture and hortipastoral 
techniques amalgamated with planting of 
multipurpose trees in wastelands followed 
by sowing/planting of grasses or legumes 
in inter-spaces of trees. 

In order to provide green forage, year-
round alternate land use (Agroforestry) 
systems need to be developed on private 
or community lands in the vicinity of 
villages. The community lands serve as 
potent source for grazing. Legume and 
fodder tree/ shrub species and access 
to fodder minikits programmes need to 
be prioritised for production of good 
biomass. Management of natural forest 
by the community could be improved 
substantially, ensuring ecological stability 
and reducing biotic pressure on existing 
resources. 

Green fodders of conventional source 
in excess during rainy season can be 
conserved as silage and hay making. 
Silage (PashuAchar) is the preserved green 
fodder in succulent form made from maize, 
sorghum, bajra and barely at flowering to 
milk stage  of cereal crops. Stemmed crops 
like berseem, lucerne, cowpea, soybean, 
oat and natural grasses at early flowering 
stage are suitable for hay making. effective 
preservation of green fodder will meet out 
the fodder deficiency in India to a certain 
level.Tree leaves like bhimal, oaks, biul,  
bamboo, khirk, tooni and kachnar which 
form the major fodder in hilly areas  can 
be fed to dairy animals with straw based 
diet (50: 50) increased animal productivity

Milk as a functional 
food may improve 

bone, heart or gastro 
intestinal health 
and thus will be 

contributing in the 
reduction of life style 
associated diseases 

of consumers in India. 
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Crop residues especially jowar, bajra, 
maize stovers, wheat and paddy straw are 
used as  staple diet for dairy animals in our 
country are highly fibrous in nature with 
low crude protein and high energy content. 
But, their lingo-cellulose complex is more 
resistant for rumen microbial enzymes 
and reduce the bioavailability of energy 
source to animals. various processing 
methods like physical (chaffing, chopping, 
soaking, grinding, pelleting etc.), chemical 
treatment (urea, sodium hydroxide, calcium 
hydroxide etc.) andbiological treatment 
(white rot, brown rot fungi) improve the 
nutritive value of crop residues. 

• Urea-molasses liquid feed 
It is an uniform mixture of 2.5% urea 
dissolved in 2.5 litre water,1% common salt 
in 94.6%sugarcane molasses which can be 
supplemented with an intact protein in the 
form of oil seed cake(250-300 g/head/d) 
and green fodder (2-3 kg/head/d)and can 
be usedas a life saving food during floods.

• Urea molasses mineral 
block (Pashu Chocolate)

It supplements the deficiencies of crop 
residues, straws and stovers being used as 
the staple feed of animals in India. Blocks 
are suitable during droughts and floods, 
and are cheaper than the conventional 
sourceof intact proteins (oil cakes) having 
a longshelf life on storageat a dry place.It 

contains urea, molasses, mineral mixture, 
binder, salt, cake and bran which provide 
nitrogen and energy requirement of the 
microbes in the rumen, improves protein 
synthesis, maintains the animal without any 
other supplement. Animal can consume up 
to 0.5to 0.6 kg of the brick in a day. 

• Compressed complete 
feed block 

It ensures the availability of all nutrients 
uniformly in balanced and adequate 
amount reducing wastage of feeds 
during handling at the time of feeding, 
transportation and storage, besides saving 
the labour and transportation expenditure. 
Suitable amount of complete feed mixture 
consisting ofwheat straw, molasses, crushed 
maize,deoiled groundnut meal, mineral 
mixture, salt and vitablendare mixed in 
a machine and compressed at 250 kg/
cm2pressure to form block. The common 
formulation of standard compact feed 
block is wheat straw / cellulosic waste/ tree 
leaves – 55-60 %, concentrate mixture - 
30-35 %, molasses - 10%, mineral mixture 
- 1% and salt - 0.5%.

• By-pass fat and by-pass 
protein

The supplementation of by-pass fat (Calcium 
soap of fatty acid) usually prepared from 
palm oil is fed to high yielding crossbred 
cows and buffaloes (more than 15-20 lt. 

milk/day) at therate of 2.5% of dry matter 
(maximum 6-7%) improved reproductive 
and productive performance, to ensure 
that the protein is adequately protected 
against ruminal degradation, highly 
degradable feeds were converted into 
by-pass proteins through formaldehyde 
treatment (1.5%ofCP). It was also ensured 
that there is no over protection of protein 
and the treatment has no adverse effect. 
These technologies have improved feed 
conversion efficiency of nutrients and have 
been adopted by feed manufacturers.

