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Big reform for fisheries sector

Does the fisheries sector need a big reform? 
In a word, yes.

Fisheries sector in India grows at a rate 
of six per cent per annum.India is one of 
the leading fish producing nations in the 
world. Its contribution to agricultural GDP 
is significant. It has huge potential for 
expansion and employment generation. 

If we have to maintain the 6 % growth rate, 
we have to have a steady increase of our 
production from aquaculture. Today we 
are producing about 6.5 million tonnes 
fish from fresh water aquaculture. We have 
about 2.4 million ha of water area in the 
form of ponds and tanks for freshwater 
aquaculture. Today about 30-35 per cent 
of the available pond areas are either under 
some sort of extensive farming or not even 
put to economic use. Our effort has to be 
bringing these unutilized areas to some sort 
of scientific or intensive farming. We have to 
have different and innovative approaches in 
this regard.

Diversification is one of the important 
aspects. We need to bring more species 
of promise into the aquaculture systems. 
Health management is another important 
area. Over these years aquaculture has 
witnessed huge economic loss because of 
several types of diseases.  We need to be 
prepared to counter any new disease that 
may pose threat in future. We also need 
to see that farmers are made aware about 
various challenges and upgrade their skills. 

pravash@smartagripost.com
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However, rampant use of aqua-chemicals 
needs to be checked. 

If you see the total capture fisheries trend 
across globe in last 20 years, you will 
find there is no increase. It has remained 
stagnant. We also face serious challenges 
of climate change and water pollution in 
coastal areas. Our coastal waters almost 
have been exploited to its potential. We 
need deep sea vessels which require more 
investment. 

Like other sub-sectors of agriculture, the 
socio-economic conditions of large scale 
fishermen are not good. They are facing the 
challengesof sustainability. There is hardly 
any market linkage for the fishermen or 
primary producers.

There is virtually no insurance coverage 
for this poor fishermen. A recent study 
reveals insurance facility in fisheries sector, 
as compared to other agriculture sub-
sectors, is underutilized in the country. The 
government should look into this issue. 

With formation of new Department of 
Fisheries, the sector is expected to get proper 
attention.Though the central government 
has initiated policy reforms, efforts should 
be made to encourage private investments 
in fisheries as well as aquaculture.

Keeping the above factors in mind, it is 
required to have a major policy overhaul 
in the fisheries and aquaculture sector. The 
Centre in consultation with other states needs 
to initiate big reform measures for a long 
term and sustainable growth of the sector.
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cover story

Improving soil health
Farmers need to maintain the health of soils by desisting 
from indiscriminate and irrational use of chemical 
fertilizers and pesticides. It will not only help ensuring 
safe and nutritious foods but also support in achieving 
sustainable farming. 

Saral Kumar Das

Introduction
Soil and nutrient loss are among the 
major impediments to a stable and 
sustained agricultural development. 
Admittedly modern agricultural practices 
with excessive thrust on use of chemical 
fertilizers helped in increasing agricultural 
production manifold in the country. 

However, indiscriminate and irrational use 
of chemical fertilizers such as nitrogen, 
phosphorus and potassium (NPK) has 
caused excessive damage to the soil, 
soil erosion, soilsalinization, depletion of 
groundwater and loss of balance of natural 
habitat. 

Some of these agricultural practices have 
resulted in causing irreversible damage to 
the soil health. There is an urgent need to 
make people aware about taking good 
care of the soil. Maintaining healthy soil 
implies managing the land sustainably. 

Soil Health
Soil health is also referred to as the quality 
of the soil. It is defined as the continued 

capacity of soil to function as a vital living 
ecosystem that sustains plants, animals and 
human beings. Therefore, management of 
soil is of paramount importance so that it is 
kept productive for the future generations 
as well.  

Thus, the need for keeping it healthy 
assumes importance. However, there is no 
one way to measure the health of a soil.A 
number of indictors have been identified 
relating to the physical, chemical and 
biological properties in soil which provide 
an idea about the health of soils. Physical 
indicators like good aggregate stability, 
available water capacity, bulk density and 
good infiltration focus primarily on how 
water moves through soil, which can be felt 
by observing. Chemical indicators focus 
on the availability of nutrients for crops 
in the soil. Macronutrients like nitrogen, 
phosphorus and potassium, micronutrients 
like calcium, magnesium, sulfur, zinc, iron 
etc. electric conductivity, pH, of the soil, 
which form chemical indicators, are all 
measurable and the result gives an idea 
of soil’s health. Biological indicators which 

include organic matter, soil enzymes, soil respiration, 
earthworms, can be measured. However, biological 
indicators are by far the least understood.

Most of the nutrients in the soil are not directly 
available to the plants. To be used by plants, nutrients 
in organic matter must be converted into inorganic 
forms through decomposition and mineralization 
through soil organisms. 

It is estimated that one teaspoon of soil contains 
10 crore to 100 crore individual bacteria consisting 
of thousands of species of microbes. Microbes, 
specifically the fungi, can increase soil aggregation 
and water holding capacity of the soil. It is important 
for farmers to enhance microbes in their soils. This 
is possible by adopting better soil management 
practices such as reducing soil disturbances, adding 
biological diversity, keeping as much living roots as 
possible in soil and keeping the soils covered to the 
greatest possible extent.

Further, keeping the soil covered helps in conserving 
moisture, reducing temperature, intercepting 
raindrops, suppressing weed growth. All these soil 
management practices help in building a congenial 
environment for the growth of microbes in the soil 
and there is an urgent need to popularize these soil 
management practices.

Of course, there are other direct ways to manipulate 
the soil by adding microbes through use of products 
known as bio-pesticides and bio-stimulants. While 
bio-pesticides are used to get rid of microbes that 
are not desired in the soil, bio-stimulants aim to 
enhance plant growth by adding some microbes into 
the soil that affect plant nutrient acquisition. 

Of late these microbial products have become big 
business. Farmers, in their anxiety to get better plant 
growth and yield, are tempted to make indiscriminate and 
irrational use of these products. However, these products 
may not be highly effective all the time. Therefore, before 
resorting to the use of a microbial product, a farmer has 
to get answers to these queries: (1) Whether the crop 
needs the microbial product?, (2) Whether the organism 
intended to be introduced through the microbial, is 
already present in the soil?, (3) Whether any organism 
present in the soil is already doing the same job?, (4) 
Whether the organism present in the microbial product 
can survive in the soil?, (5) Whether it can compete with 
the microbes already present in the soil? Since there is 
no technology available commercially as yet, it is difficult 
for the farmers to get answers to the above queries. 
Hence, farmers have to be very selective in the use of 
these microbial products. 

Soil Health Card
Soil Health Card (SHC) Scheme was launched by the 
Government of India in 2015, with an objective of 
providing every farmer a soil nutrient status of his 
land and advising him on the dosage of fertilizers and 
essential soil amendments for ensuring good soil health. 
It is basically a printed report given to a farmer for all 
his land holdings indicating the nutrient status of macro 
nutrients like Nitrogen, Phosphorus and Potassium 
(NPK), secondary nutrient like Sulfur, micronutrients like 
Zinc, Iron, Copper, Manganese and pH, EC, OC. Based 

It is estimated 
that one teaspoon 

of soil contains 
10 crore to 100 
crore individual 

bacteria consisting 
of thousands 
of species of 

microbes.

Functions of Soil
 y It regulates water flow. It helps in controlling 

flow of rain and irrigation water. Water and 
dissolved solutes flow over the land or into 
and through the soil.

 y It is vital for sustaining animal and plant life. 
It is estimated that 95 percent of food is 
produced on soils.

 y It helps in filtering and buffering potential 
pollutants. Apart from filtering and buffering 
the minerals and microbes present in the 
soil are responsible for immobilizing and 
detoxifying organic and inorganic materials.

 y Various nutrients are stored, transformed 
and recycled in the soil,

 y It provides physical stability and support to 
plant roots, man-made structures such as 
buildings, roads, bridges, dams etc.
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on all this SHC recommends fertilizer 
application and the soil changes required 
for the land.

FAO on Soil Pollution
FAO is very much concerned about the 
issues pertaining to soil pollution and has 
been playing a proactive role in building 
awareness and taking measures to reduce 
pollution in soils. As per FAO, soil pollution 
causes serious threats to global food safety 
and food security.

It is not that farmer alone is responsible 
for the pollution of the soil. Hundreds 
of chemicals which are commercially 
produced, plastic and electronic waste, 
non-treated waste water find their way into 
soil to pollute the soil and the pollutants 
present therein enter the food chain 
resulting in serious consequences for the 

health and well being of people. Human 
activities are the main source of soil 
pollution. 

According to Maria Helena Semedo, 
Deputy Director-General, FAO, “About 
33 percent of all soils are degraded and 
soils continue to deteriorate at an alarming 
rate. Soils act as a filter for contaminants. 
But when its buffering capacity is exceeded, 
contaminants can enter the environment 
and the food chain. This undermines food 
security by making crops riskyand unsafe 
for consumption.” Therefore, urgent action 
is required to address the issue of soil 
pollution and here comes the necessity for 
sustainable soil management practices. 
Of course this requires greater political 
support and investment as well. In order 
to reduce soil contamination at the state, 
industrial and consumer level and make 
soils pollution free,FAO has come out with 
a number of recommendations.

1. Growing cities are producing mounds 
of garbage which are used as landfill. 
Pollutants from the garbage enter into 
soil and contaminate it. Efforts may 
be mad to recycle the garbage since 
around 80 percent of the garbage 
could be easily recycled. 

2. Electronic waste is a new emerging 
threat to soil. Electronic waste is 
considered to be the fastest growing 
pollution problem affecting soils since 
about fifty million tons of electronic 
waste are generated every year. FAO 
encourages people to donate or recycle 
old devices rather than throwing them 
away. 

3. Indiscriminate use of agrochemicals 
is a major reason for soil pollution 

and degraded agro-ecosystems. It 
is observed that top agro soils in 
huge tract of land contain residues 
of pesticides. There is an urgent need 
to regulate the use of agrochemicals. 
FAO has urged upon the governments 
to promote responsible and sustainable 
management of agrochemicals. 

4. One third of the plastic produced 
globally find their way into soils,with 
plastic particles  entering into food 
chain and environment. FAO has urged 
upon the governments to introduce 
stronger environment policies and 
regulations to prevent the use of 
excessive  packaging and chemicals 
by industry. Every person can also 
contribute to solving the problem by 
carrying a reusable bottle, grocery bag 
and buying products with reduced or 
recycled packaging. It maybe pertinent 
to mention here that Indian cities 
produce 15000 tonnes of plastic every 
day, 6000 tonnes of which are dumped 
in landfills polluting soils. Twenty five of 
the Indian States and Union Territories 
have some form of ban on polythene 
carry bags, but there is hardly any 
visible impact of the laws at the ground 
level due to poor implementation.

Soil Loss and its Economic Impact
There can be serious economic impact 
of soil erosion and soil nutrition loss. In 
order to have a better understanding of 
the economic damages incurred by soil 
loss UNDP-UNEP Poverty-Environment 
initiative conducted a Pilot study in Malawi. 

