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From the Editor’s desk

Agroforestry or agro-sylviculture, which combines agricultural and forestry technologies, is a
land use management system in which trees or shrubs are grown around or among crops or
pastureland. Agroforestry systems are advantageous over conventional agricultural and forest
production methods offering increased productivity, economic benefits, and more diversity in

the ecological goods and services provided.

This issue of Van Sangyan contains articles on Agroforestry development in Pratapgarh and on
Agroforestry for food and nutrition security. There are also sections on Entomopathogenic

Nematodes and other useful articles.
[ hope that you would find all information in this issue relevant and valuable.

Readers of Van Sangyan are welcome to write to us about their views and queries on various

issues in the field of forestry.

Looking forward to meet you all through forthcoming issues.

Dr. N. Roychoudhary
Chief Editor
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Harnessing the benefits of agroforestry for food and

nutrition security

M. K. Behera & T. R. Pradhan
Orissa University of Agriculture & Technology (OUAT), Bhubaneswar

There is a high existence of hungry
and malnourished people pulling the growth
engine of India. The situation seems to be
more critical in the near future as Indian
agriculture which serves as primary source of
livelihood for seventy percent of its
population, is under severe threats of climate
change. The importance of climate smart
agricultural methods where tree is a key
component has been realized and advocated
at global level as climate change poses severe
threats to Indian agriculture. Though,
agroforestry systems like homegardens exist
in almost all parts of India, an integrated
approach is yet to be put in place to harness
the multiple benefits of agroforestry practice
which can ensure food and nutrition security
at household level while addressing climate
change concerns.

Though India was successful in achieving self-
sufficiency by increasing its food production
and also strengthened its capacity to cope
with fluctuations in food production over
years after the green revolution, it could not
solve the problem of chronic household food
and nutrition insecurity of millions. According
to Swaminathan (2013), given that India’s
population is likely to reach 1.5 billion by

2030, the challenge facing the country is to

produce more and more from diminishing per
capita arable land and irrigation water
resources and expanding abiotic and biotic
stresses. With regard to nutritional security,
India is lagging behind other developing
countries. To our surprise, every third woman
in India is undernourished and every second
woman is anaemic. The situation seems to be
worsened with high incidence of babies born
with low birth weight, more susceptible to
infections, more likely to experience growth
failure, reflected in high levels of child under-
nutrition and anaemia. Nearly every second
young child in India today is undernourished.
Indian agriculture sector, which
provides livelihoods to more than 70 percent
of people, is now at cross roads as the impact
of climate change has led to the fluctuation in
food production and supply. Therefore, it
needs a sustainable land use practice which
will enable the country to meet the food and
nutrition demand while ensuring the safety of
environment. Agroforestry is one such viable
option which can address the issue of hunger
and malnutrition at household level. It is
defined as a land use system which integrates
trees and shrubs on farmlands and rural
enhance

landscapes to productivity,

profitability,  diversity = and  ecosystem
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sustainability. It is a dynamic, ecologically
based, natural resource management system
that, through integration of woody perennials
on farms and in the agricultural landscape,
diversifies and sustains production and builds
social institutions. It is high time to realize the
multiple benefits of agroforestry and work on
it to see a hunger free and shining India.
Prioritizing agroforestry over monocropping
of staple crops faces serious critics on the
ground that it will reduce the vyield of
intercrops; thus may threaten the food
security of the nation. If we move with the
ground reality, the slight reduction in yield of
staples will be compensated by other direct
and indirect services provided by the tree
component. Besides  farmers’  fields,
agroforestry has the potential to reclaim large
area of wastelands across the country which
is not suitable for annual crops and thus can
supplement to Indian food basket.
Food security

The term “food security” was first
used in the international development
literature of the 1960s and 1970s, and
referred to the ability of a country or region
to assure adequate food supply for its current
and projected population. The World Food
Summit in 1996 redefined food security as a
situation in which “all people, at all times,
have access to sufficient, safe and nutritious
food to meet their dietary needs and food
preferences for an active and healthy life”.

