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FOREWORD

< [ Mis en forme : Gauche

I am pleasedto have this opportunity to share about this Post Report pub]ication (yrthe
“International Conference on Moringa Entrepreneursbip” which was he]dfrom 20-22" Dec
2018 at Kanyakumari, Tamilnadu.

Moring tree which is called ‘Moringa Oliefera’, tree of life or miracle tree in English, is
indeed God’s gift to mankind, serving as green gold. Moringa, a native to India, is widely
cultivated across the world because of its power to with stand both severe drought and mild
frost conditions. With its high nutritive value, every part of the tree is suitable for either

nutritional or pharmalogical purpose. The products stemming from moringa leaves, seeds
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and bark and roots are being increasingly proven to be sustainable source cf livelihoods and

wealth creation.

Moringa is truly a miracle plant, and a divine gz‘ﬁ:for the nourishing and healing (yF
mankind. This magic plant has so many uses and special features, and it is really difficult
to know where to start, sharing about their benefits, which I have learned about this
wonderful plant. Although few people have ever heard of it today Moringa could soon
become one of the world’s most valuable plants, at least in broad humanitarian terms.In
the words of Andrew Young (UN Ambassador) Moringa shows great promise as a tool to
help overcome some of the most severe problems in the developing world — malnutrition,

deforestation, impure water and poverty.

This international conference is clearly a first step to scientifically validate the traditional
and widely practiced evidence-based medical benefits of moringa and further explore the
future potentials and possibilities of the use of moringa not only as a nutritional
supplement but also to make use ints mu]tifarious bengﬁ'ts in medical, health care and
cosmetic applications. This platform was an opportunity to disseminate about the multiple
health and medical applications of this miracle tree to the World Scientific and Medical
Community and to promote and popularize its extensive use for the wellness and welfare of

Human race.

This Conference also opened avenues for inspiring entrepreneurship development based on

Moringa products and promoting the networking opportunities in tbefie]d.

Various audiences were present during the conference, like experts who shared their rich
knowledge and experience especially in specialized moringa based product development and
Students who participated with the vision of becoming dynamic entrepreneurs in Moringa
cultivation, along with traders and people who were already in the moringa farming were
benefitted through networking possibilities and also refreshing their knowledge on the latest

advancements in Moringa products development.
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“Begin with the end in mind” is an old saying. I am
happy to share that “The International Conference on
Moringa Entrepreneurship” has achieved its purpose of

disseminating knowledge and practical experiences of
delegates in cultivating, processing and marketing the moringa based products and also
further encouraged the participants towards exploring methods of efficient farm
management, identifying technologies, products, funding opportunities, business avenues

and to develop their business networks.

We are thankful to all the dignitaries who were present for the conference from various
field sban’ng their valuable insigbts andfor their valuable support in making this program
a grand success. Also special mention and thanks to the researchers and moringa product

developers who presented their papers and did poster presentations at the conference.

This publication is presented in a way that the reader’s will find it easy to get a snapshot
of all the proceedings happened during the Conference
and the book will give you the key information’s in a
concise way so that it will be easy to read and share its

content with others.

I wish you a lot of fun as you acquire new knowledge

tbrough this pub]ication and spread the word about this

God given miracle plant to others and join the army qf bearing the torch to create a pain

free world.

Sr. Dr. Archana Das DM
Secretary
Stella Maris Institute of Development Studies (SMIDS)
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Message from the Director of Stella Maris Institute of Development Studies
(SMIDS)

Jebamalai Vinanchiarachi, Former Principal Adviser to the Director General, UNIDO, Vienna,
Austria

Principal Adviser, Knowledge Management Associates, Austria

Moringa tree is God’s gift to humanity. The tree is now called “green gold” by virtue of its
proven utilities. The products of the tree are increasingly being used by pharmaceutical,
cosmetic and food processing firms, leading to a dramatic increase in the global demand for
moringa-based products. The global market value of value added products is to the tune of over
$10 billion, growing at an average annual rate of over 13 per cent. This promising product area
makes an indelible impact on the livelihoods of millions of poor across countries and continents
and serve as potential source of wealth creation.

SMIDS captures this “niche” product area for the cause of making a breakthrough in the quality
of the poor living in rural areas. The ideas that transpired during the international conference
organized by SMIDS in Kanyakumari unveiled unlimited avenues of making an array of value
added products with direct and indirect impact on the welfare of the people engaged in farming
and processing activities.

The impact of the Conference lends credence to the fact that knowledge is wealth. Knowledge
disseminated during the Conference created awareness among the participants about the
potential of moringa tree serving as an infinite source of wealth creation. The internationally
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tradable products sourced from different parts of moringa tree could serve as sustainable
sources of livelihoods and wealth creation.

| am extremely happy that SMIDS is coming out with the Conference report comprising all the
research papers presented during Conference. | am sure, the ideas contained therein will
rekindle new and dynamic avenues of making optimal use of green gold — moringa.

| sincerely believe that the report will serve as a good source of knowledge and research
pertinent to farming and processing activities.

Jebamalai
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Introduction

ABOUT STELLA MARIS INSTITUTE OF DEVELOPMENT STUDIES (SMIDS):

SMIDS is a not for profit organization, founded in the year 1997 and being managed by the
Sisters of the Congregation, the Daughters of Mary. SMIDS works in the areas of Animal
Husbandry, Dairying & Fisheries, Animal Welfare, Children, Disaster Management, Environment
and natural resource management, Food and Agriculture, HIV/AIDS, Legal Awareness & Aid,
Micro Finance (SHGs), Panchayati Raj, Women’s Development & Empowerment, etc. As part of
the sustainable livelihood mission SMIDS involved in various research activities to find alternate

livelihood creation for the poor and marginalized farmers.
CENTRE OF EXCELLENCE FOR MORINGA:

SMIDS realized the high potential and value of Moringa products and also understood the gap
in the area of cultivation, processing and trading. By understanding the need, SMIDS has set up
the Centre of Excellence for Moringa at SMIDS campus, Kanyakumari. Centre of Excellence for
Moringa is the first such Centre in South India, which closely works with the farmers and
integrates traders, financial institutions, researchers and equipment suppliers. It incorporates
many different methods of protected cultivation and improved modern methods of processing.
It will provide Moringa farmers a wide spectrum of new technologies and possibilities to learn
and later adopt and use in their own fields to raise their produce and resource efficiency. Also it
aims at increasing farmers' yield and productivity using innovative method and technology to

add value for their produce material.

Centre of Excellence for Moringa is intent to set up a high tech lab facility to execute world class
research activities in the area of Moringa production. Also this centre will facilitate the farmers

to set up a Moringa producers’ company in South Tamilnadu.
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HISTORY OF MORINGA:

Moringa is the vernacular Tamil name for the small tree. Moringa Oleifera is also called the
drumstick tree, very popular in the home stead of South India especially Tamilnadu and Kerala,
much valued for its leaf and fruits. The leaf, flower, fruit are used as a vegetable and also used
in a variety of Siddha and Ayurvedhic- Medical formulations. The oil from Moringa seed is also
used in a variety of medical preparations both in Siddha and Ayurvedha. It is mentioned in the
Siddha scriptures that there are more than 500 important bio chemical compounds in moringa

of which more than 300 are essential for human body.