Meanwhile, the report of the study has 
been published and its findings are quite 
alarming. According to the report a 10 
percent increase in soil loss would produce 
monetary losses of about 0.26 percent of 
the GDP of Malawi and 0.42 percent of 
the total agricultural production value. 

Similarly a 25 percent increase in soil loss 
would result in a reduction in GDP by 0.64 
percent and total agricultural production 
value by 1 percent, which means higher 
the soil loss, larger is the adverse economic 
impact. Since soil loss has a high economic 
cost by way of reduced crop yield, nations 
must put top priority on preventing soil 
pollution so that the soils remain healthy. 

There is hardly any discussion or debate 
on issues related to soil pollution in 
India. Hence, there is a need to educate 
people on soil pollution and its ill 
effects. Of course,the farmers need to 
maintain the health of soils by desisting 
from indiscriminate and irrational use of 
chemical fertilizers and pesticides so that 
soils remain productive. Simultaneously, 
the government, industries and people 
must take all effective measures to reduce 
soil pollution. Ultimately, maintenance 
of healthy soils helps in ensuring safe 
and nutritious foods which in turn paves 
the way for achieving the ‘Sustainable 
Development Goals’ and ‘Zero Hunger’.

(The author is a former Banker and a 
columnist. He writes for various newspapers 
and periodicals. He is associated with Smart 
Agripost as Consultant, Research Content.  
Views expressed are his personal.)

Farmers can derive a number of benefits from Soil Health 
Cards:

 y Farmers can decide as to which types of crops to be 
cultivated for getting more income.

 y Appointed authorities will monitor the soil at a regular 
interval of 3 years and the farmer will be provided with 
a report.

 y Farmers will get the support of professionals engaged 
by the government for adopting remedial measures.

 y Farmers can plan for their land and also make future 
crop planning.

 y Soil Health Card gives clear idea about specific nutrient 
deficiency of the soil. Accordingly, the farmer can be 
advised on the right crop to grow. 

There is hardly 
any discussion 
or debate on 
issues related 
to soil pollution 

in India.
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NFL’s growth strategy

Q. It has been four decades since NFL 
was established, how do you describe the 
journey so far?

Ans: NFL’s roots were planted to make 
the country self-sufficient in fertilizers and 
today the company has become second 
largest fertilizer manufacturer in the 

country. Our journey started with two urea 
manufacturing plants at Panipat &Bhatinda 
in 1974. Presently, the company operates 
five natural gas based Urea Plants, located 
at Nangal, Bhatinda  in Punjab, Panipat 
in Haryana and two state-of-the-art plants 
at Vijaipur in M.P with a urea production 
capacity of 35.68 Lakh MT. 

established in 1974, with the vision of making India self-
sufficient in fertilizers, National Fertilizers Limited (NFL) is 
today India’s leading fertilizer manufacturer and marketer 
boasting a turnover of more than rs. 12,000 crore. the 
company which has turned around itself in last four years 
is aiming to reach a turnover of rs. 15,000/- crore by next 
year to achieve the vision 2020-21.In an interview to sMArt 
AGrIPost, the company’s chairman & Managing Director, 
Manoj Mishra talks about the recent results, business 
growth, product expansion, and the road ahead, among 
other things. 

INTERVIEW

In 2015, we 
formulated 

company’s Vision 
2020-21 and 

targeted a turnover 
of Rs. 15,000 crore 
and Profit of Rs. 500 
crore, among other 

things,  
by FY 2020-21.

Till few years ago, NFL’s identity was that 
of a producer and marketer of a single 
product, urea.  But now, its product line 
comprises all types of fertilizers and other 
agri-inputs viz. Urea,DAP, MoP, NPK, 
APS, Bentonite Sulphur, Compost, Bio-
Fertilizers, Seeds, Agro Chemicals etc. The 
company has steadily transformed from a 
Single Product to Multi Product Company 
which offers all agri services & products to 
farmers under one roof.

It is a matter of pride for the company that 
it has been giving vital contribution to the 
Indian agriculture since more than four 
decades. 

Q.NFL has reported best-ever results for 
fourth year in row. How do you wish to 
consolidate your achievements?

Ans:In 2015, we formulated company’s 
Vision 2020-21 and targeted a turnover 

of Rs. 15,000 crore and Profit of Rs. 500 
crore, among other things, by FY 2020-21. 

Since then, we have been striving to 
improve company’s performance on all 
fronts with meticulous planning. With 
many new initiatives, we have earned our 
highest-ever profit (PBT) in company’s 
history i.e. Rs. 463 crore. The tenfold rise 
in PBT in four years has been powered by 
highest-ever urea production of 38.59 lakh 
MT and biggest-ever total fertilizer sale of 
48.95 Lakh MT. 

With this, the total income of the company 
soared to a new level of Rs. 12,245 crore 
from Rs. 8,954 crore in 2017-18. The 
profit after tax (PAT) of the company also 
rose to Rs.298 crore during the period, up 
by 40% from Rs.213 crore in previous year. 

We had a PBT of Rs.44 core in 2014-15 
with a turnover of Rs.8519 crore. Today 

The tenfold rise in 
PBT in four years 
has been powered 

by highest-ever 
urea production 

of 38.59 lakh MT 
and biggest-ever 
total fertilizer sale 
of 48.95 Lakh MT.    
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at PBT of Rs.463 crore and turnover of 
Rs.12,245 crore, we are well within the 
range of achieving the target of Vision 
2020-21.  

Q. What were the strategic steps you have 
taken for turnaround of the Company? 

Ans: We have taken some robust strategic 
initiatives in last four years such as 
sustained & energy- efficient operations of 
plants,expansion of product line, import of 
fertilizers on larger scale, commencement 
of Seeds Multiplication Program, trading of 
agrochemicals and commissioning of our 
own Bentonite Sulphur Plant at Panipat. 

We plan to further consolidate our strengths 
and take leverage of ourstrong marketing 
network to reach the targets enshrined in 
our Vision 2020-21. 

Q. What are the achievements on sales 
front and how do you plan to leverage 
your market network?

Ans: Our efforts to expand company’s 
product line with trading of DAP, MoP, NPKS 
and other fertilizers have resulted in highest-
ever fertilizer sale of 48.95 Lakh MT, a 
jump of more than 14% over the previous 
year. Out of this, the company recorded a 
sale of 42.68 lakh MT of its core product, 
Urea. A significant booster to this year’s 
fertilizer sale was the biggest-ever share of 
complex fertilizers where a jump of 52% 

was reported at 5.98 Lakh MT compared 
to 3.93 Lakh MT in 2017-18. This non-
urea segment has significantly helped the 
company in increasing the profitability as 
the income from this segment increased to 
20% in 2018-19 from just 1% in 2014-15.

A large marketing network comprising 
more than 2500 dealers in 16 states and 
two UTs provides us with vast opportunities 
to market fertilizers, seeds and agro-
chemicals. 

This year, NFL alone has marketed more 
fertilizer than the combined sales of all 
other fertilizer PSUs. 

Q. How far has the Ramagundam project 
progressed?

Ans: The Ramagundam JV project is 
progressing satisfactorily and is likely to 
start commercial production by the end of 
this year. The erection job is reaching the 
completion stage. The project is likely to get 
gas connectivity by June 2019 after which 
pre-commissioning activities will start. The 
plant will have a capacity to produce 12.72 
lakh MT Urea per annum. Since NFL will 
be marketing Ramagundam Urea under 
its own brand name Kisan, the company 
has strengthened its marketing network in 
southern states. The company has now a 
fully operational zonal marketing office in 
Hyderabad to cater to southern market. 

Q. What will be NFL’s final push to 
achieve the target of Vision 2020-21?

Ans: The Company is steadily following 
the growth trajectory envisaged in Vision 
2020-21 where we are looking forward to 
reach a sale level of 70 lakh MT by 2019-
20. We will be putting in our best efforts to 
reach the final targets of our Vision.  We 
have clear plans in mind. We will certainly 
realize the vision. 

The Ramagundam 
JV project is 
progressing 
satisfactorily 

and is likely to 
start commercial 
production by the 
end of this year. 
The erection job 
is reaching the 

completion stage. 
The project is 

likely to get gas 
connectivity by June 

2019 after which 
pre-commissioning 
activities will start.

INsIghT

Agricultural market 
reforms in India

Over the last several years farmers are 
facing many difficulties in selling their 
agricultural produce in the markets albeit 
some improvements in the recent years. 
They mostly sell their produce to local 
traders, input dealers or commission 
agents and only a few sell their produce at 
designated regulated Agricultural Produce 
Market Committee (APMC) markets at 
block level. 

All these channels are dominated by the 
middle men who exploited the farmers 
given the farmers need for immediate 
cash and lack of market information and 
knowledge. Generally the traders and 
commission agents used to form cartels 
to put downward pressure on the farmer’s 
sale price. As a result, farmers share in 

consumer’s rupee was low. But the farmers 
share slowly increased over the last decade 
due to market reforms.

As per the Millennium Study conducted 
by Ministry of Agriculture (2004), the 
producer’s share in the consumer’s rupee 
varies from 56 to 89 percent for paddy, 77 
to 88 percent for wheat, 72 to 86 percent 
for coarse grains, 79 to 86 percent for 
pulses, 40 to 85 percent in oilseeds and 30 
to 68 percent in case of fruits, vegetables 
and flowers(Reddy 2016). 

The Government of India is encouraging 
all the states to implement the Model 
APLM Act 2017. Marketing is perceived 
as a major force that will drive agricultural 
income and help in achieving the national 
goal of doubling farmer’s income by 

there was sign of improvement in the functioning of the 
agricultural markets in India with the adoption of Model 
APLM Act, 2017 by many states in terms of increasing 
farmers share in consumer’s rupee across many states and 
crops. however, there is a need for increasing investment 
in market infrastructure, post-harvest management 
facilities, and storage and cold chains in all APMc markets”

Dr. Amarender Reddy & Dr. DS Ramanjul Reddy 

Marketing is 
perceived as a 

major force that will 
drive agricultural 
income and help 
in achieving the 
national goal of 

doubling farmer’s 
income by 2022.
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2022. With the launching of e-National 
Agriculture Market, the government 
has also encouraged promotion of 
contract farming, direct sale by farmers 
to consumers, marketing of fruits and 
vegetable on cooperative milk marketing 
model, etc. 

New Model-APLM Act, 2017
One of the major factors that has deterred 
private players from entering the agricultural 
sector is the long pending reform of 
wholesale markets, which are regulated 
by the Agriculture Produce Management 
Committee (APMC) Act. The AMPC 
forces the farmers to sell their produce 
in government controlled marketing 
yards. While the objective of APMC was 
to regulate markets and increase market 
yards, it has acted as a major obstacle to 
private investment.