Feminization of dairy 
sector 
It is hightime for the feminization of dairy. 
The solution lays in the formation of village 
level women self help groups. Concerted 
efforts of these SHGs, FPOs, Government 
and NGOs  are required to fight against the 
constraints in each aspect of dairy farming 
practices. Government and milk federation 
must take corrective action for formation 
of village level cooperative societies, so 
that farmers get proper market for their 
milk with reasonable cost. In addition to 
this dairy  development department must 
conduct skill-oriented long term training 
programs for production of value  added 
milk products, so that they get more prices, 
from  milk. 

Local banks should encourage the rural 
women for dairy business by easily 
availability of loans with reasonable 
interest or providing subsidies to dairy 
farmers.  Government as well as NGOs 
must take initiative for proper functioning of 

artificial insemination centres, conducting 
vaccination/ deworming /health care 
programme. If all suggestive measures 
taken up by government then only the study 
area will get momentum in feminization of  
dairy sector.

Training in technologies relevant to 
livestock management enhances 
knowledge and skills in animal rearing 
practices, disease management and feed 
management, which eventually improve 
income to the household. Further, training 
if conducted frequently would increase 
the level of knowledge, which in turn 
reflects into better dairy farming and 
management and ultimately increases 
production performance of dairy animals 
and empowerment of farm women.

Conclusion
Dairying in India is a female dominated 
enterprise. Selection of breed, 
compounding balanced feed using locally 
available ingredients, feeding during 
pregnancy, health care and banking and 
insurance were the most preferred area 
in dairy farming. Dairying is the most 
effective pathway to lift rural women out 
of poverty and enable them to compete 
with commercial producers provided the 
organisations planning and implementing 
livestock development programmes are 
sensitive towards the needs, resources, 
production systems and perceptions 
of the families and extension service 
is strengthened and targeted to the 
underprivileged families particularly the 
women. 

In addition to this 
dairy  development 
department must 

conduct skill-
oriented long term 

training programs for 
production of value  

added milk products, 
so that they get more 

prices, from  milk.
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tHe FIsHery Now

AQUA AQUARIA 2019
Flawless market 
plan and regulatory 
framework vital for tilapia 
aquaculture
News: India could be in line to become the 
next big player in tilapia fish as a major 
product of its aquaculture ecosystem 
but the country needs an aggressive, but 
sustainable and ecofriendly market plan 
and regulatory framework for its sustainable 
growth, experts told an international 
conference on aquaculture here. 

Bringing in safe and affordable tilapia 
to the Indian plate will also contribute to 
nourishing many more consumers and the 
overall transformation and resilience of 
Indian food systems, they said, adding that 
the country feasibly targeted production of 
one million tons in next ten years.  

“Water, labour, land and feed for tilapia 
are available in plenty in India, and some 
government regulations are also in place. 
But the country has to improve harvesting, 
marketing and production system, 
taking into account the environmental 
aspects,” observed Dr. Kevin Fitzsimmons, 
Professor, Department of Soil Water and 
environmental Science, The University of 
Arizona, USA.

He was speaking at a session on “Production 
of tilapia as a sustainable and diversified 
crop to India’s aquaculture community” 
on the sidelines of Aqua Aquaria India 

(AAI) 2019, a showpiece event of Asia’s 
aquaculture sector, at Hitex exhibition 
Centre here on Friday. 

The three-day event is an initiative of 
Marine Products export Development 
Authority (MPeDA) under the Commerce 
Ministry. 

“First, we have to determine a market plan 
that includes selling of live fish to local 
markets, established seafood wholesalers 
and general Indian domestic and 
international markets. After marketing, the 
second most important decision is about 
proper selection of fish for production to 
meet individual requirements. There are 
several species, hybrid strains, and breeding 
programmes available for tilapia,” he said. 

All kinds of byproducts like caps, belt and 
wallets can be made from tilapia leather.  
The global tilapia aquaculture production 
is expected to touch 9 million metric tons by 
2029 from the current estimated 7 million 
metric tons. The global aquaculture tilapia 
sales stand at 13 billion USD in 2019 and 
it will reach 25 billion USD in 2029, Dr 
Fitzsimmons said. 

Describing Tilapia as the ‘future fish’, Dr C 
v Mohan, a Principal Scientist at WorldFish 
in Penang (Malaysia), said, “India could 
be in line to become the next big player in 
tilapia if growth in countries like Bangladesh 
and egypt in the past decade is taken into 
account.  