The leaf contains almost all the essential vitamins including Vitamin K, almost all the essential
minerals including calcium phosphorous Magnesium and Zinc and almost all the essential
Amino acids, hence considered to be the single source of essential nutrients for human.
Moringa Leaves also contain very rare regulatory compounds and antioxidants like Flavanodes
Zeatin and Beta Carotene for regulating enzymes and also function as antioxidants suppressing

inflammation and pseudo immunity.

Moringa oleifera has been used for generations in India and neighboring countries to treat and
prevent diseases such as diabetics, heart diseases, anemia, arthritis, diseases of liver and
respiratory skin and digestive disorders. Moringa is also used in recent years to alleviate anemia
(tired blood) Rheumatism, arthritis and other joint pain, asthma, cancer, constipations,
diabetics, diarrhea, epilepsy stomach pain, stomach and intestinal, ulcers, intestinal spasms,
head ache, heart problems, high blood pressure, kidney stones, fluid retention, thyroid

disorders and a variety of medical and health care applications.

So Moringa leaf powder is now used globally as a nutritional supplement and also sickness
healing magic powder and infact is fast emerging as a “Global Super Food”. So Moringa tree is

now popularly called as a Miracle Tree and also as the “Tree of Life”.
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INTERNATIONAL CONFERENCE ON MORINGA ENTREPRENEURSHIP:

The International Conference on Moringa Entrepreneurship was held in Kanyakumari, the
southernmost part of India, at the Hotel Singaar International from 20-22 December 2019. This
International seminar is the first step to scientifically validate the traditional and widely
practiced evidence based medical benefits of Moringa and further explore the future potentials
and possibilities of the use of Moringa not only as a nutritional supplement but also to make
use of its multifarious benefits in medical and health care applications. This platform will also
be utilized to announce the multiple health and medical applications of this miracle tree to the
world scientific and medical community and to promote and popularize the extensive use for

the wellness and welfare of human race.

The scope of “Moringa” conference aimed to bring the advancements in the field of cultivation,
value addition, and marketing through exchange of ideas, sharing latest developments &
current technologies, and identify future trends. The conference will enable participants the

opportunity to develop social networks among a group of international participants.

PARTICIPANTS:

Two Hundred and twenty participants attended the conference from different parts of the
globe with thought provoking keynote lectures, oral and poster presentations. The purpose of
this 3 DAY CONFERENCE is to bring together high profiled researchers, scholars, producers,
traders, decision makers, eminent personalities and students around the world under a single

roof.

OUuTPUT:

It was an opportunity for the participants to Learn & Explore about technologies and product.
Many found this opportunity as Business potential. Excellent speakers and researchers got an
online visibility to their work and products. Many cultivators and traders found solution for

their problems in Moringa production, processing and marketing.
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Plenary Session

A). INAUGURAL ADDRESS:

DR. N. KUMAR, VICE CHANCELLOR, TAMIL NADU AGRICULTURAL UNIVERSITY

Two reasons compelled me to attend this conference. One is affinity to my native district.
Second reason is affinity to the native tree moringa, a common man’s vegetable which has
assumed a status of home vegetable garden to the commercial status. Now it has also
becomesan export oriented crop. So our intervention from University side, government side
needs to see that the produce is knocking at the doors of needy people in other countries with
quality assurance. As everyone knows Moringa a ‘miracle tree’ its uniqueness is every part is
useful right from flowers, leaf, bark, fruit, and seed. No part in the tree is waste. It is a very
potential tree. We use to call coconut tree as Kalpakaviruksha, at least we should also attach
some prominent name to Moringa which is becoming more popular now a days.As far as India
is concerned we are the leader and have already used 38,000 hectares of land for cultivation
and producing nearly 2.2 million tons of Moringa leaves alone. The trend has already spread to
states like Tamil Nadu, Karnataka, Andhra Pradesh and some parts of Maharashtra and Gujarat.
Though even North India wanted to take up the Moringa cultivation, because of adverse
climate it is not possible, as Moringa remains the crop of Tropical region. Fortunately some of
the districts in Tamil Nadu like Dindugal, Thoothukudi, Theni, Karur, Erode etc. are fast enough

to grab the opportunity as the places are highly suitable for commercial cultivation of Moringa.

From our University side we have released two types of varieties PKN1 & PKN2. | am happy to
inform you that PKN1 has revolutionized in a way it has become synonymous to Moringa crop,
because of its exceptional performance, which was introduced 25 years back, and the
University has also identified ways of addressing the genetic contamination, and taken up a

project which has purified the original variety and maintain the seed availability, because for

12 Post- Conference Report 2018 — International Conference on Moringa Entrepreneurship



any industry to flourish the seed availability should be ensured for those who seek.

The Nutritional property of Moringa is unmatchable. People say carrot is rich in Vitamin A, but
Moringa has 7 times more nutritional value than carrots and has 7-8 times more calcium value
than present in milk. Moringa is a multi-vitamin plant and has essential nutrients like potassium
which needs to be highly exploited crop, and take it up at a big scale. Earlier we heard from the
speaker that our products are not up to the expected standard of the importing countries, so
my request to the scientists that we have a very good process technology lab and other related
facilities in TNAU, if the division team of Export brings to the notice of the University scientist
we would take up in a meticulous way and provide right solutions. Because India is considered
leader in many crops, like cashewwe are the leader. Intea, and vegetable we are number two in
production. So it is not a big task. The problem is some people do not reveal the facts to the
scientist and keep it a secret. So if your requirements are well indicated to the University, |
assure that we would be able to develop the protocol for exports. The reason why | am saying
this is, though we are leader in Banana production, only 1% is being exported. Whereas in
country like Peru and some of the African countries, where the food is produced lessabout 90%

are exported. The real problem is export protocols are not being successfully followed in India.

Recently for your information, from Theni, we have sent one container load of banana
successfully to the Italy port and now undergoing post import quality assessments. If one city
accepts it, then we are not going to compete with other countries or organizations who are
dealing multiple varieties of Banana. We have our own varieties of banana, like Kanyakumari is
leader in the production of Nendram, Kathali these products can be easily exported. Once the
proper requirement is there, | am sure that TNAU will take it in a positive way and help the
farmers. And also my request to the entrepreneurs who are related to Moringa processing that
you should not exploit the growers, and due share should be given to them, as they are the

ultimate producers of this Moringa.

So with these few words | am happy to inaugurate the International Conference on Moringa

Entrepreneurship and once again thank you for the opportunity.
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B). PRESIDENTIAL ADDRESS:

DR. JEBAMALAI VINANCHIARACHI, DIRECTOR, SMIDS
Former Principal Advisor to the Director General of UNIDO Vienna Austria

We are living in a world of Technological marvel, we are talking about the 4™ Industrial
revolution, which is nothing but underlined by so many varieties of destructive technologies,
every day inventions happen but it becomes obsolete the next day as new things come up. It is

called creative destruction.

In this process something is running parallel, Traditional knowledge is flourishing as a source of
wealth creation, everywhere across the countries. And traditional products used by our great
parents, is now penetrating coveted markets. And in the last three years, the global demand for
Moringa and Moringa based products, is growing at an average rate of 10% per year. It is a very
high rate of growth actually. A friend of mine who had good position in US, an distinguished
student IIT , he abandoned everything and has already converted 200 acres for Moringa

cultivation and planning for 400 to 600 acres in future.