In 2017, however, the central government 
mooted a model APLM Act 2017 with 
many reforms to improve agricultural 
markets. The new act promotes direct 
marketing by farmers, establishment of 
private markets, facilitates contract farming 
to increases farmers share in consumers 
rupee. The Model APLM Act is based on 
seven pillars such as (a) allowing direct sale 
of farm produce to contract farming; (b) 
setting up of special markets; (c) allowing 
private persons, farmers and consumers 
to establish new markets outside the 
established APMCs; (d) single levy of 
market fee on sale of any produce within 
the notified area; (e) to replace license 
with registrations; (f) facilitate direct sale of 
farm produce; and (g) creation of market 

infrastructure from revenue earned by the 
APMC.

States are free to adopt/change the act 
according to local situation and implement 
it. Many states are implementing the Model 
Act fully or partially. While in some states 
there is no APMC Act in some others the 
same has either been repealed or not 
reformed. 

Review of progress across states
Purohit (2016) examined the improvement 
in the local agricultural marketing systems 
across the states based on the perception 
of the farmers, infrastructure, and farmers 
share in consumer’s rupee from 1970 to 
2008. The ranking for the major states in 
1970, 1990 and 2008 is given in Table 1. 

There was significant changes in rank 
among different states in agricultural market 
reforms for the benefit of the farmers. 
Maharashtra and Punjab witnessed a 
steady and high ranking since early 1980s. 
There was significant improvement in 
market reforms in Karnataka and Madhya 
Pradesh. 

However, relative rank of market reforms 
declined in Bihar, Gujarat and Odisha. 
Gujarat rank declined from 6th in 1970s 
to 11th in 2008 and Bihar rank declined 
from 12th position in 1970 to 14th position 
in 2008. Uttar Pradesh, West Bengal and 
Assam showed significant improvement 
in market reforms, but still their rank are 
low because of the low base. The ranking 
of Rajasthan, Haryana, Tamil Nadu and 
Andhra Pradesh are higher since early 
1970s. 

One of the major 
factors that has 
deterred private 

players from 
entering the 

agricultural sector 
is the long pending 
reform of wholesale 
markets, which are 

regulated by the 
Agriculture Produce 

Management 
Committee (APMC) 

Act.

Table 1. APMC rankings based on market reforms

Table 2.Percentage of agricultural households reporting sale for selected crops in 2012

State 1970 1990 2008 Rank change between 1970 and 2008

Maharashtra 2 4 1 +1

Karnataka 4 6 2 +2

Rajasthan 3 3 3 0

Punjab 1 1 4 -3

Haryana 5 2 5 0

Madhya Pradesh 10 5 6 +4

Andhra Pradesh 7 7 7 0

Tamil Nadu 8 12 8 0

Assam 13 11 9 +4

West Bengal 11 9 10 +1

Gujarat 6 8 11 -5

Odhisha 9 14 12 -3

Uttar Pradesh 14 13 13 +1

Bihar 12 10 14 -2

Note: 1st rank highest performer and 14th lowest performer state; rank change + improvement/ - decline /0 
no change. 

Table 2 presents percentage of agricultural households reporting sale for selected crops in year 2012. It shows 
that only 4 percent of the farmers of paddy and 5 percent of the farmers of cotton sold their produce to 
cooperatives and government agencies. While majority sold to local private traders,a few also sold at APMC 
markets. The dominance of local private traders is high in case of cotton, paddy and maize. About 70 percent 
of the farmers grow jowar for self-consumption, while for maize, paddy and arhar it is 65, 59 and 55 percent 
respectively. 

Source: NSSO 70th round: key indicators of situation of agricultural households in India. 

Table 4 presents percentage of agricultural households having awareness about Minimum Support Price (MSP) 
but did not sell to procurement agency for selected crops. Only 32 percent of paddy farmers, 20 percent of 
cotton farmers, 10 percent of maize farmers, 8 percent of jowar farmers and 5 percent of arhar farmers are 
aware about the MSP. Less than 1/3rdof the farmers who are aware, don’t sell to procurement agencies.

Crop Local  private trader Mandi Input  
dealer

Cooperative  & 
govt. agency

Processor Others All Own 
consumption only

Paddy 23 8 4 4 1 3 41 59

Jowar 20 7 1 0 0 2 30 70

Maize 22 11 2 0 0 1 35 65

Arhar 19 22 4 0 0 1 45 55

Cotton 48 22 12 5 2 1 89 12
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Figure 1. NITI Aayog- Agricultural Marketing & Farm Friendly Reforms Index

Table 3. Percentage of agricultural households having awareness about MSP but did not sell 
to procurement agency for selected crops

Agricultural Marketing and Farm Friendly Reforms Index

Source: NSSO 70th round: key indicators of situation of agricultural households in India. 

Delhi UT
Lakshadweep

Tamil Nadu
Arunachal Pradesh

Odisha
West Bengal

Nagaland
Assam

Uttar Pradesh
Chhattisgarh

Telangana
Andhra Pradesh

Haryana
Rajasthan

Maharashtra

NITI Aayog, under the leadership of Dr.Ramesh Chand, developed one Agricultural Marketing 
and Farm Friendly Reforms Index. In this Maharashtra, Rajasthan, Haryana, Andhra Pradesh 
are front runners,whereas Tamil Nadu, Odhisa, West Bengal, Uttar Pradesh and Chhattisgarh 
along with some of the north eastern states are back in reforms. The backward states need to 
take corrective steps giving policy push from the central government.(Chand, 2016).

Do not sell to procurement agency

Crop Aware 
of 

MSP

Sold to 
procurement 

agency

Procurement 
agency not 
available

No local 
purchaser

Poor 
quality 
of crop

Crop 
already 

pre-
pledged

Received 
better price 
over MSP

Others Total

Paddy 32.2 13.5 3.1 1.8 0.4 0.2 1.2 11.7 18.7

Jowar 8.3 1.7 0.6 0.8 0.0 0.0 1.7 3.4 6.6

Maize 10.6 4.2 0.8 1.8 0.1 0.1 1.0 2.5 6.4

Arhar 4.6 1.3 0.2 0.5 0.1 0.0 1.5 1.1 3.3

Cotton 20.4 6.9 3.4 1.8 0.4 0.1 3.3 4.5 13.4

Policy recommendations
The market reforms are effective in 
increasing farmer’s income and farmers 
share in consumer’s rupee. However, 
there is a need for increasing investment 
in market infrastructure, post-harvest 
management facilities, and storage and 
cold chains in all APMC markets.  

There is good scope for increasing 
farmers markets where farmers can sell 
their produce directly to the consumers. 
There is also scope for increasing contract 
farming, contact farmers and other modes 
of innovative marketing for the benefit of 
the farmers. I

n our field survey all stakeholder mentioned 
that there was increased transparency, 
reduced delay in payment due to 
implementation of e-mandi. However, 
still most of the e-mandis are operating 
partially, hence there is a need to improve 

the system in National Agricultural Market 
scheme. 

First and foremost is to increase awareness 
about the e-mandi processes and benefits 
to farmers,improvement in broadband 
connectivity, placing the skilled manpower 
for uninterrupted operation of system, 
setting up of help desks for farmers, traders 
and commission agents to place their 
orders and clarify doubts about e-mandi 
system. Although most of the farmers are in 
favour of the e-mandis, a few traders and 
also commission agents are expressing 
their concerns about the utility of the 
system.

(Dr. A Amarender Reddy isthe Director 
(M&E) of National Institute of Agricultural 
Extension Management (MANAGE), 
Hyderabad and Dr. DS Ramanjul Reddy 
is a faculty member of  National Institute 
of Rural Development and Panchayat Raj 
(NIRD). Views expressed are personal.)

The market 
reforms are 
effective in 

increasing farmer’s 
income and 

farmers share in 
consumer’s rupee. 
However, there is a 
need for increasing 

investment 
in market 

infrastructure, 
post-harvest 
management 
facilities, and 

storage and cold 
chains in all APMC 

markets.  
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Good agricultural 
practices for safe food
With globalizing food economy and growing demand 
for safe food, the agricultural practices is undergoing a 
change. It will not only ensure food safety, but also help 
sustainability of farming practices. 

M.S.Nain1, V.P. Chahal2 Rashmi Singh3 and J.R Mishra4 

Evolution of GAP 
The concept of GAP has evolved in recent 
years in the context of a rapidly changing 
and globalizing food economy and as a 
result of the concerns and commitments of 
a wide range of stakeholders about food 
production and security, food safety and 
quality, and the environmental sustainability 
of agriculture.  To improve the quality of 
the agricultural products, monitoring of 
cultivation, harvesting and processing of 
the plant material, the GAP came into 
existence.

The main aim of GAP is to ensure that 
the plant material meets the demand of 
the consumers and the standards of high 
quality. It describes general principals and 
provides technical details for cultivation 
along with quality control measures. The 
participants of the production process 
from primary producer to the traders are 
required to comply with the guidelines 
voluntarily and to elaborate practical 
measures in order to realize them. 

The stakeholders include governments, 

food processing and retailing industries, 
farmers, agricultural workers, and 
consumers, who seek to meet specific 
objectives of food security, food quality, 
production efficiency, livelihoods and 
environmental benefits in both the medium 
and long term. 

Sustainable use of pesticides 
Some steps have already been taken to 
minimise pesticides residues and enforce 
the provisions of Insecticides Act, 1968. 
India has already initiated   educating 
farmers about ill effects of pesticides, need-
based use of chemical pesticides, use of 
recommended dosage, correct application 
techniques, observance of prescribed 
waiting period, and practices of Integrated 
Pest Management (IPM) and benefits of 
organic farming. 

As a result,pesticides consumption 
has been substantially reduced in rice 
and cotton which are main pesticide-
consuming crops. The consumption of 
chemical pesticides reduced from 65,462 
MT during 1994-95 to 47,020 MT during 

The main aim of 
GAP is to ensure 

that the plant 
material meets 

the demand of the 
consumers and 
the standards of 

high quality.

guEsT coLuMN

2001-02 and an increase in use of bio-pesticides from 
219 MT during 1996-97 to 902 MT during 2001-02. 

For the farmers who make a living out of agriculture 
and see it as an enterprise, GAP (Good Agricultural 
Practices) based farming, Integrated Nutrient 
Management and Integrated Pest Management 
(IPM) with more emphasis on biological methods of 
control, soil test based nutrient application, increasing 
nutrient use efficiency, adoption of precision farming 
technologies and use of pest and disease resistant 
varieties, etc. seems to be a viable solution. 

It has the potential to address the concerns of different 
stakeholders (governments, food retailing industries, 
farmers and consumers) about food production and 
security, food safety and quality, and the environmental 
sustainability of agriculture. GAP offers mechanismto 
help reach those objectives. It leaves scope for farmers 
to understand the nature of different chemicals 
(pesticides, fertilizers) used in farming and also on the 
safe use and disposal of pesticides. 

Global GAP
GLOBAL GAP (earlier known as EUREPGAP) has 
established itself as a key reference for Good 
Agricultural Practices (GAP) in the global market place, 
by translating consumer requirements into agricultural 
production in the context of a rapidly changing and 
globalising food economy and the concerns and 
commitments of a wide range of stakeholders about 
food production and security, food safety and quality, 
the environmental sustainability of agriculture.  