This definition encompasses whole lot of pre-

requisites for food security and brings into
focus the linkage between food, nutrition and
health. Food and nutrition security is broadly
characterized by four pillars: availability,
accessibility, absorption (nutritional
outcomes) and the stability of these three
indicators over time. Food and nutrition
security are intimately interconnected, since
only a food based approach can help in
overcoming malnutrition in an economically
and socially sustainable manner
(Swaminathan and Bhavani, 2013).

Present Scenario of food production and
availability

The self sufficiency of India in
ensuring foods for its large populations has
been threatened by the impacts of climate
change. Although, in 2011-12, the production
of food grains was highest i.e. 259.3 million
tonnes, it again reduced to 257.1 million
tonnes during 2012-13 (Economic Survey,
2013).

The per capita availability of food
grains, fruits and vegetables are sufficient to
meet the requirements recommended by the
ICMR Expert Committee on RDA (NIN Bulletin,
2013). However, the availability of milk, eggs
and meat are not adequate to cope with the
recommended amounts per individual (Table-
1). These animal products are essential food
items for a balanced diet to meet the
requirements for proteins, vitamins, and

minerals. Though, significant progress has

been made in recent years to increase the per
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capita availability of animal products, more
work needs to be undertaken to ensure that
each individual is getting more amounts of
plant and animal products that which is
prescribed by ICMR.

There exists a wide gap in regard to
calorie required to actual calorie intake for
different stages of growth of human beings.
Pregnant and lactating women and children
especially preschool children have long been
recognized as being nutritionally vulnerable
segments of population. The calorie
requirements for pregnant and lactating
mothers are 2580 and 2730 Kcal/day against
the availability of 1726 and 1878 Kcal/day
respectively. Bridging the gap in pregnant and
lactating women is of vital importance as this
would serve benefiting both the mother and
the child.

Solving the problem of food and
nutritional security requires, among other
interventions, a range of interconnected
agricultural approaches, including
improvements in staple crop productivity, the

biofortification of staples, and the cultivation

of a wider range of edible plants that provide

fruits, nuts, vegetables, etc., for more diverse

diets (Frison et al., 2011).

Serious issues around Food and Nutrition

Security

The Inter-Governmental Panel on
Climate Change and the India Meteorological
Department reports a 2- to 4-degree increase
in mean temperatures (FAO—Government of
India 2009) and this is likely to adversely
impact the production of food crops. Climate
change affects not only agricultural
production systems and thereby food
availability, but also people’s ability to access
food, which in turn has implications on
nutritional concerns. It is observed in the
recent days that the frequency of droughts
and erratic climatic conditions are increasing
and results in heavy loss of life and food.
Based on various assumptions, the IFPRI’s
International Model for Policy Analysis of
Agricultural Commodities and Trade (IMPACT)
model (Nelson et al. 2009) shows that South
Asia is likely to be the region worst hit by

climate change, taking a heavy toll on its

irrigated crops.

Table 1 Status of availability of food items

Food items Per capita availability ICMR dietary guidelines for Indians Surplus/Deficit
Foodgrains 510g 480g/day +30

Milk 295 g/day 300g/day -5

Egg 55 nos/annum 180 eggs/annum -125

Meat 3.24 kg/annum 10.95kg/annum -7.71

Fruits 172g/day 100g/day +72
Vegetables 350g/day 200g/day +150

Source- Economic Survey, 2012-13, Planning Commission Report, 2008 and Nutrition Foundation of India Bulletin, 2013.
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In spite of the increase in per capita
real expenditure during the period 1972-73 to
2004-05, the per capita cereal intake declined
in both rural and urban areas. However, the
fall in cereal consumption was offset by
increase in the consumption of non-cereal
food. It is now widely recognized that the
food basket is more diversified and dramatic
changes in food consumption patterns have
taken place in India in the post-Green
Revolution period.

There have been many studies on
demand and supply projections. Mittal (2006)
projected demand for rice at 84.2 million
tonnes for 2011, 96.4 million tonnes for 2021,
and 101.5 million tonnes for 2026. The
corresponding supply projections are 95.7,
105.8, and 111.2 million tonnes respectively,
envisaging a surplus of 11.46, 9.38, and 9.73
million tonnes respectively. Mittal’s
projections for wheat demand are 59.8, 66.1,
and 68.1 million tonnes respectively for the
above mentioned years as compared to the
supply projections of 80.2, 91.6, and 97.9
million tones indicating a surplus of 20.41,
25.53, and 29.84 million tonnes for 2011,
2021, and 2026 respectively. For total cereals,
the projected surpluses are 27.59, 12.76, and
4.63 million tonnes. This implies that there is
a gap in the supply against the demand and it
will be aggravated in near future as India is
experiencing an explosion in population

growth.