Moringa is a gift of God given to mankind, which we only recently we discovered. | also found
that many cosmetic and pharmaceutical companies using Moringa for their high nutrition
content. | also realized that the secret of me looking young is mainly due to daily intake of
Moringa based curries in my young age, prepared daily by my sister in law from one Moringa
tree in our back yard. Three years also discovered that when you combine Moringa oil with aloe
Vera gel that is the best cream to apply on face, that is reason for the glow in my face even

when | am 74 years old.

With all these technological marvels, Countries are enhancing global competitiveness, without
the resource based comparative advantages, using human ingenuity at the infinite source of
wealth creation. The Japan is one example. But at the same time it is being increasingly proved
that the resource based comparative advantage is the pre requisite for achieving rapid
economic transformation. And with Moringa we have huge resource based comparative

advantage; unfortunately we are not converting it in to competitiveness, because we rarely
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apply the science and technology in to that situation. Take for example, Palm oil plant was
originally transplanted from West Africa to Malaysia. Today Malaysia is top performer in
producing 87 varieties of Pal oil based products. But in Africa the tree is still standing. What is
the difference here is, Malaysians applied the Science and technology, which is just a simple

efficient farm management which dramatically increased the production.

In the case of Moringa what is happening is everything is sold, Moringa leaves, seed, stem and
roots. We use to say waste is not a waste until it is wasted. This is applicable to Moringa, that’s

why everybody is venturing in production of Moringa.

A person from Sudan who is 94 years old has become a Billionaire just by planting the Moringa
seed which he brought from Tamilnadu some 20 years back. Twenty years ago he came to
Tamilnadu as an ordinary farmer and a tourist, he read somewhere about the value of Moringa
took some seeds and plated in just a 35 acres and believe me in the global market he is the best
performer. Everybody wants to buy from him. I met him and asked him how he made it. He says
everything he does manually. He plucks the good leaves, get rid of the spoiled ones, expose it to
sun, and the preserve it and pack it to international standards and quality control norms, he
provides intensive training to the totally illiterate farmers who are working there. This product
has transformed their lives; their children are going to Universities. Same | saw in the life of
farmers living in Zanzibar, china. Within 5 years their life was completely transformed because

of one promising product.

It is said that Indiato struggle to achieve ratification of its transformation, it has to be one or
last in the country side. We believe in that, as the rural area is the nerve center. The SMIDS is
very keen to disseminate knowledge pertaining to value addition, semi processing and then
processing for final product. We have actually brought so many experts who are involved in
this. All the ideas which are going to be transpired during this conference are under pinned by
practical insight and nothing less than that. The SMIDS will certainly attend to follow up and
conceptualize, formulate & implement big project making an long lasting impact on rural

poverty reduction.
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O). GOVERNMENT SCHEMES AVAILABLE FOR MORINGA CULTIVATION:

MR. ASHOK - DEPUTY DIRECTOR,

DIRECTORATE OF HORTICULTURE AND PLANTATION CROPS

Happy to be part of this International Conference on Moringa Entrepreneurship and share
about few Government schemes available on behalf of the Directorate of Horticulture and
plantation crops Kanyakumari District. Though in India 38,000 hectares have been used for
Moringa cultivation it is to our surprise that only 3 hectares have been used in Kanyakumari
district. Initially lwas amazed at the confidence of the SMID — Dr. Kamalhasan Pillai& Sis
Archana, who met me with this idea of conducting such program in Kanyakumari district. | was
wondering given the situation how they chose Kanyakumari for that purpose. | thought
Thoothukudi would have been a better place. But now | could see how true their instinct is.
Only after they met me with the idea, | believed that there is possibility of doing Moringa
cultivation in Kanyakumari in a large scale manner. | knew round 12 people are exporting

moringa products from here to Gulf countries and Maldives daily.

Here | would like to talk about the feasibility of moringa cultivation and also the schemes
available for the support of the same. Two places of cultivation is possible — the places where
windmill is lying vacant, dry area, around 1000 acres available for moringa cultivation. We need
to influence the wind mill owners for that matter. Secondly, the rubber plantations place,
where in the beginning 2 years of the rubber plantation they also plant the banana trees, and
also tapioca. We could also try to plant moringa in these places. Around 28,000 hectare place is

available, so in these two places we can promote moringa cultivation.

There are about two types of schemes available, one is scheme based and another is project

based (www.migh.gov.in). The scheme based has four divisions based on the subsidy we

provide you the support. Project based means if you prepare the project based on the
guidelines given, you can receive the fund. If you submit project for moringa we will consider it.
Even you can find some details here in www.nhp.gov.in, alsounder NHP we have project based
funding. If we want to do moringa farm in 1000 or 2000 hectares we will send it for approval.

And there is provision for Rs 20,000 to 25,000 fund support per hectare under this scheme.
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We also have plan for area extension also. Another one is GAP — Good Advisory Practice, where

we can get around Rs.10,000 as subsidy for one hectare.

Other than this through NHRDF, value chain process in moringa was proposed in 2 places in
Tamil nadu, (Dindugal & Theni), but it has not started yet. | think if you take steps proactively
you could bring that program to Kanyakumari itself before anyone could do. So there are
already many plans available but we need to ask and get them. If you propose such programs
for our Kanyakumari district which benefits the people, then Horticulture Department will be

surely supporting such initiatives and extend our help towards it.

D). FELICITATION:
SHRI. AUSTIN, MEMBER OF LEGISLATIVE ASSEMBLY, KANYAKUMARI

Greetings to everyone. People before me spoke about the medicinal values of moringa and the
different parts of moringa which is very useful. But this awareness is not present among the
common man today. This is the reason why only 3 acres have been used for moringa cultivation
in Kanyakumari district. My request to the Deputy Director of Horticulture is that they should
take this message to people and explain about the benefits of moringa and the profitability of
this moringa cultivation. | remember 24 years back, | sold 4 acre land to a landlord. He removed
the coconut trees in the land and planted the Jaffna moringa trees (The drumstick would be
from 3 to 4 feet actually). And within first cultivation time he earned the money, which he has
paid as land rate, through the moringa business.That’s how there was demand even in those
days. In Sathankulam, Udankudi, &Thoothukudi we could see plenty of moringa farms now a
days. But in Kanyakumari the awareness isvery less therefore moringa is only planted as a home
plant. The horticulture department should bring more awareness on the medical health
benefits of the moringa to people. With this | would like to thank everyone for coming to our
constituency and believe that good things will happen here and extend your support for the

development of this Kanyakumari district.
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BE). KEY NOTE ADDRESS:
MR. AMALOPAVANATHAN, DEPUTY MANAGING DIRECTOR, NABARD

We are in a very critical stage as far as the Farm development is concerned. The reason for that
is we have started the systems and institutions in early 50’s when we started the plan for the
development. The agricultural situation at that time was very different. There was severe food
shortage, and an urgent need for increasing the food supply was there. So host of institutions
were started including the ICR, Universities, Research stations, Extension services, Societies, Co-
operative Banks many such institutions were started during that time. 75 year down the line we
are continuing with the same, even the demographic situations have changed, the purchase
system has changed, the supply chains have improved, purchasing power of the people have

improved but the systems that were created during 1950s remain the same.