Besides these, it has social impacts as it takes cares 
about worker’s health, safety and welfare. GLOBALGAP 
is a private sector body that sets voluntary standards 
for the certification of agricultural products around the 

globe. It is a pre-farm-gate standard, which means 
that the certificate covers the process of the certified 
product from farm inputs like feed or seedlings and all 
the farming activities until the product leaves the farm. 

It is a business-to business label and is therefore not 
directly visible to consumers. GLOBALGAP includes 
annual inspections of the producers and additional 
unannounced inspections and consists of a set of 
normative documents.

The list of countries adopting GlobalGAP, in exchange 
of food products is rapidly growing– currently more 
than 100 on every continent.

The EUREP GAP Protocol describes essential elements 
and develops best practice for global production of 
fresh agricultural produce which includes horticultural 
products and all crop bases. It demonstrates to 
customers a commitment and ability to produce safe 
and quality food, under an exhaustive system verified 
by an internationally recognized independent third 
party.

Over the next ten years, a growing number of 
producers and retailers around the globe joined in 
with the idea as this matched the emerging pattern of 
globalize trading EUREPGAP began to gain in global 
significance. 

Relevance of GAP in India
India’s basic strength lies in agriculture. But its vast 
potential has not been fully exploited. This market 
potential can be realized by reforming agriculture 
and making its produce internationally competitive in 
quality and food safety. 

To enable farm produce to be internationally 
competitive, innovative farming practices incorporating 
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the concept of globally accepted Good 
Agricultural Practices (GAP) within the 
framework of commercial agricultural 
production for long term improvement and 
sustainability is important. 

Implementation of GAP would promote 
optimum utilization of resources such as 
pesticides, fertilizers, water and eco-friendly 
agriculture. It also takes care in integrating 
pre and post-harvest handling and other 
logistics. GAP is important in the areas 
where appropriated control measures need 
to be strengthened and farms producing 
raw materials to ensure sustained supply of 
produce of their desirable quality.

GAP Certification 
Applicants can apply for certification under 
any of the two options (individual or group 
certification). The options are based on the 
constitution of the legal entity applying for 
certification. The following options shall be 

available for certification.

Individual producer applies for certification 
and gets certification. The producer is 
defined as a person (individual) or a 
business (individual or producer group) 
who is legally responsible for production 
of products and who has the legal 
responsibility for the products sold by that 
farming business.

A producer/farmer group applies for group 
certification and the farmer group, as legal 
entity gets certification.The Scheme is open 
to all farmers/producers or organizations. 
The certification shall be carried out by the 
Certification Bodies (CBs).

(The authors are  1, 3, 4 Pricipal Scientists 
and 2 ADG, Agricultural Extension Principal  
Scientist at Division of Agricultural Extension, 
ICAR-IARI, New Delhi. Views expressed are 
personal.)

Extension of GAP
• Methodologies for impact monitoring with particular respect to environmental 
impacts of agriculture.
• Social and environmental certification and labelling in crop and livestock 
production, fisheries and forestry; analysis of transaction costs for compliance 
with food safety and quality standards and production; value-chain analysis; 
how to reduce costs and the institutional innovations to reduce them.
• Training of trainers and institutional capacity building to ensure safety and 
quality of agricultural produce in particular for fresh foods and vegetables, 
coffee and other commodities; development of adequate laboratory facilities 
for product quality, lab quality assurance and control procedures; efficiency 
of sampling processing, etc. 
• Methodologies and approaches to support farmers experiential learning to 
improve their technical and managerial capacities, in particular by supporting 
Farmers Field Schools, participatory technology development and Knowledge 
Attitudes and Practices approaches.
• Capacity to provide comparative experiences through knowledge 
management systems and support.
• Conflict management approaches and facilitation of multi stakeholder 
negotiations; building alliances with private sector and NGOs.

scATE scAN

Water is considered to be a renewable 
entity, which is available through ‘Water 
Cycle’. However, land use change, 
urbanization, creation of concrete jungles 
apart from increasing level of green house 
gases over the years has disturbed this 
water cycle, which ultimately affects the 
rainfall of a region. The economy of a 
country is affected by the rainfall, which is 
the main source of irrigation. 

The rainfall amount, its distribution; 
occurrence of dry and wet spells, length 
of growing season etc. have huge effect 
on the crops. A rainfall spell followed by a 
drought can be damaging even under the 
normal rainfall conditions, so its distribution 
over time and space are important in crop 
planning and monitoring. There exists a 
lot of temporal and spatial variations in 
rainfall pattern in India.

Rainfall trend in Punjab
The studies show a decreasing trend in 
rainfall in Punjab. An increasing trend 
in monsoon, whereas, a significant 
decreasing trend in winter rainfall has 
been observed over the time.This monsoon 
season rain is very important for kharif 

crops (especially rice) in the state, thereby 
decreasing dependence on energy sources 
for withdrawal of ground water. Recently, 
these rains have become erratic over time 
and space. The rainfall pattern has changed 
in past few years and as a consequence, 
the average length of the rainy season has 
been decreasing over last 2-3 decades. 
Climatic changes in the past 10-17 years 
are becoming a matter of concern as a 
result of global warming, where the rainfall 
showed a drastic decrease. The average 
annual rainfall in Punjab has come down 
from 70 cm in early 70’s to 500mm in last 
decade except during the year 2011, where 
due to extreme rainfall, it touched 700mm. 
In general the average annual rainfall of 
sub-mountainous, central and south-west 
Punjab over the last 30-40 years has been 
800-1000, 700-800 and 200-300 mm, 
respectively. The past climatic data over 
the years show that rainfall amount has 
decreased in all the agro-climatic regions 
of Punjab. 

Number of rainy days in Punjab
The rainy days were recorded for the 
respective stations by considering the 2.5 
mm rainfall on any particular day as one 

Conserving rainwater 
in Punjab

The decade-
wise analysis of 
number of rainy 

days revealed that 
rainy days showed 

a decreasing 
trend over the 

past decades and 
drastic decrease 
has been found 

after 1990, where 
all the regions show 
a decrease of 8.6, 
6.9 and 5.8 days 
on yearly basis for 
Ballowal, Bathinda 

and Ludhiana, 
respectively.

With erratic monsoon, decline in annual rainfall and over-exploitation 
of ground water in Punjab, it has been absolutely necessary to conserve 
rain water in the filed by applying small techniques and issuing timely 
weather advisories to the farmers. 

Dr Kulwinder Kaur Gill, Dr. Navneet Kaur & Dr. Rajan Aggarwal
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rainy day. The number of rainy days indicates 
distribution of rainfall in a season.So,the 
total number of rainydays were calculated 
by adding the number of rainy days for the 
time period. The number of rainy days also 
showed a similar decreasing trend over the 
time (Fig 2.). 

The analysis shows that there is a strong 
fluctuation of annual rainfall in three zones 
of the state. Among the five decades, the 
first three decades (1970-1999) showed 
a significant increasing trend in number of 
rainy days but from year 2000 onwards, a 
decreasing trend has been observed. The 
decade-wise analysis of number of rainy 
days revealed that rainy days showed a 
decreasing trend over the past decades 
and drastic decrease has been found 
after 1990, where all the regions show 
a decrease of 8.6, 6.9 and 5.8 days on 
yearly basis for Ballowal, Bathinda and 
Ludhiana, respectively. 

During the recent decade (2010-2017), 
Ballowal and Bathinda representing sub-
mountainous and south-western zone 
show a decrease in number of rainy days 
but some improvement has been observed 
in Ludhiana representing central plain 
zone. The average annual rainfall of sub-
mountainous Punjab is 1060 mm. During 
the study period the highest rainfall (1793 
mm) was received during 1998 with 
occurrence of normal rainy days (49). On 
the other hand, during 1987 the lowest 
rainfall (441 mm) followed by 2012 

(497mm) was received with rainy days -16 
and -12, respectively. 

During the study period, the numbers of 
rainy days remained only thirteen times 
above normal but seventeen times below 
normal and only four years having the 
normal rainy days. The average annual 
rainfall of central Punjab is 762.0 mm. 
The annual rain in the region during the 
recent years (2000-2017) ranged from 
400 to 1200mm and year 2002 received 
least rainfall of 407 mm and year 2011 the 
highest of 1286 mm, whereas, deviation is 
of 8-9 days for both the years with above 
normal in 2011 and below normal during 
2002. During the period, for the 20 years 
rainy days were above normal and for 25 
years these were below normal and only 
two years had normal rainfall. 

In South-Western Punjab, the average 
annual rainfall is 520 mm, whereas, the 
highest rainfall of 984 mm was received 
during 1990 and the lowest of 202 mm 
was received during 2000. Only in three 
years during last 40 years (1977-2017) 
had normal rainy days. During the study 
period, 15 years were above normal and 
22 years had below normal rainy days. It 
was observed that maximum reduction in 
number of rainy days occurred at Ballowal 
followed by Bathinda and Ludhiana during 
the study period. With respect to annual 
variability, the rainy days are decreasing 
but precipitation intensity is increasing in 
monsoon season. The number of rainy 

Punjab state 
has almost 99 
percent area 

under assured 
irrigation, out of 

which 72 per cent 
is irrigated by 

ground water. It is 
adversely affecting 
the ground water 

resources.

days with related precipitation intensities 
is also in decreasing tendency in summer 
season. The frequency of extreme weather 
events increasing and effective rainfall is 
decreasing resulting a fall in utility of water.

Groundwater exploitation in Punjab
In some regions the average annual rainfall 
is lower by about 50 per cent from 1990 
onwards. In past 4-5 years the scenario 
has changed a little due to good monsoon 
seasons but due to more extreme rainfall 
events the distribution is not uniform 
and the runoff rate increased leading to 
exploitation of water resulting in decrease 
in natural recharge. 

Punjab state has almost 99 percent area 
under assured irrigation, out of which 
72 per cent is irrigated by ground water. 
It is adversely affecting the ground water 
resources as is evident from the Table 1. 
Out of 138 blocks of Punjab, only 53 
blocks were over-exploited during 1984, 
which has risen to 105 blocks during 
2015. All this happened due to decreasing 
trend of rainfall in last three decades, 
which reduced the ground water recharge 
significantly. Another important effect of 
this is now that the irrigation requirement 
is largely met by ground water exploitation. 
Inadequate and variable water supply has 
a negative impact on ground water in 
every climatic region. Farmers can opt for 

following practices to conserve water:

(i) Adoption of small plot (kiara) size for 
wheat crop

(ii) Raising bund heights in the paddy field

(iii) Rain water harvesting through 
abandoned wells

(iv) Laser land levelling to save water

(v) Farmers should plan irrigation 
scheduling based on weather forecast 
and advisories issued by PAU for which 
farmers can register themselves to get 
the free SMS regarding the weather 
update.

(vi) Farmers can register themselves on 
PAU website (www.pau.edu) or at 
phone number 94172-17328 and 
also by adding phone number 85880-
57707 in different whattsapp groups 
to get weekly digital newspaper ‘Kheti 
Sandesh’. 