The global tilapia 
aquaculture 
production is 

expected to touch 9 
million metric tons 
by 2029 from the 

current estimated 7 
million metric tons. 

Farming of Tilapia has opened up recently 
in India with Rajiv Gandhi Centre for 
Aquaculture (RGCA) conducting the 
breeding programmes for GIFT (Genetically 
Improved Farmed Tilapia) mono-sex seed 
to farmers and private hatcheries. 

Initial farm performance and consumer 
acceptance results from states like Kerala, 
West Bengal and Odisha are driving 
demand for mono-sex seed. 

“Tilapia provides an acceptable opportunity 
for India to rapidly accelerate affordable fish 
for consumers while creating opportunities 
for SMes and employment across the value 
chain. Within 10 years, it can feasibly target 
production of one million tons,” he said.  

This can be done through investments 
in developing and sustaining GIFT core 
genetics, accelerating dissemination of 
GIFT through establishment of bio-secure 
satellite hatcheries, and a network of 
certified multiplication centres. Also of 
paramount importance are integrated 
R&D investments with private sector in 
sustainable seeds, health solutions, digitally 
enabled finance, quality assurance and 
traceability, he noted.

“Tilapia has the potential to address the 
country’s nutritional problem,” he said.   
India is the world’s second largest fish-
producing country, but low consumption of 
healthy and nutritious fishes is a key factor 
in the country’s high rates of malnutrition. 
Tilapia consumption is still less than one 
fish per capita per year, and provide lots of 
opportunities to replace one carp or one 
chicken dish per year with Tilapia.

The top three producers of Tilapia globally 
are China, Indonesia and egypt. The 

other leading producers are Bangladesh, 
vietnam and the Philippines. GIFT and 
GIFT-derived improved strains contribute 
to nearly 50 per cent of present global 
tilapia production. 

Dr Mohan said until recently, no major 
disease outbreaks were reported among 
farmed tilapia. With farming intensification, 
new tilapia pathogens are emerging that 
risk serious production losses. The recent 
emergence of TiLv in particular has 
stimulated more global attention on tilapia 
health and bio-security, he pointed out. 

Provide fresh impetus 
to seafood industry to 
make it sustainable: Vice 
President Venkaiah Naidu  
News: India’s resurgent seafood industry 
needs renewed impetus to make its 
stupendous growth sustainable, gain 
competitive edge in international markets, 
provide nutritional security and generate 
employment, especially in rural areas, 
vice-President Shri M venkaiah Naidu said 
here last month. 

Inaugurating the fifth edition of three-
day Aqua Aquaria India (AAI), a biennial 
showpiece event in Asia’s marine products 
sector organized by the Marine Products 
export Development Authority (MPeDA), 
Naidu said the country’s aquaculture 
sector has registered huge growth, but 
there is enough potential for its expansion 
through diversification, value addition and 
penetration in the country’s hinterland and 
non-coastal states.

“Most of the Asian countries are focusing 
on advanced technology for increasing 
fish production and productivity. In China 
and Israel, production of marine products 
is 10 to 15 metric tonnes per hectare. 
India also needs to substantially increase 
its production for exports and domestic 
requirements,” he added.  
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The focal theme of the event, being held 
at HITeX exhibition center, is ‘Taking Blue 
Revolution to India’s Hinterland’.

Describing aquaculture as the “best 
alternative for reinforcing the fish sector”, 
the vice-President said there is immense 
scope for both horizontal and vertical 
expansion and importance has to be given 
to environment-friendly aquaculture in 
rural areas. Besides, branding and export-
oriented aquaculture practices have to be 
adopted. 

“Sustainability and productivity have to be 
the twin mantra for India’s aquaculture 
sector,” he said, adding that the country 
holds immense potential in developing 
inland aquaculture that can significantly 
boost exports. 

Noting that the Central government has set 
a target to double the income of farmers by 
2022, he made a strong plea to increase 
investments in the fields of aquaculture, 
especially in shrimp farming.  “India is 
the fourth largest exporter of fish and the 
fisheries sector gives employment to more 
than 40.5 million people. Of the five per 
cent GDP contributed by the agriculture 
sector, one per cent came from the fisheries. 
But it has to be increased substantially.” 