The problems of dealing the deficit are different from the problem of supply. Today we have
lots of surplus created but we are trying to manage the surplus with the institutions that is
meant for dealing with deficit. This is one big problem we are facing. Therefore we need to re-

look the entire strategy of agriculture and rural development.

We started with almost 100% of the silk labor, today almost 100% of the farm inputs are
purchased from the field, right from seeds to everything. Earlier it was entirely organic because
people were using the farm manure etc but even though now we are using, but almost we are
done away with the old systems. Therefore so much change has taken place. The purchasing
power and the customerpattern have changed. Therefore we need to re-orient the agriculture

towards that and all the strategies.

The Department of Extension earlier used to visit the field but it has changed, we hardly see it
now. The sales system continuesthe same now and the people are given subsidies and fees etc
rather than going and educating the farmers about what they should do. Now they are doing in
radios’ and FMs. And | don’t know how many of us are actually seeing the farmers program in
the Television’s. Now there is other competing element that has come that is being relegated

to back. According to our National Survey only 3% are taking advice from scientific institutions’.
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Rests of them arerelying on other channels to get the advices on Agricultural farming. And we
need to think why this is so. And be alike that scientific knowledge should be going from the
farming universities and also from Krishi Nigam Kendras etc. We have serious concern about
this. And what we are doing now we don’t know. All the scientists are here, we need to think

about it.

The second thing is going from the sustenance agriculture, to the commercial agriculture
domestically and going for trade with agriculture and then International markets it requires
different kinds of changes that are required. In terms of standard, practices etc. And from an
Individual farmer oriented agriculture we are going towards agricultural enterprises. Now we
are talking about 100 acres of moringa etc these are enterprises. It is not just a farming for an

own purpose. So people are moving towards enterprises but our systems are not moving.

Benefits of exporting moringa has not reached our own population in India, and today we are
facing lot of Nutritional insecurity, though we have achieved some food security but the
Nutritional security is very bad. We have achieved public health, but still we could see lots of
people are retarded in many parts of country. And malnutrition is present even now. Inclusive
development should also include every factors of development. Now we have also developed
organic farming and natural farming. There is a difference of opinion that organic is better than
natural farming vice versa. And that organic is not nature, but natural farming is different.
There are some scientific debates which | am not interested. The thing is that we need to reach

the people the way nutritional security is achieved not only in India but globally.

We don’t need to export; we have huge market here with purchasing power. But the issue is do
we provide quality products to our own country. You know the answer better. Universities are
or Research stations are increasingly moving to production oriented. The commercial
orientations are also important. How many enterprises we are creating? How many are
participating at the universities. We could rarely see companies joining them. We should
research, commercialize, and take it forward to the people and enterprises. They should move
forward in terms of technology and that is very crucial for our Universities to move forward in

future.
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We need to create a lot of awareness on moringa, and only way is through network. There is no
dearth of cooperation from NABARD but in terms of networking | need to comment. We are
very successful individually but when we join together we are not that much successful. We are
the land of small & marginal farmers. We need to evolve some systems. As you know that
NABARD has started farmer producer organizations, which is three years old, and it has started
more than 3000 Farmer producer organization. It starts from awareness building and slowly
takes it into company format, so that they will be able to manage themselves, in terms of
production, purchase, marketing processing etc. So this model is the key for success of all
farmers. And here where the scientist’s entire role is important, you need to hand hold them
and give those practices and then see that they practice the right methods so that the markets
can accept that. The farmer producer organization is the center of this so that in production
and supply side they can manage in collaboration with universities and on the demand side

they can manage it with the enterprises export councils.

And whatever the financial need s are there NABARD is able to supply this by giving them up to
21 lakhs as grant up to formation of the company and come out with the business model. We
have recently started the venture fund, because initially they will not be able to take loans, so
we started a month ago. Also Nav Kisan a subsidy created by NABARD for retaining these loan
to the Farmers producers’ organizations for financial support and | happen to be the chairman
of it and we have done a quite a bit. In last 4 years 58,000 crores it was in 2014 and today it is
620 crores. | am planning to take it forward to 2200 crores in another 6months’ time. The need
for collaboration and networking with Government is very important. We are going to sign
agreements with Orissa and Haryana govt. And Tamilnadu govt. in principal agreed but there is
no movement on that unfortunately. So many govtsare joining hands to promote the FPOs.

Different organizations of the Govt. like horticulture etc should join and network together.

We need to develop enterprises capable of delivering in the field. We need to develop
inclusively. Farmers club promoted by NABARD, a person from Maharashtra, chief volunteer, 2
and half lakhs farmers are under him. We have more than 7 lakhs farmers club. Farmers club

are there propagating the technology, bringing the scientists to the farmers.
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Expenditure is met by us. And we have further 500 crores for FPO promotion. We have the
promoting and resource supporting agencies of NABARD for every state which you can make
use of. To help them to register a society or company there are manuals and guidelines’. Small
farmers can unite together; it will be a huge success. Enterprise development is very important
and we have sanctioned the first one from NABARD to Madurai campus of TNAU to take care of
the south operations. All the entrepreneurs will go there and get their product tested; we have
also covered the areas like vendor capital front, NGO front, Bankers and also the Scientists, who

can all meet at one place. So please make use of the especially people in southern states.

Finally, I would like to thank the Stella Maris Institution for having invited me. For every product
based you can form clusters like moringa clusters, cashew clusters, rubber clusters etc. as the
cluster based approach will help us to unite the farmers and invite lot technologies and market
oriented production and then NABARD will be with you all the way. You can contact us for any

support in this regard; | am available 24/7. Thanks again. All the Best.
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Production (A Case study)

MR. PADMANAND. V.,
EXECUTIVE DIRECTOR, GRANT THORNTON INDIA IIP

Mr. Padmanand with his profound knowledge and experience has made
the participants to dream and aspire more in their domain of agriculture

based production, preservation and value addition through various

programs and schemes available throughout India. In his session he

mentioned about the following schemes, benefits, eligibility and process:

MoFPI Scheme for Creation /Expansion of Food Processing & Preservation Capacities
Mega Food Parks Scheme- MoFPI

Scheme for Cold Chain Infrastructure Development

Micro Small Enterprises- Cluster Development Program

Project Profile- MSE-CDP

Project Profile- MIIUS

SFURTI Scheme: With a view to make the traditional industries more productive, competitive
and facilitate their sustainable growth, the Government of India has launched a Scheme in the
year 2005 called SFURTI (Scheme of Fund for Regeneration of Traditional Industries). The Union
Ministry of Micro, Small and Medium Enterprises and its organizations and institutions, in
collaboration with State Governments, their organizations concerned, non-Governmental
organizations, etc., are implementing the Scheme. Grant Thornton has been appointed as

Technical Agency for Implementation of Projects.

Along with this he shared his own experience of working for SRUTHI scheme. Mr. Padmanand
answered all the queries raised by the participants. His session was more helpful for the

business startups and expansion of the Moringa product based business.
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SESSION 2
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DR. R. BALAKUMBAHAN,
ASSISTANT PROFESSOR (HORTICULTURE), DEPARTMENT OF VEGETABLE CROPS
HORTICULTURAL COLLEGE AND RESEARCH INSTITUTE, PERIYAKULAM.