If the WTO brings high prospects for
the Indian Agriculture, it also brings in some
hard boiled challenges in front of it. The
challenges are mostly on subsidies and Public
Distribution System (PDS) of India. According
to the agricultural provisions, the total
subsidies forwarded by the Government to
the sector must not cross 10 percent of the
total agricultural outputs. At the same time,
exemptions to farmers are to be withdrawn.
This will hamper the PDS badly and will pose
serious threats for food and nutrition
security of people of India.

India’s Food Security Bill, 2013 is
considered as a land mark bill to make the
right to food a legal entitlement. However, it
suffers from few drawbacks, which are as
follows:

It does not specify any time frame for
rolling out the entitlements and the
grievances redressal of the states in the

Bill.
It continues with a targeted PDS.

Although an adult requires 14kgs of food
grains per month and children 7kgs, the
Bill provides only 5kgs of food grains per

person per month.

It does not provide any agriculture and
production related entitlements for
farmers in spite of the fact that more
than 60% people depend on agriculture

for their livelihoods.

10
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Agroforestry

Agroforestry, the integration of trees
with annual crop cultivation, livestock
production and other farm activities, is a
series of land management approaches
practised by more than 1.2 billion people
worldwide. Integration increases farm
productivity when the various components
occupy complementary niches and their
associations are managed effectively
(Steffan-Dewenter et al., 2007). In broad
sense, agroforestry is the practice of raising
trees in the farmlands.

As per the FSI report, 2013, the
estimated total tree green cover in the
agroforestry system of the country is
estimated as 111,554 sq km which is 3.39
percent of country's geographical area. The
total volume of wood found in the
agroforestry system is 1,023 m.cu.m and the
total carbon stock estimated in the
agroforestry system is 280 million tonnes. The
report of the Task force on Greening India for
livelihood security and sustainable
development, Planning Commission, 2001
assessed that there is a potential of viable
agroforestry in 10 million ha irrigated land
and further 18 million ha could be brought in
subsistence agroforestry. The implementation
of such land use practice in rainfed area will
help in poverty alleviation of 30 million

people in India (FSI, 2013), thus reducing the

number of hungry people. In this context
agroforestry should be given due importance
under NREGS by ensuring community
participation and decentralized governance.
There is also scope for agroforestry under
CDM and REDD+ activities, which have
tremendous potential to address all the issues
in a holistic way.
Role of agroforestry in food and nutrition
security

Agroforestry practice provides
multiple products to the farmers from the
same piece of land while maintaining soil
fertility. By incorporating wild trees into
cultivation, we can increase vyields of
agriculture crops as trees add nitrogen into
the soil and provide protection against the
too hot and cold temperatures, and strong
winds. Thus, a combination of indigenous and
exotic tree foods in agroforestry systems
supports nutrition, the stability of production
and farmer income. Mixtures of fruit trees
that spread production, provide a year-round
supply of important nutrients. In an initiative
in East Africa, more than 200000 smallholder
dairy farmers are growing fodder shrubs as
supplementary feed. The typical increase in
milk yield achieved by farmers is enabling
them to raise extra revenue from milk sales of
more than US$100 per cow per year, and
allowing them to provide more milk to urban

consumers (Place et al., 2009).
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Table 2 Nutritious fruit trees commonly found in Agroforestry

Common Name Botanical Name Source of Nutrients

Cashew Nut Annacardium occidentale | Rich in protein and fibre

Almond Prunus dulsis Rich in Fe, Cu and vitamin-B1

Ber Ziziphus mauritiana Rich in vitamin-C, Na and K

Aonla Emblica officinalis Rich in vitamin-C, Na and K

Jackfruit Artocarpus heterophylus Rich in vitamin-B, C and K

Mango Mangifera indica Excellent source of vitamin-A and flavonoids
Pappaya Carica papaya Excellent source of vitamin- C and flavonoids
Sapota Acharas sapota Rich in dietary fibre

Bael Aegle mormalus Rich in vitamin- C, K, Fe and flavonoids

Agro-forestry helps in enhancing the
income of farmers by supplying multiple
products from the same piece of land.
According to a study by the National Institute
of Agricultural Marketing (NIAM, Jeypore) as
many as 75% to 80%, farmers have
homestead gardens in Assam, with incomes
ranging from Rs. 15,000 to 50,000 per annum
and in some cases, more than Rs. 50,000.
Similarly in Kerala, home gardens are
contributing about 82% the state’s fuel wood
and 41% of its timber, thus generating
additional income for households.