On the occasion, Shri Naidu launched the 
indigenous “Pearl” brand Artemia, the most 
important live feed produced and marketed 
by Rajiv Gandhi Centre for Aquaculture 
(RGCA), a society under MPeDA, under 
the ‘Make in India’ programme. Artemia or 
brine shrimp is widely used in shrimp and 
fish hatcheries, and is presently imported 
mostly from USA and China involving an 
outgo of foreign exchange worth Rs. 250 

crore.

Addressing the gathering, Telangana 
Minister for Animal Husbandry and 
Fisheries, Talasani Srinivas yadav said after 
the formation of the state, Chief Minister, 
K. Chandrashekar Rao, has given priority 
to this sector by allocating sops to the 
farmers in the form of 100 per cent grant 
and 80 per cent subsidy for Integrated 
Fisheries Development Programme. 
Besides fishermen are being insured for Rs 
six lakh each under the PM Suraksha Bima 
yojana. 

“The state government has simplified 
the registration process for farmers for 
the expansion of aquaculture and put 
emphasis on measures like quality control, 
Research and Development,’’ he informed.

Andhra Pradesh Animal Husbandry and 
Fisheries Minister Shri Mopidevi venkata 
Ramana also spoke on the occasion. He 
expressed the importance of live feeds using 
at shrimp hatcheries and suggested MPeDA 
should take a lead role in development of 
disease free polychaete worm. 

earlier in his welcome address, MPeDA 
Chairman, K S Srinivas said AAI 2019 
provides a unique opportunity to experience 
the latest technological interventions in 
aquaculture and aquarium sector. 

“The Agriculture export Policy of the Union 
Government aims to double the agriculture 
exports of the country to 60 billion dollars 
by 2022. In this context, the marine 
products have been performing well on the 
export front in recent times. During 2018-
19, India exported 14,37,445 MT seafood 
worth 6.8 billion US dollars. US is the 
major market followed by eU, South east 
Asia, China and Japan,” he added. 

The coastal shrimp aquaculture production 
has risen from 76,000 metric tons a decade 
ago to 6,83,472 to metric tonnes during 
2018-19, which is a phenomenal growth 
story after the introduction of exotic white 
leg shrimp (L. vannamei) in the country, 
he said, adding the targeted production 
of shrimp from aquaculture is 11,00,000 
metric tonnes by 2021-22.

Live feed for shrimp 
and ornamental fishes 
developed by RGCA

News: In a major breakthrough, Rajiv 
Gandhi Centre for Aquaculture (RGCA), 
the research wing of the Marine Products 
export Development Agency (MPeDA), has 
indigenously standardized the biosecure 
production of top quality live feed, which 
can phenomenally stimulate India’s 
shrimp and fish seed production sector 
and drastically reduce its dependence on 
imports from USA and China.

Artemia, the most important live feed 
in shrimp and fish hatcheries, has been 
brought out by RGCA under the brand 
name ‘Pearl’. The live feed, developed 
under the ‘Make in India’ programme, was 
formally launched by vice President Shri 
M. venkaiah Naidu at the fifth edition of 
MPeDA’s Aqua Aquaria India (AAI) here on 
Friday. 

“India currently imports around 300 tons 
of Artemia in dried cyst form worth Rs. 
300 crore annually, mainly from USA and 
China. It is an important consumable in 
shrimp and fish hatcheries for the larvae 
of farmed aquatic organisms,” MPeDA 
Chairman Mr. K S Srinivas said.

“Artemia appears only in waters of high 
salinity. There is a huge potential for Artemia 
live feed in the country and its operations 
can be expanded on a large scale in states 
like Maharashtra and Gujarat,” he added.

India is looking to double its seafood 
exports from the present 7 billion dollars 
to 15 billion dollars by 2024 through 
introduction of new varieties, and 
expansion of aquaculture cultivation to 
new areas. “Our indigenous Pearl brand 
of Artemia is a big step in realizing this 
ambitious target,” Mr. Srinivas said

Describing the breakthrough as one of 
the most successful stories in the country’s 
aquaculture sector, Dr. S. Kandan, Project 
Director, MPeDA-RGCA, said, “The 
University of Kent in Belgium, an authority 

to test Artemia, has certified our product as 
the best of its kind in the world. “

The price of imported brands of Artemia 
costs around Rs 5,300 for 450 grams in 
India, whereas the ‘Pearl’ brand Artemia 
developed indigenously is priced much 
lower at Rs 3,500 for 450 gms. The cost 
can be brought down further once the 
production increases, he added.  

At present, Artemia is being produced in 
the facilities of MPeDA-RGCA at Tuticorin 
and Ramanathapuram in Tamil Nadu, with 
a total capacity of  500 kg per year. 