Moringa Oleifera, a deciduous, fast growing plants, Widely distributed along tropical and sub-

tropical climates is known as Horse raddish tree, Raddish tree, West indian bean and Miracle

tree which originated from North West India.

Different varieties and crop improvement:

a)

e)

g)

Moringa arborea, a very beautiful tree, because it’s covered with its large sprays of pale
pink & wine red flowers. Young fruits resemble like a yard long string bean. Root is used
for medicine (root).

Moringa borziana, Occurs from southern kenya to kisimayu in southern somalia.
Produce tuber more than 1m. Flowers are greenish cream to yellow with brown
smudges on petal tips.

Moringa pygmaea,Tiniest member of moringa, delicate tuberous herb with very tiny
leaflets.

Moringa longituba, grows in northeastern Kenya, southeastern Ethiopia, and much of
Somalia. It is broadly used medicinally for intestinal disorders of camels & goats. It has
bright red flowers and has large tuber with one small shoot reaching knee high above
soil.

Moringa stenopetala, most research be applied and focuses in this species, other than
M.oleifera. It is an important food plant in southwestern Ethiopia.

Moringa ruspoliana,Occurs from northern somalia to southeastern Ethiopia. It is the
only species having simply pinnate leaves, large leaflets (15cm dia) and flowers — are
pink with green bases.

Moringaovalifolia,found from central Namibia to southwestern Angola, usually grows
on rocky ground.
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h) Moringa drouhardi, conspicuous element of southern malagasy dry forest, which grows
extremely fast, surpassing 3m in its first year.

i) Moringa hildebrandtii is a beautiful tree with a massive water storing trunk can grow to
20 m tall, leaf rachis and stem tip of young plants is often a distinctive deep red.

j)  Moringa peregrine,Use as imporant oils in ancient times. In southern Arabian Peninsula,
Tubers of saplings are roasted and eaten.

k) Moringa oleiferaa fast growing, small tree adapted to arid sandy condition and every
part of leaves is beneficial.

I) Moringa concanensis, very strong central trunk that is covered with an extremely
distinctive layer of furrowed bark. It has bipinnate leaves, petals with red streaks or
reddish at base. It occurs in tropical dry forest from southeastern pakistan to south tip
of India.

Crop Improvement:

e KM 1- Improved type designated as seed moringa (Bushy variety), Selection from a seed
type, Pods are short (32-37 cm lendht), 226-328 pods/ tree.

e PKM 1- Pureline selection from a selfing population, Harvest-: 8-9 MAP, 200-350
pods/tree, propagated through seeds

e PKM 2 - Hybrid derivative (MP 31 x MP 28), Medium tall tree, Pod length: 123 ¢cm, Pod
girth: 8.5 cm, Pod weight: 280 g, Less seed content and more flesh content, Propagated
through seeds

e GKVK 1, 2, 3 - UAS Bangalore, Small stemmed varieties with 2-2.5 m height, 120-200
pods/tree/year.

e Dhanaraj - UAS, Dharwad (UHS), starts bearing 9-10 MAP, 150-200 pods/tree/year, Pod
length- 35-40 cm, propgated through seeds.

e Bhagya - UHS, Bagalkot, and Open pollinated seedling selection from Dhanaraj, 2-4 m
height, Flowering- 100-110 DAP, Pod length- 60-70 cm, 350-400 pods/tree/year.

e Rohit 1 - Superior quality, two crops/ year, yields 400-600 pods/ tree/year

o Konkan Ruchira - BSKV, Dapoli, Selection from Vasai Local, Annual bushy tree,
Flowering- 90-100 DAP, 275 pods/tree/year

e Anupama - KAU, Early, regular, protracted flowering and high yield, Yield/ tree: 300 kg,
Pod length: 55.5 cm, Fruit colour: green

e AD 4 —KAU, Early, regular, protracted flowering and high yield, Yield/ tree: 285 kg, Pod
length: 55 cm, Fruit color: reddish green turn dark green at harvest stage, Annual seed
drumstick.
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| DR. L. PUGALENDHI, PH.D., PDF (ISRAEL), {Mis en forme : Espagnol

(International)
PROFESSOR AND HEAD (HORT.)HORTICULTURAL RESEARCH STATION, TAMIL NADU
AGRICULTURAL UNIVERSITY, COIMBATORE

Tree of “Miracle” Moringa, Olifera Moringa oleifera— Moringaceae, an incredible plant to the
mankind. It has got immense potential to end malnutrition and starvation. Different parts of
this plant contain a profile of important proteins and minerals like iron, calcium, vitamin B and
C, B — carotene, amino acids and various phenolics. It provides rare combination of zeatin,
quercetin, B - sitosterol, caffeoyl quininc acid and kaempferol. It is known as a balanced diet for
human. Drumstick is mostly cultivated in home gardens and courtyards. Moringa oleifera is
adapted to a wide range of soil types but best in well drained loam to clay loam. It does not
withstand prolonged water logging. It prefers a neutral to slightly acidic soil reaction. Pacific
atolls, where pH is >8.5. Best suitable temperature range between 26 to 40° C, Annual rainfall
required 500mm. Moringa is quite drought tolerant, but it yields much less foliage under

continuous water stress.

Potential uses of Moringa:

Leaves are used as high Nutrition food and Medicine; trees are used as Alley Cropping, and
planted to control soil erosion. Flowers are used for medicinal purpose, pods are used as
nutritional food and medicine. Root are used for medicine preparation, seeds used as water
purifier, medicine and for oil extraction. Gum and barks are used for medicine. Such a way the

entire parts of the tree is been used by human being.

Origin Evolution & Other names for Moringa tree:Drumstick tree, never die tree, West Indian
Ben tree, Radish tree, harsh radish tree and Miracle tree are the other known names for
moringa in different parts of the world. Moringa tree is indigenous to North West India; south

of the Himalayan Mountains It is found growing wild in the Sub-Himalayan regions of Northern

27 Post- Conference Report 2018 — International Conference on Moringa Entrepreneurship



India and now grown worldwide in the tropics and sub-tropics. The moringaceae is a single
genus family with 13 known species. Moringa oleifera is the most widely known species and is

planted in the whole tropical belt. Common

i i i i Plus: 4 times
name of Moringa oleifera in Malabar is olodllis: -
. . .. . mik th:\:}amlmmzs

Moringo and this is the origin of the generic T tiies e G ﬂ i CArTolS

) ] vitamin C in / @@\
name Moringa. It is also called as Morunga °fa"9°S
in Dravidian language of India means — 090
“generic root” \\

. @ Plus: 2 times
The moringa roots are pungent and Plus: 3 times —/me protein in

the potassium milk

commonly used as a condiment or garnish ibaass

by Europeans in India as a substitute for horse radish. Hence the tree is commonly known as
‘Horse radish tree’. The other widely used common name is ‘Drumstick tree’ (shape of the pods,

resembling the slender and curved stick used for beating the drum)
Distribution:

Moringa was cultivated in India and distributed to other areas of Tropical Asia in prehistoric
times. The British carried it from India to Africa as an ornamental tree. An Englishman named

Hinton East introduced it into Jamaica in 1784.

