N ISSN (p): 2394-3912
IKY ISSN (e): 2395-9369
n‘ SATfIs 9 (1) Saradt - ard, 2022

www.kahaar.in ” fic o} : &ud 50/-

ATdOIse : WU 25/-

ool fasme @

KAHAAR

A multilinguai‘agazine for on people

ﬁmww-aﬂwam@matﬁvmml#

(Wwww:phssfoundation:org)
TegE sea aﬁﬂ?flm

(www.prithvipur.org)
gdUudl

(www.bachpanexpress.com, www.bachpancreations.com)

TETAET B seTTIRHC WS Ufeadd gl (BW), oW




Prof. H. S. Srivastava Foundation for Science and Society, Lucknow, India, celebrated the
21" Puniya Tithi (anniversary) of Prof. H. S. Srivastava on dated March 09", 2022.

On this special occasion Prof. (Dr.) Shailendra K Saxena, Vice Dean and Head, Center for
Advanced Research, King George's Medical University, Lucknow, was the chief guest
and delivered the memorial lecture on topic entitled “Pandemic to endemic: Learning to
live with COVID-19 & it's variants”™.

The programme was started with generous floral tribute to Prof. H. S. Srivastava at office
and live joined through webinar.

Prof. S. K. Barik, President PHSS Foundation, Lucknow, welcome the chief guest, special
invitees and all participants and highlighted the work of Prof. Srivastava and importance
of memorial lecture. After that Prof. Rana Pratap Singh, General Secretary PHSSFSS,
welcome all the guest, participants and underlined his association and memory with Prof.
H.S. Srivastava. Dr. R. D. Tripathi, Vice President of PHSSFSS welcome and introduce
the Chief Guest of the function.

Prof. S.K. Saxena nicely presented the hidden story of COVID-19. The lecture
particularly focused on History, origin, causes, precautions and future direction
researches related to
COVID pandemic. Dr.
Saxena stated that,
how CORONA virus
affected our internal
organs and how our | _
immune system work i A -
against the viruses and P Wy : l;,;;.-,,',‘-'-;gf
what are the first aid to || ' 1
prevent it. They also P

informed that recently

several drugs are

coming in the market

along with the

available vaccines.

Dr. S. K. Sopory, former VC JNU, New Delhi, happy with the progress of the Foundation
and appreciated the work of Dr. Saxena and his team during COVID period. Dr. Sopory
also discuss the work of Prof. Srivastava.

Prof. (Dr.) Malvika Srivastava, recall the memory of late Prof. Srivastava, and discuss
about the time spend with sir and highlighted the personal as well as research activities
during the learning period.

Dr. PK. Seth, Former president PHSSFSS and NASI Senior Scientist presented the
concluding remarks of the progreamme and profusely appreciated the lecture of Dr.
Saxena and ask that the lecture is areal tribute to Prof. Srivastava.

At the end of the programme, Dr. R. S. Dwivedi Former President PHSSFSS, given vote
of thanks to the Chief Guest and all the participants. The programme was coordinated by
Dr. Rajesh Bajpai.
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Searching for Missing Tracks and Broken Threads

The year 2022 has arrived in the
calendar. Congratulations. It is time
to seek new hope and gear up afresh
to solve entrenched challenges.

At every new stage, we need to
stop and look at the past, and if we
think consciously, then we can
understand that what we had
thought and expected in the
previous phase, what happened and
what could not happen? Our minds,
our paths, and our relationships are
extended to which extent and to
which extent it was broken down.
How much we were able to walk on
our chosen paths towards our own
decided destination and where we
had to deviate from those paths due
to many economic, social and
cultural problems or not being able
to solve the problems.

Last year went in the name of the
global pandemic Corona and the
whole world was engrossed in the
ups and downs of its dangers and
solutions. Different regions of India
faced different problems and
successes with different economic,
social and cultural scenarios, health
facilities and health infrastructure.
Some people, societies, and
governments have managed
epidemics and human
agglomerations better, and some
poorly. The claims of good order,
good management and treatment
continued with discussions of
maladministration, corruption,
mismanagement and deaths. After
the first and second rounds of the
Corona period, now the third round
has also come. Now it seems that
our body has slowly started
cultivating this unbridled virus in its
biological system.