Therefore, the management of rainwater 
in this region is a key to environment and 
farmers are advised to conserve as much 
rain water as they can.

(Dr Gill and Dr Kaur are Assistant Agro-
meteorologists at Communication Centre 
while Dr Aggarwal is Senior Research 
Engineer & Head at Soil Water Engineering 
Department in Punjab Agriculture University. 
Views expressed are personal.)

In the next couple 
of years, we 

plan to build our 
network across 

other states 
and cater to the 

international 
market like Africa 
& South East Asia. 
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sUccess story

Three years back, Bhagirath Gramvikas 
Pratishthanmade Vados village as an 
“Egg Village” with the help of Sindhudurg 
District Co-operative Bank. Sindhudurg 
district consumes about 20 lakh eggs per 
month which comes presently from north 
Karnataka area. Demand is expected to 
increase as Sindhudurg is emerging as 
a tourism district and it’s also closer to 
Goa. Today, this village produces 3.70 
lakh eggsper month. Farmers had started 
with 300 birds and then scaled up to 
2000 birds due to financial help from 
Bank and guidance from Bhagirath. More 
and more villages are interested in layer 

farming now. Bhagirath has planned 250 
more such farms in next three years so that 
Sindhudurg can become self-sufficient in 
egg production and can also sell surplus 
eggs to Goa.

Dr. Prasad Deodhar, Director Bhagirath 
Gramvikas Pratishthan says, “Itwas not so 
easy, but we looked at each hurdle as an 
opportunity for progress”. This layer farm 
project was inaugurated by Narayan Rane, 
former Chief Minister of Maharashtra and 
Satish Sawant, Chairman of the District 
Bank. Aniruddha Desai mentoredthis 
project.  

An Egg Village in 
Sindhudurg District

Today, this 
village (Vados) 
produces 3.70 
lakh eggs per 

month. Farmers 
had started with 
300 birds and 

then scaled up to 
2000 birds due 
to financial help 
from Bank and 
guidance from 

Bhagirath.

Farmers are the best entrepreneurs when organised. 
With a little credit support and handholding, they create a 
sustainable business model. vados village in sindhudurg 
district sets an example. 

Dr Dinesh T Bhosale

Bhagirath has tried to develop complete 
eco-system of layer farming from training 
to selling eggs by the farmers themselves. 
This helped farmers to create new business 
opportunities at the village level without 
migrating to city in search of jobs. Farmers 
went to Dr. B. V. Rao Institute of Poultry 
Management and Technology, Pune for 
training and exposure visits. District Bank 
helped farmers by giving loans to buy 
inputs like cages, pullet birds and feed.

Conveyor belts for removal of poultry 
waste and biogas of 3 QM by using ferro-
cement dinbandhu model were developed 
by locals. Biogas is used as clean fuel for 
kitchen and slurry can be used as natural 
fertilizer for farming of paddy, mango, 
cashewand bamboo plantation.Dinesh 
Mhadgut, a trader buys eggs from all these 
farmers. Local government Vets are helping 
farmers in disease management. 

Now Bhagirathhas setup a training 
centre to give three day training on layer 
farming. It is becoming popular among 
young farmers interested to start poultry 
farming. Written examination is conducted 
to evaluate knowledge gained at the end 
of the training program. They also help 
farmers to prepare project reports. After 
completing training program, District 

Bank can give loan upto two lakhs rupees. 
Bhagirath also developed one day training 
module for small backyard poultry unit (20 
Kaveribirds) for SHG members. Till now 
more than 5000 Kaveri birdsare given to 
SHG members. Kaveri gives around 180 
eggs per life cycle. These eggs are sold in 
weekly markets in nearby towns at attractive 
prices. 

An unorganized farmer can win a battle 
of production to marketing if institutes like 
Banks, NGOs and local political leadership 
come together. They believe in Mahatma 
Gandhi’s philosophy “Production by 
masses than mass production”

An unorganized 
farmer can 

win a battle of 
production to 
marketing if 
institutes like 
Banks, NGOs 

and local political 
leadership come 

together.
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Projects should 
be successful 

without subsidy. 
Loan based 

developmental 
model can be 
successful if 
proper SWOT 

Analysis is done 
with farmers. We 
cannot consider 

farmers as a 
passive listener. 
He may not be 

educated having 
glossy certificates 
from universities, 
but he is having 
enough wisdom 
from his hard 
working life.

Dr. Prasad Deodhar concludes, “Few 
years back, Kokan economy was known 
as a money-order-economy and was 
dependent on people working in Mumbai. 
We believe that such type of decentralized 
developmental models of poultry can 
generate more opportunity for rural 
youths. This model can be replicated in 
other places also. New pathways initially 
seem to be difficult but not impossible at 
all. Our NGO’s name Bhagirath gives 
us that energy to combat poverty. We 
believe poverty is a state of mind and not 
an economic condition. Projects should 
be successful without subsidy. Loan based 

developmental model can be successful 
if proper SWOT Analysis is done with 
farmers. We cannot consider farmers as a 
passive listener. He may not be educated 
having glossy certificates from universities, 
but he is having enough wisdom from his 
hard working life. ‘Shastri and Mestri’ if 
come together then anything is possible 
under the sky. Mahatma Gandhi always 
asked people, ‘करके देखो’. We have tried our 
best, now it is the turn of reader to continue 
the same process”.

(The author is the Regional Sales Director, 
AB Vista South Asia. Views expressed are 
personal.)

FooD PRocEssINg

Health benefits of 
black carrot

Carrots are the most common vegetable 
after potato. Among thirty eight fruits and 
vegetables, carrots have been ranked tenth 
with respect to their nutritional quality, and 
seventh for its contribution to nutrition. 
Carrots are highly rich in pro-healthy 
antioxidants. The carotenoid content of 
carrots varies considerably among its 
genotypes; usually orange carrots contain 
high amounts of α- and β- carotene. The 
red colour of carrots is due to lycopene, 
yellow carrots contain lutein, while 
polyphenols, particularly anthocyanins 
are typical of black carrots. The noble 
carrot has long been known as an orange 
vegetable. Generations of people have 

grown-up believing that carrots have 
always been orange. However, long before 
the orange carrot became established 
in the 16th century, the black carrot 
existed across in Asia and the Eastern 
Mediterranean. In 2013, PAU marked a 
significant achievement by developing 
its first black carrot variety ‘Punjab Black 
Beauty’, which was then recommended 
for general cultivation to the farmers in the 
state. 

Source of natural antioxidant
Black carrots have attracted the attention 
of the scientific community due to their 
phenolic compound content. Polyphenols 

Black carrot has potential use as an ingredient in different 
food products. It helps to improve food quality by providing 
nutritionally active components and making diet rich in 
bioactive ingredients, which are beneficial for human 
health. 

Dr. Pragya Pandey, Dr. Kiran Grover & Dr. tarsem singh Dhillon
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play a significant part in the prevention 
and management of oxidative stress 
induces disorders like diabetes, cancer 
and cardiovascular diseases. It has been 
reported to demonstrate a broad stress of 
biological advantages such as antioxidant, 
anti-inflammatory and anti-diabetic 
properties. 

Antioxidants are chemicals that help stop 
or limit damage caused by free radicals. 
Body uses antioxidants to balance free 
radicals. An imbalance between oxidants 
and antioxidants is the underlying basis 
of oxidative stress. Over the past few 
years, there has been increasing interest 
in natural antioxidants and their role in 
human nutrition and disease prevention. 
Chronic diseases are the principal causes 
of disability and deaths in India, which 
are results of oxidation process. Their 
contribution into the burden of disease is 
projected to increase in the next 25 years. 
Bioactive compounds with enhanced 
antioxidant potential are stated to play a 
significant role in reducing oxidative stress 
level. 

Source of natural colour
The main particularity of this vegetable 
lies in its intense purple colour from the 
presence of anthocyanins in the outer 
parts of the vegetable. Anthocyanins are 
phenolic compounds, which are usually 
associated with red fruits, but also occurr in 

vegetables, roots and cereals. Now a days, 
there is increasing interest for black carrots 
as a source of natural food pigments due 
to the restrictions for synthetic colours 
and increasing public demand for natural 
colours. Black carrot anthocyanins’ are 
among the most promising alternatives. It 
imparts an excellent bright strawberry red 
shade. 

Black carrot juice is considered as an 
ingredient, when added to foods as a 
colour, like other fruit and vegetable juices. 
Therefore, it does not need to be declared 
with an E-number on food labels. As black 
carrot is also a good source of antioxidants 
thus, colouring foods with black carrot juice 
exhibits beneficial health effects. It contains 
180-300 mg/100 g total phenols, 70-120 
mg/100 g flavonoids and very high amount 
of anthocyanins (80-270 mg/100 g). This 
variety is also a good source of minerals 
like iron (1-2 mg/100 g), magnesium 
(10-17 mg/100 g) and calcium (40-55 
mg/100 g).

An underutilized crop
Black carrot is an underutilized crop and 
is not accepted as a vegetable in spite of 
the high advantage as a source of natural 
colourant, antioxidant and dietary fibre. 
Although black carrots comprise much 
higher content of antioxidants as compared 
to existed orange carrot, however, in India 
their potential has not been fully explored 
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(only used in making a fermented beverage 
kanji in rural areas of Punjab). 

Black carrot has been neglected despite 
having distinct advantages for example; they 
could be easily supplemented into different 
food products without compromising any 
flavour or functional issues.  Black carrot 
roots have the potential to be used as a 
relatively cheaper but valuable source of 
polyphenols. It could be used effectively 
in the development of functional foods. 
Functional foods are a promising alternative 
not only to solve consumer starvation and 
provide health benefits by imparting the 
necessary nutrients, but also they can avert 
nutrient shortage related disorders.

Processing of black carrot 
Black carrot has limited seasonal 
availability through December to February, 
thus, processing provides an effective 
alternative to utilize black carrots even 
during off-season. It can be processed 
into powder, juice and concentrate with 
minimal loss of nutrients and can be utilized 
for development of functional foods. It 
can easily retain most of its bioactive 
compounds in food products.

Pulp preparation: Pulp can be prepared by 
the steaming washed and sliced carrots in 
pressure cooker followed by blending.

Juice extraction: Juice can be extracted by 
using domestic juice extractor.

Powder preparation: Peeled, washed, 
and sliced carrots can be dried in the hot 
air cabinet drier at 500 C for overnight. 
Powder can be made by grinding dried 
carrots in grinder.

Utilization in product preparation
Fresh black carrots can be consumed as 
such in the form of salad similarly as red 
and orange carrot. Further fresh black 
carrots can also be effectively used for the 
preparation of halwa, burfi, chutney, jam, 
candy and pickle. Black carrot powder can 
be utilized to develop bakery products such 
as bread, biscuits and cakes. Black carrot 
juice can be consumed as such or could 
be incorporated into mixed fruit juices.  
Ready to serve drinks can also be prepared 
with juice. Black carrot concentrate are 
available in markets and can be utilized 
in confectionary and dairy products viz. 
icecream, yogurt, buttermilk etc. Black 
carrot extract colour is available both in dry 
and liquid forms.  Black carrot concentrate 

Pulp preparation: 
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includes over 12 times more antioxidant 
and is 28 times higher in anthocyanin than 
a standard orange carrot. Now a days, 
black carrot extract colours are widely used 
to provide red and purple shades to many 
acidic foods like fruit preparations, soft 
drinks, confectionary and preserves.