Traditional energy sources have
received little attention in current energy
debates, but fuelwood and charcoal from
trees are crucial for the survival and
well-being of perhaps two billion people,
enabling them to cook food to make it safe for
consumption and palatable and to release the
energy within it (FAO, 2008). In sub-Saharan
Africa, the use of charcoal and fuelwood is

still increasing rapidly; the value of the

charcoal industry there was approximately
USS8 billion in 2007 (World Bank, 2011). The
fuelwood and charcoal industries are
therefore important for food and nutritional
security, because they both produce energy
and generate income; with the increasing
prices of ‘modern’ energy sources, this is
likely to remain so for some time.

An array of ecosystem services
provided by agroforestry trees provided
include soil, spring, stream and watershed
protection, animal and plant biodiversity
conservation, and carbon sequestration and
storage, all of which ultimately affect food
and nutritional security. Individual farmers
can be encouraged to preserve and reinforce
these functions, which extend beyond their
farms, by payments for ecosystem services.
Conclusion

The issue of food and nutrition
security seems to be more important for India

as it is predicted to overcome China by 2050

to become the most populous country in the
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world. Therefore, food security through
increased productivity along with wise and
judicial se of natural resources is the need of
the hour. Though, the recognition and
potential of agroforestry has been felt in
recent years, a lot of issues are yet to be
addressed in an organized way. The farmers

should be provided incentives and loans to

land to lab can supplement the research on
agroforestry and help farmers to achieve their
goals. The policy level reforms are needed to
be prioritized to make it more participatory
and farmer-friendly. Success in agroforestry
will not only help in ensuring food and
nutrition security at household level, but also

pave the way for a hunger free, healthy and

practice agroforestry in large scale. The shining India.

transfer of technologies from lab to land and
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Wild edible mushroom Morchella esculenta (Guchii)

Swaran Lata

Forest Pathology Division, Tropical Forest Research Institute, Jabalpur

Mushrooms are heterotrophic
organisms which are not able to prepare their
own food and classified in thallophytae. Wild
edible fungi are collected and eaten by people
from ancient time not only for nutrition and
taste, but also for healing properties.
Archeological evidences reveal edible
mushrooms associated with people living
13000 years ago in Chile. But eating of wild
fungi was started several hundred years ago
in China. Fungi serve many vital functions in
forest ecosystems such as decomposition,
nutrient cycling, sources of food for wildlife
and shows symbiotic relationships with trees.
Out of 14000 mushroom species nearly 3000
species are edible. Morchella esculenta is one
of the most economically important and most
highly prized of all edible mushrooms.
Morchella has wide distribution in India and is
very common in temperate forest of Himachal
Pradesh, Uttrakhand and Jammu and Kashmir.

It is commonly known as Guchii.

In Himachal Pradesh it is known by
different names in different parts: e.g Chiun in
Shimla district, Kiaun in Kullu district, Dunglu/
Jangmoch/ Rangmoch in Kinnaur district and
Chamkaid in Chamba district. Body of
Morchella esculenta is composed of hyphae. A
mature hyphae forms fructifications, which
protrude from the surface of substratum
known as ascocarps or fruiting body. This
mushroom usually grows naturally in forest
floor rich in humus. The fruiting body or
ascocarp appears above the soil soon after
the rain fall. It appears and is collected in the
month of April to June. It is mostly seen that
the Morchella is most abundant in those
forest which are affected by fire. It may be
due to richness in calcium carbonate, calcium
oxide or Iron oxide which promote mycelium
growth of Morchella. Sometimes local people
set fire in forest area to increase the
production of Morchella. Such fires adversely

affect the wild flora, fauna and ecosystem.