Experts' assessments have
started coming, that the constituents
of Corona will now automatically
start weakening and the conditions
will start getting better. People
around the world will learn to live
with Corona just like many
adversities. Hopefully, people's
travels, celebrations, conferences,
industries will all start again in 2022
and people will look a little more
familiar with the removal of masks
from their faces.

After seven years of successful
publications of 'Kahaar' magazine
in online and print copies, we had
decided last year that now it should
be published online only. With the
advent of 'Bachpan Creations',
expectations of better management
of online distribution and marketing
were raised. We are satisfied that
even in this Corona era, we were
able to publish the magazine
smoothly and the enthusiasm of our
writers, readers, editorial and
production team remained. We are
not able to get in touch with the
readers, so their participation is not
yetknown.

May these eight years of
'Kahaar' be years of many
experiments and innovations for us.
We have continuously enriched it
with the shared learnings of our
discussions and experiences. Keep
adding some new readers, writers,
editors and managers. Some
companions also separated from
this journey due to corona infection,
increasing age or other reasons. It is
a natural cycle. When some leave,
only then space is made for new
people. From this year, a new
energetic editor Dr. Madhu

Bhardwaj has joined 'Kahaar' team.
We welcome that for its publication
and social media management and
support, two more young partners
Dr. Rajesh Bajpai and Krishnanand
Singh are becoming part of its team
from this year.

Recently Professor H.S.
Srivastava Foundation has started
its new research and development
centre dedicated to rural
development and environmental
management, and we have selected
some villages in different areas for
our study and its development. We
would like to focus a few pages of
the magazine on our efforts and
influences from this year. There is
also aplan to publish an annual issue
of selected articles and materials
from ‘Kahaar’ in print copy. Hope
you will continue to give your
cooperation in all these endeavors.

The development of villages is a
missed path of the link of
development in the Indian scenario.
Leaving aside the pre-independence
of the country, many efforts, plans
and structures of independent India
could not give an effective direction
to the development of the villages.
Villages did not get good roads,
good nutrition, good
communication network, good
schools and colleges, health
infrastructure and respectable
employment generating economy.
After the implementation of
Panchayati Raj, the kind of rural
development and wider
participation that was expected,
could not be achieved. A large
number of women, children, elderly
are still victims of malnutrition. The
socio-economic conditions of



Indian villages have improved
slightly, but the environmental and
cultural conditions are deteriorating
steadily. The water is getting
depleted, and also polluted. Soil
fertility is declining, and so is the
biodiversity of land and crops.
Indiscriminate use of toxic
chemicals and fertilizers in
agriculture has increased the cost of
agriculture, but neither the certainty
of yield has increased, nor the
income of farmers and agricultural
laborers. But the toxicity of soil,
water, air and food has increased.
Health services have not improved
much. But the population and
diseases have increased. The inputs
of chemical agriculture are
produced in centralized factories, so
local industry businesses are
increasingly disappearing from
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villages and towns, and rural youth
are increasingly displaced in search
of work in larger cities, where
neither their employment is
permanent nor their living standard.
The efforts of the governments
could hardly get off the ground with
the schemes. The lack of proper
systems and proper accountability
for implementation and impact
assessment of plans is probably the
main reason for this.

A large population still resides
in Indian villages. Terrified of the
hustle and bustle of cities and the
convenience of working online
from home, a large number of
educated youth and old people want
to settle in villages. For this, roads,
hospitals, energy sources, online
networks, schools and clean
environment will have to be created

in the rural vicinity. Culturally
collectivism and simplicity have to
be brought back into the lives of the
people. A chain of small and big
green industries, education and
services will have to be established.
The life of the people will have to be
enriched with scientific approach,
scientific methodology and
innovative techniques. Our new
research centre is determined to take
these initiatives forward.

i

(Rana Pratap Singh)

Wwww.ranapratap.in
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Banana An Efficient Crop for Multiplying Farmer Income
O Mohd Sharik*, Jyoti Singh and R.S. Sengar