Black carrot has potential use as an 
ingredient in different food products. It 
helps to improve food quality by providing 
nutritionally active components and 
making diet rich in bioactive ingredients, 
which are beneficial for human health. A 
universal consensus has been established 
on diet and its preventive role against 
a variety of human diseases. Therefore, 
black carrot can be used as functional 
food to prevent degenerative diseases and 
promote human health.

Gajrella

Ingredients
Milk    2 ltr

Carrot    1 kg

Sugar     200 g

Desi ghee  2 tsp

Method
Wash, peel and grate the carrots. Add the 
grated carrots to boiled milk and cook by 
continuously stirring till the thick mass is 
formed. Add sugar and desi ghee, cook 
for 2 to 3 minutes. Serve hot.

Chutney

Ingredients
Carrots   500 g

Sugar   400 g

Ginger   5 g

Cloves   2 g

Cinnamon  2 g 

Aniseed  2 g

Cumin seeds  2 g

Black pepper  2 g

Red chilli  5 g

Cardamom  2 g

Vinegar                     100 ml

Salt   10 g

Method
Wash, peel and grate the carrots. Add the 
sugar to the grated carrots and cook till 
half the water is evaporated. Add all the 
ingredients except salt and vinegar. Cook 
further by occasional stirring till whole 
water is evaporated and thick consistency 
is formed. Check by putting a spoon of 
cooked chutney on plate. No liquid should 
separate out. Finally add salt and vinegar. 
Cook for 1 to 2 minutes. Fill the hot chutney 
in sterilized glass jars. Cool it by covering 
with muslin cloth and store in air tight lids.

Pickle

Ingredients
Carrot   500 g

Ginger    25 g

Mustard oil  50 ml

Vinegar   100 ml

Salt   25 g

Jaggery             150 g

Mustard seeds   25 g

Garam masala  10 g

Red chillies  10 g

Method
Wash and peel the carrots. Cut them 
lengthwise. Blanch the carrot slices in 
boiling water for 3 minutes and then dry 
them by spreading on muslin cloth. Heat 
the oil and roast ginger into it. Add all 
the spices and sliced carrots. Cook for 2 
to 3 minutes. Add the roasted powdered 
mustard seeds and mixed thoroughly. 
Make thick syrup of vinegar and jaggery. 
Add it to the pickle and mix properly. Fill 
the prepared pickle in sterilized containers. 
Keep it in sun for 2 to 3 days. 

(All Authors are working in Punjab 
Agricultural University.  Dr. Pandey is 
Assistant Professor at department of Food 
and Nutrition, Dr. Grover is Professor at 
department of Food and Nutrition, & Dr. 
Dhillon is Associate Director at Seed Centre 
in Punjab Agricultural University. Views 
expressed are personal.)
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Organic milk, safe milk

Introduction
Since prehistoric times of human civilization, 
humans have beenkeeping cattle for 
milkpurpose. It can be assumed that most 
people in modern societies are taking 
milk in one form or another. However, the 
incidence of so many zoonotic diseases 
(TB, Toxoplasmosis), due to use of dioxin in 
animal feed, use of growth hormone and 
use of antibiotics as feed additives puts a 
question mark on food safety. Confronted 
with the effects of environmental 
degradation as well as with the increasing 
consciousness for food habit, so many 
countries now start producing organic milk 
in place of conventional milk. 

Organic agriculture, as a production 
system which avoids or largely excludes the 
use of synthetically compounded fertilizers, 
pesticides, growth regulators and livestock 
feed additives. To the maximum extent 
feasible, organic farming systems rely 
on crop rotations, crop residues, animal 
manures, legumes, green manures, off-farm 
organic wastes and aspects of biological 
pest control to maintain soil productivity 
and tilth, to supply plant nutrients, and to 

control insects, weeds, and other pests. 
Apart from these inputs criteria, organically 
produced itemsare from added values 
like biodiversity, species preservation and 
protection of nature, landscape, ground 
water and of animals etc., which are closely 
related to the production process. 

Sustainability is the end goal of organic 
agriculture and as sustainability includes 
social, economic and ecological 
components, so social justice and 
social rights are integral part of organic 
agriculture. In a broader sense, we can 
say ‘organic’ is not only a matter of 
final product but the whole process of 
production has importance under the 
organic production system. It is a life style, 
which aims at broader sustainability of life 
and resources on this planet.

Advantages of organic milk over 
conventional milk
One big advantage organic milk has over 
regular milk is its shelf life. Most brands 
of organic milk are sterilized at very 
high temperature (around 280 degree 
Fahrenheit), so it can keep for up to two 

the cost of producing organic milk may be high, but it bears a greater 
significance on the sustainability of human life and resources on the 
planet.

Dr shakti ranjan Panigrahy1, Dr sarada Prasanna sahoo2
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months because regular pasteurized milk 
is heated to only 165 degrees or lower, 
it does not have the same shelf life. 
Organic milk is free from any artificial 
hormones, so prevent mastitis caused by 
recombinant bovine growth hormone. It 
also causes risk of breast cancer, colon 
cancer, prostate cancer in human beings. 
Not only hormone, over use of antibiotics 
rampant among dairy farmers that residues 
many times come through milk It has been 
seen that, if a cow in an organic herd does 
need to be treated with antibiotics, she is 
not returned to the heat for a period of 
12 months. Organic milk contained 67 
percent more antioxidants and vitamins 
than ordinary milk. 

Scientists at Newcastle University also 
found organic milk contained 60 % more 
of a healthy fatty acid called conjugate 
linoleic acid or CLA9, which, tests have 
shown, can shrink tumours. Similar level 
of vaccenic acid, which has been linked to 
reduced risk of heart disease, diabetes and 

obesity. Organic milk contains 39 percent 
more of the fatty acid omega 3 which has 
been shown to cut the risk of heart disease.

Why organic milk costs so much
It has been seen that organic milk costs 
double of conventionally produced milk. 
The reason for this is it costs more to raise 
organic cows. Everything from bedding to 
feed to grazing areas has to be organic. 
It can be managed by using less cost 
and time effective ways to raise and milk 
the cows;purchasing organic feed and 
allowing more pasture area per cow means 
more land must be owned and maintained 
and less milk produced per unit of land, 
thus increasing costs.

Market diffusion of barriers of 
organic milk in Indian conditions
Indian consumers are not so affluent to 
afford price premium due to the relatively 
high cost. Consumers still feel that they 
only get little information about the benefit 

One big advantage organic milk has over regular 
milk is its shelf life. Most brands of organic milk are 

sterilized at very high temperature (around 280 degree 
Fahrenheit), so it can keep for up to two months 

because regular pasteurized milk is heated to only 165 
degrees or lower, it does not have the same shelf life.

of organic milk. Identification and location 
in supermarkets are not convenient 
when consumers face time constraints 
and uncertainty about the quality. Large 
supermarkets may own the dominant 
economic power in the whole supply chain. 
Indian government does little to encourage 
the organic milk consumption.

Expected marketing strategy for 
organic milk
Marketing strategy, in traditional marketing 
management, is based on segmentation 
and positioning. Generally, segmentation 
is based on some sort of classification 
within a market, either based on people, 
situations, needs or products. The organic 
milk segments are indeed based on 
the idea that the product itself, given its 
peculiarity, allows to characterize a (target) 
market. But this approach inevitably makes 
the market “fixed” since there is not any 
possibility to enlarge the market beyond 
the barrier of what can be legally defined 
“organic” milk. 

To make it clearer, although the needs or 
benefit sought by many consumers when 

buying organic milk could define a larger 
segment, the intrinsic characteristic of a 
“regulated” market like the organic one, 
leads necessarily to a “niche”, defined by 
the product more than the needs. This is an 
inherent “weakness” of the organic market 
for milk that has important implications for 
positioning.

Conclusions
Producing organic milk is needed not 
only fulfill the demand of consumers 
for high quality and healthy foods but 
also to maintain the biodiversity and the 
sustainability of the social-ecological 
environment. Organic farm maintenance 
goes beyond the glass of milk. Organic 
herbicides those are not toxic to the planet.
Workers are not exposed to substances. 
Water table stays cleaner. In this way 
organic milk safeguards problems like 
food safety, food security by stabilizing the 
earth along with its natural components.

(The authors (1, 2) are Assistant Professor, 
IABMI, AAU,Gujarat, and Livestock Officer, 
DADF, Govt of India respectively. Views 
expressed are personal.)
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ThE PouLTRY  NoW

Rearing low technology 
input birds in rural areas
the per capita consumption of chicken in India is less 
than 5 kg and 11 kg is the suggested consumption level. 
This gap can be filled by small farmers in the rural areas by 
forming clusters and rearing ‘Low Technology Input birds’ 
on regular basis. All in all out clusters in rural areas can 
involve 8 to 10 people using their own agriculture land. the 
meat qualities can be highlighted and a special market 
for these birds can be developed into a niche market. 

Dr. T. Kotaiah

Chicken Meat Production in India 
 y Only Native fowls were the source of 

chicken requirement of India till 1970. 
Chicks were reared in every house hold 
in the back yard and one of them was 
slaughtered as per the need. Chicken 
meat is a delicacy and used to be 
costlier than mutton. 

 y Layer type Hybrid birds were imported 
into the country after 1970. Day old 
chick sexing became common to make 
the layer operation more viable. The 
male chicks were reared by some small 
farmers till they became 800 gm to 
1000 gm and were the source of meat 
for urban society. The lean meat of 
these male chicks is tougher because 

of prolonged rearing age (12-14 
weeks) and is used for Roasted chicken 
preparations like Tanduri Chicken. 

 y As the layer industry grew lot of spent 
hens (layers culled at the end of lay) 
started coming into the market. The 
meat of these 18 month old birds is 
very tough and lean. Many countries 
destroy this meat. In India, this meat 
is cheaper and most of this meat is 
consumed. Research institutes like 
NRC are trying to find ways to make 
this meat soft and delicate by preparing 
value added items.

 y Introduction of fast growing Hybrid 
broiler chicken after 1980 changed 
the perception of Chicken meat by the 
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consumers, meat serving institutions 
and Broiler chicken production and 
marketing became an industry within 
10 years. The short cycle of rearing 
made it like a vegetable crop. The 
production cycle is less than 2 months.

The Broiler Breeding companies went 
on improving the growth of the broiler 
by selective breeding and the result is 
decrease in slaughter age, almost one 
day every year. The early slaughter age 
reduced the quantum of feed needed to 
produce 1 kg of chicken. The Breeders 
also included other characters like more 
meat at breast, better leg strength, better 
livability etc. in their selection programs. 
Now, the 2 kg broiler takes only 36 days 
for slaughter, and is an efficient converter 
of feed to chicken. The poultry producer 
puts in about 1.6 kg of vegetable based 
feed to produce 1 kg of broiler chicken 
and this is likely to come down further. The 
chicken prices came below that of mutton 
due to efficiency and the consumption has 
gone up. 