Morchella esculenta in natural habitat
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Collected and dried Morchella

In India, 6 species of Morchella have
been reported of which Morchella esculenta is
most common type. In Morchella esculenta
pileus is not distinctly longitudinally ridges,
pits are rounded or irregular, longitudinally
elongated, yellowish and become light brown
when dry. Although genus Morchella is easily
recognized, identification of its species is a
difficult task because of its polymorphic
nature. This saprophytic fungi is found in both
conifer and broad leaf forest.

Morchella is delicious, healthy and
nutritious due to which local people consider
it as nutritious as meat. It contains proteins,
polysaccharides, nucleic acids, minerals,
vitamins and all the essential amino acids.
Due to presence of polysaccharides and
antioxidant it has several medicinal properties
like anti-tumour, immunoregulatory and
antiviral. They contain low fat and
carbohydrate and low energy, which can be
beneficial in low caloric diets. They are used in
gravies, soups, sauces and vegetables. Most
of the hill people use soup of Morchella
esculenta in weakness and loss of appetite. It

has been observed that protein and fiber

Fried Morchella

value in these mushrooms are higher than
various vegetables.

Most of the members of the family of
hill people spend most of the time in
collection of Morchella. Collection of this
edible mushroom is also done by women
during the gathering of fallen pine needles
which are used as manure in the fields and
apple orchards. Most of the collection of
Morchella esculenta is done by shepherds, as
they know the exact location of Morchella
occurrence. It is mostly seen that Morchella is
generally found at areas of previous
collection. It is a local belief that only few
lucky people can see and collect this beautiful
mushroom. Morchella esculenta is collected,
dried and then sold in the market. On an
average each family collects 1 kg of Morchella
every day and sells them at the rate of 6000
rupees per kg. Sometimes collection is very
huge and in that condition villagers hold a
meeting before proceeding for collection and
decide the number of persons to be involved
per family in collection due to which each
family is equally benefitted. Species of
Morchella were mainly collected from deodar,
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fir and spruce forest and rarely found in other
habitats such as community land and
agricultural field boundary. In Himachal
Pradesh maximum collection of Morchella is
done from Cedrus deodara forest. This
mushroom has several fold higher economic
value as compared to important Himalayan
herbs like Aconitum heterophyllum, Saussurea
costus, Hyocynamus niger, Capparis spinosa,
Dactylorhiza hatagirea, Picrorhiza kurrooa
etc.

Morchella esculenta is similar to
commercially cultivated mushrooms with
regard to their cultural ability and chemical
composition but cultivation technology is still

not developed. Although hill people are

earning efficient amount of money from this
wild mushroom, the frequent practice of
setting the forest ground on fire is leading to
loss of forest biodiversity and disturbing the
ecosystem. Climate change and excessive
collection of immature fructifications may
also be responsible for its disappearance. Due
to huge economic potential many workers
tried to cultivate the Morchella esculenta but
nobody succeeded. If Morchella esculenta is
successfully cultivated it will not only improve
the socio-economic conditions of hill people
but also conserve the biodiversity and
ecosystem. Hence there is need to develop
and standardize the cultivation technology for

this wild edible mushroom.
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Know your Biodiversity

Tresa Hamalton

Tropical Forest Research Institute, Jabalpur

Butea monosperma

Butea monosperma (Palaash) is native

to tropical and sub-tropical parts of the Indian
Subcontinent and Southeast Asia. It is also
called Flame of the Forest or Parrot Tree. It is
a medium sized, dry season-deciduous tree,
growing to 15 m tall. It is a slow growing tree;
young trees have a growth rate of a few feet
per year. The leaves are pinnate with 8-16 cm
petiole and three leaflets, each leaflet is 10—
20 cm long. The flowers are 2.5 cm long,
bright orange-red, and produced in racemes
up to 15 cm long. The fruit is a pod 15-20 cm
long and 4-5 cm broad.