Dr. Kandan said the production of Artemia 
can turn around to be an additional income 
generation and employment source for 
those, especially women entrepreneurs 
and Self Help Groups (SHGs), engaged 
in salt pans. “All this makes it an excellent 
commercially viable venture both for salt 
producers as well as new entrepreneurs. 
It has the potential to create employment 
opportunities and can also prevent outgo 
of precious foreign exchange,” he pointed 
out.

At present, MPeDA-RGCA produces 
Artemia in 18 hectares. However, the 
country has a potential area of 12,000 
hectares that could be utilized for the 
production of Artemia. Towards this, 
assistance from various state governments 
and more entrepreneurship is needed, he 
said. 

The Artemia project of MPeDA-RGCA 
located at Tharuvaikulam in Tuticorin 
is also producing and supplying WSSv 
(White spot syndrome virus)-free Artemia 
biomass to hatcheries of white leg shrimp 
(Litopenaeus vannamei), ornamental fish 
and marine finfish. 

Farmers share success 
stories and challenges 
with experts
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News: Moving from their aqua farms to 
a swanky exhibition center, farmers from 
different parts of the country had a field 
day as they animatedly talked about their 
success stories in aquaculture farming at 
the 5th edition of three-day Aqua Aquaria 
India 2019 (AAI), which concluded here 
today. 

The farmers, who came from both coastal 
and inland areas, got an opportunity to 
interact with officials and domain experts 
at the event which held a special session 
on “Farmers’ success stories.”

The session was led by Rama Shankar 
Naik, IAS, Commissioner of Fisheries, 
Government of Andhra Pradesh.  

Dr Manoj Sharma, a Surat-based shrimp 
farmer and Managing Director of Mayank 
Aquaculture Pvt. Ltd., said farmers are the 
main drivers of aquaculture sector and can 
‘make or break’ the industry.

Dr Sharma, who has developed a technical 
team to train shrimp farmers in cage 
farming as their livelihood, suggested 
rather radical way of cultivating white leg 
shrimps in a way black tiger shrimps are 
farmed.  

“The reckless dumping of seeds in ponds 
is leading to pathogens and bacterial 
infections adversely affecting the shrimp 
production and consequently the income 
of farmers.

Dr Jeo Christie eapen, Project in Charge, 
RGCA, Thiruvananthapuram, said the main 
challenges confronting aquaculture sector 
are biosecurity breaches, infected seeds, 
lack of better management practices and 
unscientific pond bottom management.  

“There have been instances of quality 
compromises too. Also the feed cost is 
going up and we may be facing a situation 
where there might not be enough raw 
material for making seeds. Further, the 
production cost is shooting up and profit 
coming down for farmers.”

As remedial measures, Dr eapen suggested 
farming technology with minimal energy 
input, assured biosecurity to guarantee 
a viable crop, and reduction in feed cost 
especially pellet feed.

He said RGCA has standardized a new 
technology called ‘HAAT’ (Heterotrophic 
Auto-recycling Aquaculture Technology) 
as per the Indian conditions which enables 
recycling water through algae treatment. 

earlier, Dr Anoop Mandal, of MPeDA-
RGCA, stressed the need for diversified 
aquaculture. “We can’t put everything in 
one basket. If we are heavily depending on 
a single species like vannamei, which is the 
mainstay of our aquaculture exports, any 
disease outbreak will be disastrous “.

On the occasion, representatives of the 
Fisheries Departments of Andhra Pradesh, 
Telangana and Odisha made presentations 
about the growth stories. 

Naik, in his presentation, said Andhra 
Pradesh is leading in aquaculture exports 
and activities. “The state has 974 km 
coastal line, and out of the 13 districts, 
nine of them are coastal districts. vannamei 
shrimps were first cultured by farmers in 
the state, where there are 378 vannamei 
hatcheries.”

Dr S. Murali Krishna, Deputy Director, 
Fisheries, Telangana, said the state 
holds the first position in the country in 
farmerscooperatives.  

Pratap Ranjan Rout, Joint Director of 
Fisheries (Coastal), Odisha, said Odisha 
has32 processing plants out of which 12 of 
them are approved by eU, and the state is 
having a Fisheries Policy of its own, which 
is first in the country. 

“I’m proud to state that not a single 
consignment from Odisha has been 
rejected on the grounds of antibiotic 
residual,” he added.

Snapshots of Efficient value chain in 
fisheries and aquaculture 

 28 September 2019, Bhubaneswar, Odisha
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