The profile of the meat also 
changed.
 y The meat of 36 days old birds is very 

soft.

 y This requires very less time to cook 
and the meat peels off from bone with 
harder cooking required for certain 
preparation with Rice like Biryani.

 y There is hardly any blood circulation to 
the bulging breast meat lump and the 
meat is pale in colour. There are even 

stripes on the meat lump described as 
“woody breasts”.

 y The fast cooking chicken has very little 
“water holding capacity”. The chicken 
cooked even in condiments tastes 
bland.

The consumer with increased availability 
is now looking for: Taste, Freshness and 
health virtues and Price.    

The Growth of commercial broiler has 
been improving by 40 to 50 gm. every 
year by genetic selection, which also 
means reduction of slaughter age of the 
same weight bird at 0.75 to 1.0 day every 
year.  Well balanced and high profile 
chicken diets and disease free status on “All 
In All Out” growing farms made today’s 
broiler chicken a highly affordable and 
safe food. The meat is very tender and it is 
still changing very fast. Laboratory grown 
chicken also is being tried as alternative to 
live bird growing. Chicken eating is enjoyed 
more as a delicacy in smaller cuts, eaten 
by holding the bone. Alternative chicken 
meat varieties are being bred and reared 
for taste conscious consumers. 

The chicken varieties available 
today are
1. Fast growing white broiler grown in 
controlled high density chicken houses 
(WBR), 

2. The slow growing coloured broiler (RRP). 

3. Dual purpose coloured birds whose 
growth is still slower (RR). A cross between 
Broiler and Layer type birds.

The poultry producer 
puts in about 1.6 kg 
of vegetable based 
feed to produce 1 

kg of broiler chicken 
and this is likely to 
come down further.
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4. Improved Native Chicken (ASR) and

5. The Native fowls taking their time to 
grow under scavenging (ASL).

National Research Center on Meat, an 
institute of Indian Council of Agriculture 
Research, at Hyderabad undertook a 
study to compare the chicken meats of the 
above birds technically. Indbro Research & 
Breeding Farms Pvt. Ltd is a basic breeding 
company at Hyderabad producing a range 
of slow growing birds starting with Native 
chicken taking 110 days to gain 1.3 kg 
weight (Aseel), Improved Aseel bred by the 
company, taking 90 days, a dual purpose 

multicolored breed cross (Rainbow Rooster) 
taking 55-60 days to gain 2 kg weight 
and a feed efficient multicoloured Broiler 
(Indbro coloured Broiler) taking 49 days 
to gain 2 kg body weight. The company 
has sponsored a research project with NRC 
meat to compare the meat characteristics 
of all the above birds. The research 
project done in 2016, compared the meat 
parameters of all the 5 types of chicken. 
A detailed scientific study was undertaken. 
The findings are accepted for publication 
by “Poultry Science” Journal. The results 
showed that the meat texture of these 
genotypes were widely different. 

WBR RRP RR ASR ASL SEM P-VALUE
NO OF DAYS 40 50 60 90 110
SLAUGHTER WT 
(Kgs)

1.75 1.59 1.39 1.16 0.85 0.05 0.000

DRESSED WT 
(KGS)

1.27 1.06 0.97 0.82 0.69 0.06 0.000

DRESSING% 72.56 66.41 70.20 69.06 71.11 0.92 0.187
Breast meat% 29.15 22.94 21.72 21.16 20.98 0.62 0.000

From the above study, different meat 
characteristic features of native, crosses 
of broiler and layer genotypes and 
commercial broilers were identified. 
Genotypic differences for both qualitative 
and quantitative traits of meat were found 
as significant. 

 y Local/ native genotypes and slow-
growing genotypic crosses were more 
acceptable to the consumers from 
meat color, flavor and texture point of 
view. 

 y Commercial broilers were desirable 
from meat yield and other quantitative 
qualities. Improved genotypes were 
having the intensive red meat color, 
and firm texture meeting the preference 
of consumers.

 y Low fat content and firm texture of 
Aseel genotypes are the most striking 
qualities from consumer acceptability 
point of view. 

 y Crosses of local genotypes and 
improved variety of genotypes have 
the potential to provide a successful 
product for a niche market serving 
consumers who prefer low-fat, slightly 
firm and dark-colored chicken meat.

Out of the coloured crosses compared 
in this study, the Indbro coloured broiler 
(RRP) has shown potential for commercial 
production and also meat acceptability. 
To confirm this, a detailed study was 
under taken in 2017 to compare the fast 
growing white broiler and the slow growing 
coloured broiler. 

During 2017, the company has supplied 
birds of 2 kg weight. Indbro colored 
broilers grown with starter (2800K.Cal M.E) 
and Finisher feed (2900K.Cal. M.E) aged 
about 49 days and Commercial Broilers of 
same weight (aged about 38 days) grown 
on commercial feed including a pre starter 
(2900K.Cal), Broiler starter (3000K.
Cal) and Broiler Finisher diet (3050K.
Cal energy). All the birds were taken from 
nearby farms, identified individually, weight 
recorded at the farm before departure. 

The same birds were weighed again 
at the institute and both the birds were 
slaughtered as per a standard protocol, 
recording various parameters. Samples 
were sent to estimate the Fatty Acid profile 
and other chemical parameters. Taste 
panels were constituted and both the types 
of chicken were served as fresh boiled and 
as restructured meat. The Meat of Slow 
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growing broilers was definitely appreciated 
by the taste panels. The fatty acid profile 
and the ration of saturated, unsaturated 
and poly unsaturated fatty acids were much 
in favour of slow growing broilers.

Summary and Conclusion
1. Cooking yield of Drumsticks and 

Breast Meat did not differ significantly 
between the two genotypes.

2. Shear force values of thigh meat was 
significantly (p<0.05) higher in slow 
growing broilers as compared to 
commercial Broiler. This quality of slow 
growing broilers generally influences 
the consumer purchase behavior.

3. Protein content was significantly 
(p<0.05) higher in thigh meat of slow 
growing broiler than fast growing 
broilers.

4. Fat content did not vary significantly 
between two genotypes

5. Slow growing broiler breast meat 
contain significantly (P<0.05) lower 
total fatty acid and saturated fatty 
acid content. Further, slow growing 
broiler breast meat had an optimum 
ratio of saturated fatty acids to Mono 
unsaturated fatty acid (SFA:MUFA was 
1:1). Unsaturated fatty acids were 
also higher in the breast meat of slow 
growing broilers. 

6. Texture profile parameters (Hardness, 
Gumminess, Chewiness) of breast 
meat was significantly higher (P<0.05) 
in fast growing broilers. 

7. Chilling & ageing (4C) for 24 hours 
significantly (P<0.05) improved the 
color parameters in the breast and 
thigh meat of slow growing broilers.

8. Consumer preference test showed 
that significant (P<0.05) percentage 
(67 percent of consumers preferred 
the meat and meat products prepared 
from Indbro slow growing  broiler meat 
against only 32 percent consumers 
preferred the meat and meat products 
prepared from commercial fast 
growing broiler meat.

9. Indbro slow growing broiler meat was 
significantly (P<0.05) different from 
sensory point of view as majority of 
panelists were able to differentiate 
the slow growing broiler meat from 
fast growing broiler meat in paired 
comparison tests. 

10. All sensory attributes of meat and meat 
products from slow growing broilers 
received a higher ranking by panelists. 
Further, a desirable flavor of meat from 
a slow growing broiler birds was clearly 
noticed by the majority of sensory 
oementists.

PHYSICAL CHARACTERISTIC INDBRO BROILER
Slaughter age at 2.0Kg 49DAYS 36DAYS
FCR 1.9 1.7
Mortality % 2.50% 5
Transport loss % 5.63% 6.70%
Dressing % 69.63% 72.56%
Breast Meat % 22.94% 29.15%
Thigh& Drumstick % 27.51% 25.18%
Wings % 18.44% 12.47%
Water holding capacity % 16.00% 14.25%
Color 7.27 6.87
Flavour 7.13 6.64
Tenderness 7.19 6.77
Juiciness 7.21 6.72
Over all acceptability- Meat 7.32 6.7
Over all acceptability- Restructured Bites 6.75 6.35
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FATTY ACID PROFILE OF INDBRO SLOW GROWING  & WHITE BROILER
(Study conducted at National Research Centre for Meat, Hyderabad, India, February 
2017)

SENSORY EVALUATION

NAME OF THE FATTY ACID INDBRO BROILER
Myristic acid (C14:0) – SFA 0.05 0.11
Palmitic acid (C16:0) – SFA 1.99 4.34
Palmitoleic acid (C16:1) - MUFA 0.26 0.93
Stearic acid (C18:0) – SFA 0.78 1.32
Oleic acid (C18:1 n9c) - MUFA 2.31 5.82
Linoleic acid (C18:2 n6c) - PUFA 1.66 2.93
Gamma Linoleic acid (C18:3 n3) - PUFA 0.11 0.09
Eicosenoic acid (C20:1) - MUFA 0.07 0.00
Erucic Acid (C22:1 n9) - MUFA 0.18 0.45
Dihomogamma Linoleic acid (C20:3 n6) - PUFA 0.00 0.11
Arachidonnic acid (C20:4 n6) - PUFA 0.05 0.00
SATURATED FATTY ACIDS 0.28 0.58
MONO UNSATURATED FATTY ACID 0.28 0.70
POLY UNSATURATED FATTY ACIDS 0.18 0.31
Optimum ratio of SFA,MUFA, PUFA :1:1:1 1.5:1.5:1 0.82:1:2.25

CONSUMER PREFERENCE- OVER ALL INDBRO BROILER
Total subjects: 168, Preference % 72.62 27.38
Consumer Preference 
Breast meat - Total subjects: 72,Preference % 76.39% 23.61
Thigh Meat - Total subjects: 67, Preference % 55.22 44.78
Meat Ball -Total subjects: 20, Preference % 75.00 25.00
Restructures Meat -Total subjects: 24, Preference % 75.00 25.00
Total -Total subjects: 183, Preference % 68.31 31.69

Low Technology Input Birds to to augment the 
Farmer’s Income 
The colored birds which are improved from Desi with better 
taste and health virtues are named as ‘Low Technology Input 
birds’ and are promoted for National Livelihood Mission. The 
per capita consumption of chicken in India is less than 5 
kg and 11 kg is the suggested consumption level. This gap 
can be filled by small farmers in the rural areas by forming 
clusters and rearing them on regular basis. All in all out 
clusters in rural areas can involve 8 to 10 people using their 
own agriculture land. The meat qualities can be highlighted 
and a special market for these birds can be developed in to 
a niche market. This model can be promoted into organic 
farming and Organic chicken production in future as per the 
norms of National Program for organic production.  

(The author is Managing Director of Indbro Research & 
Breeding Farms Pvt. Ltd., Hyderabad. Views expressed are 
personal.)