Introduction

Banana (2n=3x=33, AAB) is a
perennial herbaceous monocot which
belongs to Musa genus of the
Musaceae family. Banana could be
cultivated under sub-tropical
conditions if the planting time is
regulated in such a manner that
bunches are initiated in summer, shot
in autumn and mature in winter. It is
believed to be one of the oldest fruits
which have originated through a
complex hybridization process from
Malaysia. Cultivated banana is a
triploid derived from two diploid
species i.e. Musa acuminata
(Malaysia) and Musa balbsiana
(India). Banana represents the world's
second largest fruit crop and fourth

differing from each other in terms of
quality, greatly in plant and fruit size,
plant morphology, fruit quality and
disease and insect resistance. The
trunk is composed of the basal
portions of leaf sheaths and is
crowned with a rosette

pseudo-trunk and bends downward to
become bunches of 60 to 160
individual fingers or fruits. The
individual fruits, or bananas, are
grouped in bunches, or hands of 10 to
22 in number. After a plant has

Plantae-Plants

Tracheobionta- Vascular plants

Spermatophyta- Seed plants

Mangoliophyta- Flowering plant

Liliopsida- Monocotyledons

Zingiberidae/ Liliidae

Zingiberales

Musaceae- Banana family

Musa

of 10 to 20 oblong to | Kingdom
elliptic leaves that | Sub-Kingdom
sometimes attain a | Super division
length of 3.0-3.5 meters | Division

and a breadth of 65 cm. | Class

A large giant flower | Subclass
spike, which carrying [ Order
numerous yellowish Family
flowersd t;)udl are ["Genus
protecte y large Species

M. acuminata, M. balbisiana

purple-red bracts,
emerges at the top of the

Table 2.1: The Five Kingdom Classification of Banana

most important | Character

M. acuminate

M. balbisiana

global food crop

. Pseudo stem
with an annual

More or less heavily marked with black
or brown blotches

Blotches slight or absent

production over 100

o . Petiolar canal
million metric tons.

Margin erect or spreading with scarious
wings below, not clasping pseudo stem

Margins not winged below,
clasping pseudo stem

Banana plants are

usually propagated Peduncle Usually down or hairy Glabrous
by suckers which Pedicles Short : - .
Ovules Two regular rows in each locule Four irregular rows in each locule

grow from lateral
buds originating
from corms, and
suckers are used for
production of
individuals plants.

Bananas are
vigorously growing
monocotyledonous
perineal herbaceous
plants. The banana
plant is a gigantic
herb that springs
from underground
stem rhizome and
attain up to 15
meters of height.
The cultivars are

Bract shoulder

Usually high ratio (0.28)

Usually low ratio (0.30)

Bract curling

Bract roll

Bracts lift but don’t roll

Bract shape

Lanceolate or narrowly ovate tapering
sharply from the shoulder

Broadly ovaue, not tapering

sharply

Bract apex

Acute

Obtuse

Bract colours

Red dull purple or yellow inside pink,
dull purple

Distinctive, brownish purple
outside; bright crimson inside

Colours fading

Inside bract colours fades to yellow
towards base

Inside bract colour s continues to
base

Bract scars

Prominent

Scarcely Prominent

Free tapal of
male flower

Variably corrugated below tip

Rarely corrugated

Male flower
colours

Creamy white

Variably flushed with pink

Stigma colours

Orange or rich yellow

Cream, pale yellow or pale pink

Taxonomic scoring of banana cu

Itivars
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produce mature fruited bunch, it is cut
down to the ground, because each
trunk produces only one bunch of
fruit. The deceased trunk is succeed
by others in the form of suckers, or
shoots, which arise from the rhizome
at roughly six-month intervals. The
life-cycle of a single rhizome
continues for several years, and the
weaker suckers that it sends up
through the soil are periodically
removed after each harvesting, while
the stronger ones are allowed to grow
into fruitproducing plants for next
seasons.

Taxonomy of Banana

Banana belongs to the family
Musaceae. Besides Musa, another
genus is this family is Ensete. The
family is characterized by leaves and
bracts spirally arranged; male and
female (hermaphrodite) flowers
separated within one inflorescence;
fruit is a many seeded berries. The old
scientific names for most groups of
cultivated bananas are Musa
acuminata Colla and Musa
balbisiana Colla for the ancestral
species, and Musa paradisiaca L. for
the hybrid M. acuminata vs M.
balbisiana.