Global Distribution of Moringa (Fahey 2005)
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c) Ultra High density planting in Moringa for leaf and fruit

production

DR.T.N.BALAMOHAN, PH.D., PDF.
PROFESSOR AND HEAD (HORTICULTURE),
AGRL. COLLEGE & RES. INSTITUTE, TNAU, MADURAI

There are three systems of Moringa cultivation methods prevail in
Tamilnadu. They are Homestead single tree system, border system of cultivation, and
commercial cultivation (PMK 1 annual Moringa cultivation)

High Density planting for leaf production is a method followed by many farmers for commercial
purpose. The following specification is followed and advocated in the high density planting of
Moringa by TNAU

Spacing between the plant is 1x 1m, 4000/ ac. Plant are being planted per acre. Micro irrigation
inline system is recomonded. Total Cost of cultivation would be Rs. 1.52 lakh and the Yield
would be 22 t/ac fresh wt. and 3.5 t/ac dry wt. B: C ratio is 1.61 (first year)

Cost Economics on Ultra High density Farming is mentioned below

Expenditure 152400. Dry-3.5t/ac @ [Mis en forme : Frangais (France)
00 Rs. 70 /kg, | Mis en forme : Police :+Corps,

| year Francais (France)

Expenditure 53500.0 Dry-3.5t/ac @ 2.45 1.92 [ Mis en forme : Frangais (France)
0 Rs. 70 /kg ) Mis en forme : Police :+Corps,

Il year Frangais (France)
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Production parameter of Moringa at first cutting on Ultra High density planting

Spacing Plant density Fresh Matter Dry Matter Protein
(Plants / ha) (tonnes /ha/ ( tonnes /ha) (kg/ha)
cutting)
45x25cm 95,000 19.6 3.33 566
25X 10cm 3,50,000 29.7 5.05 859
15x10cm 9,00,000 52.6 8.94 1,520
10X 10cm 10,00,000 78.0 13.26 2,254

10 x 10 cm = 10 lakhs plants /ha
Moringa Shoots cut at 20 cm height:

650 t/ha/year, Harvest 50cm (every 35-40 days) andup to nine harvests can be obtained
annually.

Neutraceutical properties of moringa

e 46 Antioxidants & 36 Anti-Inflammatory compounds

e Fresh leaves boiled in water can be used in curing malaria, hypertension and stomach
pain

e Aqueous extract of the mature flowers contained the free neutral sugars

e Moringa seed oiled cake increases number of flowers and flower size in jasmines, rose

and tuberose
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d) Export Potential of Moringa

MR. PLATOSEN SAMARASAM,
ZUWA ORGANIC FARMS PVT LTD

A Management professional currently pursuing his passion - Sustainable

Agriculture and has started an organic farm and export company to

produce market and promote certified organic products. He is working
to establish a model farm with a farm school that would educate farmers on best practices in

agriculture.

At ZUWA aims to lead the farmers for a net income of 2 to 5 lakh per acre per year, by choosing
the right crop, adopting ultra dense cultivation, best organic practices, establishing market buy

back even before the first seed is sown and adding value to the produce.
Moringa market potential:

Current Market size of Moringa trades (2015) — 4 Billion USD. Market size of Moringa trade by
2020 - 9 Billion USD and India’s share of Moringa trade is approximately 50 %. Annual growth
rate globally is 10 % till 2022. Major buyers are from WEST — USA, Europe (UK, Germany,
France) China (Seeds — largest buyer) and Taiwan, S.E Asia — Malaysia, Singapore. Major Sellers
are India, Philippines, Mexico, Africa and Vietnam.

Moringa price an idea:

Moringa leaves -Conventional — 75 to 95 INR / Kilo and Organic — 100 to 150 INR

Moringa leaf powder-Conventional — 150 to 175 INR / Kilo, Organic — 250 to 450 INR / Kilo
Moringa T-Cut leaves -Organic — 175 to 250 INR / Kilo

Moringa Seed- Germination Organic— 2500 to 3000 INR / Kilo, Seeds — 450 to 800 INR / Kilo

Moringa Oil - India — 2000 to 5000 INR / litre, Abroad — 5000 — 10000 INR / Litre
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Minimising cost and standardizing process:

Following methods are being followed to reduce cost of Agri Inputs (2 1200 / Acre to X 350 per
Acre): Simplifying the Agri Inputs preparation, standardizing the Inputs, mminimizing the
number of application, skilling Labour (trial and error — learning curve), optimizing drying
technique for Quality, from Sun drying — local traders, solar dryers — Indian buyers (pharma and

Agri processing), advanced Solar — Export (Pharma Grade).

o o Moringa Tree
Value Addition Potential? -
N N N = RN
\ ‘ \
|
. 1 consumption
v Leaf |
° powder |
.

Private & Confidential 8

Land preparation with farm compost (6-10 tons per acre) is been followed by ZUA and the Drip
irrigation system (4 ft between laterals) is very effective.

Market potential of Moringa products:
Current Market size of Moringa trade (2015) — 4 Billion USD
* Market size of Moringa trade by 2020 — 9 Billion USD
* India’s share of Moringa trade — Approx 50 %
* Annual growth rate globally is 10 % till 2022
*  Major buyers:
* WEST — USA, Europe (UK, Germany, France)
* China (Seeds — largest buyer) and Taiwan
e S.E Asia — Malaysia, Singapore
e Major Sellers: India, Philippines, Mexico, Africa, Vietham.
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Contract Farming

UWA
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Productivity Issues and Enhancement

10,000 Trees / Acre — 2015 &35,000
Trees / Acre — 2018

Density

Productivity

Irrigation

Fertilizers

Fertilizer application

Pest Control

Postharvest processing

200 to 700 Trees Per Acre

750 kilos / Acre / Year

Flood irrigation or Drip system

Chemical or Traditional organic

preparation

Manual , Spray or Drip

Chemical or traditional Organic inputs

Sun Drying

2200 to 3500 Kilos / Acre / Year

Drip or Sprinkler systems

Standardised Organic Nano fertilisers

Primarily through Drip

Standardised organic inputs

2015 — Sun drying / Solar Dryer

2018 — Automated Solar dryer (loT)

Maximizing yield and minimizing area is the motto of ZUA in moringa cultivation.
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DR.X.ALEX ISSAC, PH.D (HORT),

PRESENTING A STUDY ON MORINGA CULTIVATION AT DINDIGUL DISTRICT OF
TAMILNADU:

Dr. Alex Issac presented a study report conducted by his team at Dindigul District of Tamilnadu.

Objectives of his study was

e To study the cost and returns structure of moringa cultivation for small and large
farmers in Tamil Nadu.

e To identify the determinants of yield and factors causing yield gap with regard to small
and large farmers in study area.

e To analyze the existing channels of distribution of Moringa and to evaluate the
marketing cost, marketing margin, price-spread and marketing efficiency of different
channels in study area.

e To offer suitable suggestions for improving the Moringa cultivation and marketing of
Moringa in Tamil Nadu

3076.34 Ha of area covered by moringa cultivation in 13 Blocks of Dindigul District

Collection:

When harvesting pods for human consumption, farmers collect them while they are still young
and immature, are less than % inch in diameter and easy to snap. When producing seed for
planting or for oil extraction, farmers harvest dried and brown pods and store them in well-
ventilated sacks in dry, shady places. For either use, family members take on harvest practices
themselves

Traders:

A common sight in Moringa growing areas is the proliferation of petty traders who trade.