Palaash is the State Flower of Madhya
Pradesh. In West Bengal, it is associated with
spring. In the state of Jharkhand, Palash is
associated with the folk tradition describing it
as the forest fire. It is said that the tree is a
form of Agnidev, God of Fire. In Telangana,

these flowers are specially used in the

worship of Lord Shiva on occasion of Shivratri.
In Theravada Buddhism, Butea monosperma is
said to have been used as the tree for
achieving enlightenment, or Bodhi by the
second Lord Buddha called 'Medhankara'. In
Sanskrit also the flower is extensively used as
a symbol of the arrival of spring. In villages of
many parts of India, for example in
Maharashtra, this tree provides leaves that
are used either with many pieced together or

singly to make a leaf-plate for serving a meal.

Butea monosperma is used for timber,
resin, fodder, medicine, and dye. The wood is
dirty white and soft and durable under water
and hence is used for well-curbs and water
scoops. Good charcoal can be obtained from
it. The leaves are usually very leathery and not
eaten by cattle. The gum is known as Bengal
Kino and is considered valuable by druggists
because of its astringent qualities and by
leather workers because of its tannin. The
gum, called kamarkas in Hindi, is used in
certain food dishes. The flowers are used to
prepare a traditional Holi colour. It is also
used as a dyeing color for fabric. This plant
kills mosquitoes; they are attracted by the
smell and color of the flower, and eggs that
are laid into the liquid within the flower will

never hatch.
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Rucervus duvaucelii

Rucervus duvaucelii  (syn. Cervus
duvaucelii), also called barasingha or swamp
deer, is a species distributed in the Indian
subcontinent. The specific name duvaucelii
commemorates the French naturalist Alfred
Duvaucel. Barasingha, meaning "twelve-
tined", is the state animal of Madhya Pradesh.
The swamp deer differs from all the Indian
deer species in that the antlers carry more
than three tines. Three subspecies are
currently recognized: R. d. duvauceli, R. d.
branderi and R. d. ranjitsinhi. Mature stags
have 10 to 14 tines, and some have been
known to have up to 20. In central India, it is
called goinjak (stags) or gaoni (hinds).

The barasingha is a large deer with a
shoulder height of 110 to 120 cm and a head-
to-body length of nearly 180 cm. Its hair is
rather woolly and yellowish brown above but
paler below, with white spots along the spine.
The throat, belly, inside of the thighs and
beneath the tail is white. In summer the coat
becomes bright rufous-brown. The neck is
maned. Females are paler than males. Young
are spotted. Average antlers measure 76 cm
round the curve with a girth of 13 cm at mid
beam. Stags weigh 170 to 280 kg and females
are less heavy, weighing about 130 to 145 kg.

Swamp deer are mainly grazers. They
feed largely on grasses and aquatic plants,
foremost on Saccharum, Imperata cylindrica,
Narenga porphyrocoma, Phragmites karka,
Oryza rufipogon, Hygroryza and Hydrilla. In
central India, the herds comprise on average
about 8-20 individuals, with large herds of up
to 60. There are twice as many females than
males. When alarmed, they give out shrill,
baying alarm calls. Captive specimens live up

to 23 years.

In the 1960s, the total population was
estimated at 1600 to 2150 in India and about
1600 in Nepal. Today, the distribution is much
reduced and fragmented due to major losses
in the 1930s—1960s following unregulated
hunting and conversion of large tracts of
grassland to cropland. Swamp deer occur in
the Kanha National Park of Madhya Pradesh,
in 2 localities in Assam, and in only 6 localities
in Uttar Pradesh. They are regionally extinct in
West Bengal. They are also probably extinct in
Arunachal Pradesh. A few survive in Assam's

Kaziranga and Manas National Parks.

Swamp deer lost most of its ancestral
range because wetlands were used for
agriculture and their habitat was reduced to
small and isolated fragments. The remaining
habitat in protected areas is threatened by
change in river dynamics, reduced water flow
during summer, increasing siltation, and
further degraded anthropogenic activities.
The populations outside protected areas and
seasonally  migrating  populations  are
threatened by poaching for antlers and meat.
In 1992, there were about 50 individuals in
five Indian zoos. It is extinct in Pakistan and
Bangladesh. Rucervus duvaucelii is listed on

CITES Appendix I. In India, it is included under
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Schedule | of the Wildlife Protection Act of
1972.
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PBumming bees

Humming bee've made
A summerhome for 'em
Of blooming nectar hives

That hide & seek from Sun...

What have them to fight
The sugar that drips their hives
The lure of sights & smell

Is one that's far from cure...

Pameless