The tender stem, which bears the
inflorescence is extracted by
removing the leaf sheath of the
harvested pseudo stem and used as
vegetable. Planting or cooking
bananas are rich in starch and have a
chemical composition similar to that
of potato. Banana fibers is used to
make item like bags, pots and wall
hanger. Banana waste can also be
utilized to produce rope and good
quality paper. Banana leaves are also
used as healthy and hygienic eating
plates thus, eco-friendly in nature.

Plant Morphology

Banana plant could be found very
casily in one's back yard or kitchen
gardens as they easily cultivable and
its one of the largest herbaceous
flowering plant. It can grow up to 6 to
6.7 meters (20 to 24.9 ft) tall its leaves
can grow up to 2.7 meters (8.9ft) long
and 60 cm (2 ft) wide. The banana
plant is a wide perennial herb with
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leaf sheaths that give rise to trunk like
pseudo stems. The plant has 8-12
leaves that are up to 9-10 ft long and
2-2.5 ft wide. Root development may
be extensive in loose soil in some case
up to 30 ft laterally. Other plant
descriptions vary, its depend on
variety. Flower development get
initiated from the true stem
underground (corm) 9-12 months
after planting. The inflorescence
grows through the center of pseudo
stem. Flower develop in cluster and
spiral around the main axis. In most
cultivars, the female flowers are
followed by a few “hands” of neuter
flowers that have aborded ovaries and
stamens. The neuter flowers are
followed at terminal end by male
flower enclosed in bracts. The male
flowers have aborded ovaries but
functional stamens. Fruits mature in
about 60 to 90 days after flower first
appear. Each bunch of fruit consist of
variable number of “hands” along a
central stem. Each “hand” consists of
two transverse rows offinger (fruits).
The fruit quality is determined by
fruit size (finger length and
thickness), evenness of ripening,
freedom from blemishes and defects,
and the arrangement of clusters.
Quality standards may differ in
various markets.

Area and Production

Banana is the second largest
produced fruit while citrus ranked
first, adding about 16% of the world's
total fruit production. India is the
largest producer of banana,
contributing to 27% of world's
banana production. By the
way,banana production in India has
surpassed mango production. In
India, Tamil Nadu is the largest and
leading producer of banana, followed
by Maharashtra. After cereals, sugar,
coffee and cocoa, Bananas are the
fifth largest agricultural commodity
in world trade. India, China, Brazil
and Ecuador alone produce half of
total bananas of the world. The
availability round the year is themajor
advantage of this fruit. Globally
Banana is grown on 5.69 million
hectares with the annual production

0f 106.83 million tons with an average
yield of 18.78 tons/ha while the area
and production of banana in India is
0.8 million hectare and 29.72 million
tons with an average yield of 37.15
tons /ha. Itis grown in large quantities
in the states of Tamil Nadu,
Maharashtra, Gujarat, Andhra
Pradesh, Karnataka, Madhya Pradesh,
Bihar, Uttar Pradesh, West Bengal and
Assam. It is also an important foreign
exchange gainer for India. India has
become one of the largest exporters of
banana worldwide. Indian banana now
exported to United Arab Emirates,
Saudi Arabia, Iran, Kuwait, Bahrain,
Qatar, Oman, Nepal, Maldives and
United states.

Nutrition

Banana is considered to be one of
the most important sources of energy
and starchy staple food for the people
of tropical humid regions.
Furthermore, bananas and plantains
are rich in nutrients. Banana fruit
contain water (70%) carbohydrate
(27%), crude fiber (0.5%), protein
(1.2%), fat (0.3%), ash (0.9%),
calcium (80 ppm), phosphorus (290
ppm), iron (6 ppm), carotene (2.4
ppm), thiamine (0.5%), riboflavin (0.5
ppm), niacin (7 ppm) and ascorbic acid
(120 ppm). Plantains are nutritionally
low protein food material but
relatively high in carbohydrates
(70%), vitamins and minerals.
Bananas are considered as a rich
source of vitamin A, B complex, C,
manganese, potassium and digestible
food fibers are present in the fruits in
sizeable levels.