ICAR-CIBA Chennai inks Mou with Ornamental 
fish entrepreneur from Thrissur-Kerala

SAARC countries deliberate on best practices in 
livestock and fodder management

Chennai: The ICAR-Central Institute of Brackishwater Aquaculture (CIBA), Chennai 
signed a MOU with Joshy Paul, ‘Ornamental Fish Entrepreneur’, a progressive 
ornamental fish breeder and trader from Thrissur, Kerala here.

With this Memorandum of Understanding, the ICAR-CIBA identified the brackishwater 
ornamental aquaculture as a sector with the greater growth prospects in the country.

This is a maiden MOU by the CIBA for the promotion of brackish water ornamental 
aquaculture with a farmer in a partnership mode.

Dr. K.K. Vijayan, Director, CIBA, highlighted the need to develop the brackishwater 
ornamental fish sector on the principles of sustainability, through the development of a 
value chain from breeding and rearing using the formulated feeds, rather than relying 
on the unsustainable means, such as, capture from the wild. He underlined the need for 
adopting a holistic approach inclusive of nutrition, health management, genetics and 
novel marketing strategies in the country and overseas.

During the event, Dr. K.K. Vijayan along with the Fisheries Division Scientists, handed-
over the first batch of hatchery produced Monodactylus argenteus, Silver Moony Seeds 
to Paul.

Paul underlined the uniqueness and trade aspects of brackishwater ornamental fish 
species and expressed his confidence about the success of this new partnership with the 
Institute.

Dr. M. Kailasam, Principal Scientist & Head-in-Charge, Fish Culture Division, CIBA 
outlined the technological advances made by the institute to develop the seed production 
technologies for the selected ornamental species, now with the complete technology 
packages for Silver Moony, Spotted Scat, Silver Fish (Milkfish) and Etroplus spp.

Bengaluru: The expert consultation meeting on “Identification of best practices in 
livestock and fodder production and management” for the SAARC countries was 
organized by the ICAR-National Institute of Animal Nutrition and Physiology, Bengaluru. 

Dr. A. Paturkar, Vice-Chancellor, MAFSU, Nagpur who was the chief guest in the 
valedictory ceremony lauded the excellent research work being carried out by the 
scientists of NIANP. He emphasised on the need of a Memorandum of Understanding 
between the NIANP and MAFSO for the student exchange and collaborative research 
programmes. Dr. Paturkar also shared his views regarding the emerging threats including 
climate change and anti-microbial resistance.

Dr. J.K. Jena, DDG (Fisheries & Animal Sciences) who was the chief guest earlier in the 
inaugural ceremony urged for more cooperation among the member countries in the 
areas of mutual interests. Dr. Jena suggested to increase the number of participants in 
the next meeting for having the better participation and broad-based discussion.

Among others Dr. Raghavendra Bhatta, Director, NIANP, the nominated Indian 
Representative by the Ministry of External Affairs, Dr. A.K. Samanta, Senior Programme 
Specialist, SAC, Dhaka were present in the meeting. The country representatives from 
Bangladesh, Bhutan, Sri Lanka and India had also attended the meeting.
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Bankers’ delegation from Bhutan meet NABARD 
Chairman 

Ambassadors and Diplomats from Latin America 
visit Jain Irrigation Systems Ltd

Mumbai: A delegation from Bhutan comprising officials from the Royal Monetary Authority (Central 
Bank of Bhutan), Bhutan National Bank, Bank of Bhutan and Bhutan Development Bank called 
on Dr. Harsh Kumar Bhanwala, Chairman, NABARD on 13 May 2019 at the bank’s headquarters 
in Mumbai.

The Chairman briefed the delegation on NABARD’s role in the field of agricultural credit, rural 
development, supervision and advisory inputs to the federal and provincial governments. He 
further apprised the delegates of the bank’s flagship initiatives like SHG Bank Linkage Programme, 
refinance to banks for enhanced agricultural credit, institutional development of rural banking 
system, etc.

“Keeping in view the importance of rural infrastructure in sustainable development and credit 
absorption capacity, NABARD has been playing an instrumental role in rural infrastructure 
development”, Dr. Bhanwala said.

The delegation later visited Bankers Institute of Rural Development (BIRD), Lucknow to learn about 
the nitty-gritty of requirements and processes involved in obtaining accreditation from the Green 
Climate Fund (GCF). 

GCF is a financial mechanism under the UNFCCC, which helps fund climate finance investment. 
Notably, NABARD has been accredited as a Direct Access Entity of the Fund.

The delegation comprised Deoraj Ghalley, Chief Research Officer, Royal Monetary Authority 
(Central Bank of Bhutan), Deki Wangmo, Head, Recovery and Legal Department, Bhutan National 
Bank, Karma Deki, Head, Credit Department, Bhutan National Bank, Sonam Dhendup, Planning 
Officer, Bank of Bhutan, Dupchen Lepcha, Adminsitrative Officer, Bank of Bhutan, Tshering 
Choden, Project Officer and Sonam Phuntsho, Credit Assistant. 

New Delhi: A team of Ambassadors and Diplomats of countries from Latin America visited Jain 
Irrigation Systems Ltd. (JISL) to understand the advanced technologies developed with regards to 
agriculture and the progress made by India this sector.

Ambassadors and Diplomats of El Salvador, Ecuador, Bolivia, Brazil, Costa Rica, Panama, Cuba 
and Mexico visited Jain Irrigation at Jalgaon to study the micro irrigation technologies developed 
and executed on field.

The Ambassador of El Salvador in India, Ariel Andrade, said that Jain Irrigation’s integrated 
irrigation method has uplifted the standard of living of farmers. Scientific knowledge is being used 
for developing such technologies. 

This method is useful for Latin American nations because there is a dry climate and also has water 
shortage issues. He highlighted the similarities of the crops developed with high efficiency by this 
Indian company, such as in the cases of onion, citrus, banana and also coffee.

Ambassador of Chile Juan Angulo said that innovative technology of Jain Irrigation to produce 
more crops has been very useful in the climate of Chile. Several methods of water collection and 
use of novel irrigation techniques of Jain Irrigation can be useful in Chile’s agricultural sector too.

The Agriculture Attaché to the Brazilian Embassy in India, Dalci Bagolin, highlighted the successful 
implementation of technological innovations for banana crop in such inhospitable conditions like 
very high temperatures & heat. Hence Jain Irrigation’s technology can also be used in the hot 
regions of Brazil, he said.

The Ambassador of Ecuador, Hector Cueva Jacome, said that India’s experience in micro irrigation 
systems is very important. It can be used to achieve more agricultural output in Latin American 
nations as well. In places like Jalgaon where the climatic conditions are similar to a desert and 
temperature can go up to 50 degree celsius, Jain Irrigation’s technology assists farmers to grow 
bananas and take very high output. This is very innovative, he added.

Many of Latin American countries are keen to do a tie-up with Jain Irrigation for undertaking several 
projects like these and enhance their overall agricultural productivity.

v
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          Smart AgriPost
         

          Smart AgriPost

News, Views and Interviews.....
....more about agriculture & food processing

SMART AGRI POST
Empowering agripreneurs…

P2C Communications
38-B, Ground Floor,Yusuf Sarai, Green Park
New Delhi-110016
Phone no: +91-11-64555667
Mob: +91-9266155667

WE STAND TO SERVE THE FISHER 
MEMBERS OF FISHERY COOPERATIVES 

AND PROMOTE THE GROWTH OF 
FISHERY COOPERATIVE MOVEMENT

•	 Transfer	of	intermediate	technology	of	fishers	through	cooperatives.
•	 Provide	insurance	cover	to	approx.	42.14	Lakh	Fisher	through	PMSBY	for	₹	2,	00,000/-	against	

accidental	death	or	permanent	(full)	disability	or	₹	1,	00,000	against	permanent	(partial)	disability	to	
the	nominee/insured	during	the	year	2017-18.

•	 Supply	of	fish	to	Delhi	based	Hotels	and	quality	fish	to	consumers	in	Delhi.
•	 Arranging	inter-state	marketing	of	fish	and	establishing	post-harvest	infrastructure.
•	 Supply	of	inputs	and	fishery	requisites.
•	 Publishing	of	in-house	bi-lingual	quarterly	for	free	distribution	among	members	and	concerned	

departments.
•	 Conduct	of	in-depth	studies	on	different	aspects	of	fisheries.	
•	 Collect,	compile	and	disseminate	data	on	fishery	cooperatives.
•	 Providing	consultancy	to	fishery	cooperatives	for	formation	of	project/	Schemes
•	 Promotion	of	fishery	exports.
•	 Providing	Education	and	Training	to	fisher	members	under	Ministry	of	Agriculture	Govt.	of	India	&	

NFDB	funding.
•	 Setting	up	of	demonstration-cum-production	fishery	units	and	Aana	One	Centres.	

NATIONAL FEDERATION OF FISHERS COOPERATIVES LTD.
(Administrative Control of Ministry of Agriculture, Govt. of India, New Delhi)

7, SaritaVihar Institutional Area, New Delhi-110076
Website: www.fishcopfed.com

Our Regional/Unit Offices
FISHCOPFED    Chhattisgarh   Andhra Pradesh  Tamil Nadu Odisha   Assam Maharashtra Rajasthan
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Focusing on Sustainability and Economic Transformation of Primary 
Producers, Processors, Exporters & Other Stakeholders  

CIFE, Mumbai, 15 June 2019

Efficient Value Chain
in Fisheries & Aquaculture

Driving Growth of fisheries in India 

An Annual Campaign to Strengthen Fisheries Value Chain & Connect 
Stakeholders across India.

Venue State Date
CIFE, Mumbai Maharashtra 15 June 2019
*Raipur Chhattisgarh 29 June 2019

*Vijayawada Andhra Pradesh 20 July 2019
*Kolkata West Bengal 31 August 2019
*Bhubaneswar Odisha 07 September 2019
*Kochi Kerala 05 October 2019

Event Details

*Exact Venue will be informed once it is fixed

For online registration visit www.smartagripost.com or email us on eventsmartagripost@gmail.com or   
smartagripost@gmail.com

For further information on partnership, participation & advertisement
Please contact: Chittrupa Anand +91-11-49052556, 42547320

Facebook/Twitter/Instagram: Smart AgriPost

Why do you need to participate?
•	 To connect more than 1500 decision 

makers (both from industry and policy 
segments)

•	 To deliberate on key issues affecting 
primary producers, processors and 
exporters

•	 To bridge the gap among researchers/
scientists, policy makers and end users

•	 To decide on a joint action plan and 
involve all stakeholders to achieve that

Who can participate?
•	 Primary Producers/ Hatcheries /Entrepreneurs
•	 Processors, Exporters& Fisheries Industries 
•	 Technology and Machine Manufacturers, Software 

Application/Service Providers
•	 Researchers & Scientists (ICAR institutes & Universities)
•	 Government Officers( both state and central 

governments)
•	 Drug and Feed Manufactures
•	 Cooperatives, Associations
•	 Consultants & Professionals Related to Fisheries Sector