Moringa pods to wholesalers or small retailers in the nearest markets. It was unclear how many
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petty traders there are or how much they trade but one thing is certain- they greatly
outnumber wage workers as well as licensed traders.

Whole sellers and distributers:

Petty traders sell their produce to middle man (wholesaler) at markets such as Oddanchatram
and Dindigul. Moringa also have a large demand in metro cities like Chennai, Hyderabad,
Bengaluru, Mumbai, Pune etc. Shop owners scattered across India often offer Moringa pods for
consumption throughout the year, given the importance of Moringa pods in the local diet. Shop
owners have different options to get their supply throughout the year; agreements with traders
on a commission basis, direct agreement with farmers or supply through wholesalers, just to

name a few mechanisms.
Processer and exporters:

The domestic sector represents the largest market for drumsticks. On the other hand, if we look
at the potential for export, over the last two years and remains on an upward trend. To meet
the demand for the export market, processors/exporters pack 20-22 inch drumsticks on 10 kg

carton boxes.

Benefit — Cost ratio of Moringa:

1 Seeds 1000
2 Field preparation 5000
3 Labours 7000
4 Fertilizers & Pesticides 15000
5 Weeding and Inter cultural operation 6000
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6 Irrigation , Harvesting & Marketing 9000

7 Total cost of the production 43,000

8 Yield : 9 tonnes / acre x Rs. 12/- kg of price  1,08,000

9 Benefit - Cost Ratio 1:2.51
Findings:

* As per the findings, 58 per cent of the farmers attended training conducted by
Horticulture Department, KVK’s and University.

* 68 per cent of the respondents are earning more than Rs. 6,000 per month on average.

* This research reveals that 58 per cent of the respondents are illiterates and 42 per cent
of them are literates, but they are completed up to higher secondary education level.

* In our study area, 90 per cent of the respondents received loan from money lenders to
farming needs.

* All the farmers are facing the problems of environmental affects, pest and disease
outbreak and reduction to crop yielding.

Suggestion:

* The outbreak of pests and diseases played a major role in reducing the yield of Moringa
and the profit margin. The Government should establish disease forecasting centre in
major Moringa cultivations areas.

* Exploitation of farmers by village merchants who take more profit constitutes another
major problem. This could be eliminated by producers who would sell their produce in
the regulated market through a co-operative marketing society.

* Lack of technical knowledge in moringa cultivation is an important lacuna. Therefore,
the Government should intervene and arrange for periodical training program for
Moringa cultivators.

¢ The government has to give support to the Moringa cultivators by providing proper

price norms, storage and market facilities.
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MR. PADMANAND. V., EXECUTIVE DIRECTOR,
GRANT THORNTON INDIA IIP

Modern Integrated Fruit and Vegetable including Moringa Processing Facility.
By Jaycee Organics LLP, Tirunelveli

The main objective of the scheme is Creation of Processing and Preservations capacities and
modernization/ expansion of existing food processing units which will help in increasing the
level of processing value addition and thereby lead to reduction of wastage and enhancement
of farmer’s Income.

Background:

M/s Jaycee Organics LLP is a Limited Liability Partnership Firm formed under the section 12(1)
of the Limited Liability Partnership Act 2008. Mr. K. Jayachandran is Director of the firm. He is
71 years old, hailing from agrarian family. He is Graduate in Chemistry and Post Graduate in
sugar technology. Served in the sugar industry which is a agro based continuous process
manufacturing of sugar. Started the career as quality control officer and Served in various
capacities like manufacturing chemist, Chief of the processing department and rose up to the
President of sugar mill complex namely Kothari Sugar & Chemical Ltd. Served in the industry for
49 years and taken up organic farming as the passion. Currently for the past 9 years managing

and cultivating organic products of all horticulture grains, dairy products, edible cold press oils.

Mr. K. Chandrasekaran is hailing from agroian family and have 39 years of experience in his
professional life. He is a Graduate in Economics and later obtained Degree in Law from Madras
Law College. He is also a Fellow Member of Institute of Company Secretaries of India, New
Delhi. After practising for 4 years in Madras High Court, he moved into a Heavy Engineering

Industry in Government Sector and worked there in various capacities for 12 years. Later, he

37 Post- Conference Report 2018 — International Conference on Moringa Entrepreneurship



moved to Hotel and Resorts Company as Director handling various management portfolios

including Law, Secretarial, Corporate Finance and Administration.

Mr. K. Jayachandran and K. Chandrasekaran are directly involved in the farming activities in
their own integrated farm of 200 acres and contract farming of 225 acres to produce

vegetables, fruits, paddy, pulse, coconut and oil seeds etc. through organic route.

Fruit and vegetable processing unit:

The Project entails setting up of Fruits and Vegetable including Mooringa Processing Unit with a
capacity of 12TPD. The project will be comprising of primary fruit & vegetable processing,
Mooringa processing, dehydration section, coated fruits section, juice/Jam/Jelly processing line,
preserve line, packaging line etc.

Raw material required for the project are dried amla, dried lemon slices, dehydrated pineapple,
dehydrated jackfruit, dried bitter gourd pieces, honey coated pine apple and jackfruit, amla and
lemon concentrate, Moringa powder, oil etc.

Process description — Fruits and vegetables:

Unloading (Bin) - Bin Wash

/—7 7\ —_—
_ Blancher _ Fruit & Vegetable
Washer

BT — R — B

Means of finance:

S.No Particulars Amount in Rs. Lakh  Percentage

1 Promoters Contribution 22384 2494

2 Term Loan 450.00 50.14

3 Grant from MoFPI 22371 2492
Total 897.55 100.00
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Pest and Disease Management

MR. JAISON ] JEROME
B.SC. (BOT), B. SC AGRI, M. SC AGRI, PGDBA, DST,
DEMETER INTERNATIONAL ADVISOR.

Cultivators should understand the basic information on insect and non-insect

pests of drumstick, Maringa oleifera Lam at different stages of crop growth as

well as their nature of damage. This session would be more helpful for the

producers to know more about the control mechanism available for the crop.

This miracle tree is susceptible to many insects’ pests. There are few aphids feeding on the
terminal end of the fruit causing tip drying has been recorded. Termites and other pests are
also associated with drumstick. In the recent years, damage by the fruit fly is increasing
especially during rainy season. Infestation of these pest starts from fruit initiation and persists

till harvesting stage.

Pod fly has attained a major pest status in Southern India. Among the piercing and sucking
insects were numerous green and brown/black aphids, whiteflies and mealy bugs. This pest is
reported to cause 70 per cent loss under poor management conditions. Butani and Verma gave
a list of 28 species of insects and two species of mite pests are also attacking drumstick. Such of
the insect and non-insect pests on drumstick, as reported by different workers, have been
enlisted in the Table. Accordingly, 49 insect pests and four mite pests have been found to infest

drumstick.

“The pest and disease attacks are the true reflection of unbalanced growth due to the poor
fertility status of the soil in which the crop is growing and the quality of the seeds/ seedlings

used”

Indiscriminate use of chemical pesticides has resulted in resistance in pests, resurgence of
minor pest and high level of residual level in the food materials. High pesticide residues in the

food chain cause deaths due malfunctioning of organs, immune suppression, neurotoxicity,
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impairment or reproductive functions carcinogen city, paralysis, etc and harmful to beneficial
flora and fauna. Hence, primarily steps have to be taken to increase the soil fertility in long
run. With the increase in the soil fertility status of the soil the crop grown will get a balanced
nutrition for it growth, so there will be a balanced growth with vigor and resistance power to
resist the insect infestation and disease incidences. Then it is very important to get good quality

seeds by growing or buying it from a reliable source.

Alternate approaches:Health of a plant is determined by its environment which includes
physical factors such as soil wind rain and Sunshine Service and biological factors that is pest
diseases and weeds. All these factors can play a role in the balance which exists between
Herbivorous insects and their natural enemies. Understanding the intricate Intel interactions in
and Ecology can play a critical role in pest management. Agro ecosystem analysis is needed to
understand the field situation with regards to pest defenders, soil conditions, plant health and

the influence of climatic factor and their relationship for growing a healthy crop.
Ecological engineering for pest management: (below ground)

Crop rotation with leguminous plants which enhance nitrogen content, keeping soils covered
ground with living vegetation and crop Residue, Adding organic matter in the form of farmyard
manure vermin compost crop residue which enhance below ground biodiversity of
microorganisms, reducing tillage intensity so that hibernating natural Enemies can be saved.
Applying balanced dose of nutrients using bio fertilizers, Applying Trichoderma and
Pseudomonas fluorescensas seed treatment and soil application,The major predators or a wide
range variety of spiders Ladybird beetle, long horned grasshopper, chrysoperla, earwig, etc.,
due to enhancement of biodiversity by the flowering plants parasitoids and predators natural
Enemies number also will increase due to availability of Nectar Pollen fruits insects, etc are the
ecological engineering ways used for the pest management system below ground at Moringa

plantations.
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Principles of agro-ecosystem analysis based IPM:

Cultivators can grow a healthy crop by selecting a variety resistant tolerant to major pest;
treating the seed with recommended bio pesticides, selecting healthy seeds and seedlings,
following proper spacing. eg - 2 feet x 4 feet, soil health improvement by mulching and green
manuring, nutrient management especially organic manures and biofertilizers, if the dosage of
nitrogenous fertilizers is too high the proper become too succulent and therefore susceptible to
insects and diseases are controlled, proper irrigation, crop rotation, monitoring the field
situation at least once a week, taking direct action when needed for example collecting egg

masses, removal of infested plants etc.

Better to know the defenders or natural enemies to understand their role by regular
observations of the agroecosystem methodically. Natural enemies may requireFood in the form
of Pollan and nectar for adult natural enemies.Shelters such as over wintering sites moderate
microclimate are needed.Natural Enemies may also require alternative host when primary host

are not present.
Biological control measures

Most of the insect pest can be controlled by the use of Beauvariabassiana and

Verticilliumlecanii.Most of the commercial formulations - the fungal entomophagous fungus
mentioned above will be in the sleeping or hibernation mode. we need to do the following as

well as to adapt certain spraying procedures.
Improving efficiency of Biological Agents

Activation is carried out by utilising two or three grams of jaggery per litre. Jaggery mixed with
the biocontrol formulation in the spray volume needed, It has to be activated for minimum 4 to
5 hours prior to the use.So in a day when we have to carry out the spray between 9:00 to 10:00

a.m. this activation procedures can be adopted and allow to activate till 2 or 3 p.m.
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Type of spraying

The spray should be fine as possible in such a way that it is in the leaf and in the stem region. If
we spray has big droplets the droplets will accumulate and Trickle down into the soil which will

be of no use in controlling the insect pests.
Sticking agent

The sticking agent should be used. For this Maida at the rate of 3 grams per litre should be
utilized. This can also serve as a food for the microbes especially the entomophagous fungus

while the targeted insect’s population is not adequa
Herbal extracts:

Herbal extracts should be used only as a final remedy only after utilizing & practicing all the
above said methods. One should try to use only the locally available weeds or those that are
grown as life fence for making herbal extracts. If enough materials are not available in and

around the garden, then materials can be collected from other areas
Basic important procedures to be followed while preparing the herbal extracts are:

Macerate and grind the plant material to a pulp state. Soak the pulped material in at least 70-
80% of the final volume of spray solution. Soak the pulped material only for 3-5 days. After 3 —
5 days of fermentation, the whole solution should be filtered and the final spray volume
should be made by adding the balance water.The filtered final solution has to be sprayed in
such a way that the whole plant is fully drenched at least one or two times. Use at least 2-3

different materials at a time to prepare the herbal extract.
Herbal extract -'Agnihasthirum"

An herbal concoction to combat the pest and diseases with the following combination.
Materials needed are Ginger 1 kg,Green Chilly 500 gms,Garlic 200 gms,Neem leaves 1
kg,Adathoda leaves 1kg.
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Methods involved

Crush the materials to a pulp state separately.Then put the crushed materials in a 25 Its metal
container.Add 10 Its of waterboil it for 2 hrs, the concoction for two days, Add 5 Its of Cow
urine, at the time of spraying, Use the concoction @ 15 ml/It.Maitha @ 3 gm /It can be used as

a sticking agent.
Yellow pan water trap/sticky traps:

Set up yellow pan water trap/sticky traps 15 cm above the canopy for monitoring whitely and
blue sticky trap for thrips @ 4-5 traps/acre. Locally available empty tins can be painted yellow/

coated with grease/Vaseline/castor oil on outer surface may also be used.
Light traps:

Set up light traps 1 trap/acre 15 cm above the crop canopy for monitoring and mass trapping
insects. Light traps with exit option for natural enemies of smaller size should be installed and

operate around the dusk time (6 pm to 10 pm).
Major/ common insect pests

Moringa hairy caterpillar, Eupterote mollifera Walker (Lepidoptera: Eupterotidae), Moringa
budworm, Noorda moringae Walker (Lepidoptera: Pyraustidae), Leaf caterpillar, Noorda
blitealis Walker (Lepidoptera: Pyraustidae), Pod fly, Gitona distigma Meigen (Diptera:
Drosophilidae), Bark eating caterpillar, Indarbela tetraonis Moore (Lepidoptera: Cossidae) are

the major common insects visible in moringa.
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h) Additional income from Moringa through optimum fruit

setting & honey production

DR. STEPHEN DEVANESAN,

FORMER DEAN, AGRICULTURAL UNIVERSITY, KERALA

Value addition of Moringa tender fruits, leaves and honey fetch high price

in today’s market. Exploiting culinary and medicinal aspects will increase
the profitability. Producing organic natural and pure honey with organic certification will help
the producers to stay in the market. Establishing long term cold storage facilities and to
exporting to foreign countries the honey along with fruits and leaves ensuring better
returns/profit to the moringa farmers. Finally establishing a board for moringa growers will help

them to go to the next level.

Honey bee is rich in antioxidants, anti-bacterial&anti-inflammatory, boost your energy, and
helps to retain body calcium, contain cancer-fighting flavon