Agro Climate & Soil

Bananas requires a warm sub-
tropical climate, sufficient moisture
and protection from wind. Most of the
varieties of Bananas grow best with
minimum 12 hours of bright light and
high humidity of 60% or higher. The
ideal temperature range is around 26-
31°C (78-86F) with RH regime of 75-
85%. Growth begins at 18°C, reaches
optimal growth at 27°C -28°C and stop
entirely when temperature reaches
around 38°C. Although Bananas grow
optimum in bright sunlight, high
temperature will scorch fruit and



leaves. For best appearance and
increased photosynthetic rate, wind
protection is always advisable. High
velocity wind which exceeds75-
80km per hour damages the leaf.
Bananas are also supposed to being
blown over due to the weight of the
stem of fruit. Thus, Propping must be
done during the last 2-3 months of its
life cycle before harvest.
Soil

Bananas requires rich, moisture
and well-drained soil with 40% clay,
75% silt, 85% loam and higher in
organic content. Bananas prefer a
more acidic soil with pH between 6-
7.5 over basic soil. Low pH soil prone
to banana more susceptible to
Panama disease. Avoid soil that is
unproductive, unfertile, sandy, salty,
nutritionally deficient and ill-drained
soil. If soil is not in the most favorable
condition, improve it with
agronomical, cultural, physical
measures such as Light sandy soil can
be improved by placing mulch around
the Banana plants. This will lead to
improve water retention and also
prevent nutrients from percolating
rapidly into the soil. Nutritionally
deficient soil can be
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Dwarf Cavendish, Robusta, Rasthali, Amritpant, Thellachakrakeli, Karpoora

Jahaji (Dwarf Cavendish), Chini Champa, Malbhog, Borjahaji (Robusta),
Honda, Manjahaji, Chinia (Manohar), Kanchkol, Bhimkol, Jatikol, Digjowa,

Dwarf Cavendish, Alpon, Chinia, Chini Champa, Malbhig, Muthia, Kothia,

Dwarf Cavendish, Lacatan, Harichal (Lokhandi), Gandevi Selection, Basrai,

Dwarf Cavendish, Robusta, Rasthali, Poovan, Monthan, Elakkibale,

Nendran (Plantain), Palayankodan (Poovan), Rasthali, Monthan, Red

Dwarf Cavendish, Basrai, Robusta, Lal Velchi, Safed Velchi, Rajeli Nendran,

Virupakshi, Robusta, Rad Banana, Poovan, Rasthali, Nendran, Monthan,

State Major Varieties grown
Andhra Pradesh
Poovan, Chakrakeli, Monthan and Yenagu Bontha
Morth Eastern
States
Kulpait, Bharat Moni, Sabri
Bihar
Gauria
Gujarat
Robusta, G-9, Harichal, Shrimati
Jharkhand Basrai, Singapuri
Karnataka
Nanjangudrasabalehannu
Kerala
Banana, Robusta
Madhya Pradesh  Basrai
Uttar Pradesh Grand Naine, Dwarf Cavendish, Alpon, Chinia, ChiniChampa
Maharashtra
Grand Naine, Shreemanti, Red Banana
Orissa Dwarf Cavendish, Robusta, Champa, Patkapura (Rasthali)
Tamil Nadu
Karpuravalli, Sakkai, Peyan, Matti
West Bengal

Champa, Mortman, Dwarf Cavendish, Giant Governor, Kanthali, Singapuri

Source: hitpz//nhb.aovin/report files/banana/BANANA.htm

Different banana varieties grown in different states

overcome by |
incorporating organic |
matter- green manure
crop, to the soil before
you plant your Bananas |
and then mulch them
thickly. This process |
should be repeated as
often as you can do.
Bananas do not tolerate
abiotic stress such as
waterlogging because its
roots will rot. This
however can be re by
planting the Bananas in
raised beds.

Varieties

Bananas comes in
many varieties;therefore, selection of
the species and varieties should be
based on its market demand and
yields. The most commonly
cultivated Bananas in Malaysia are
Berangan and Covendis and the
remaining popular cultivars are

Red Banana

Robusta Rasthali Palayankodan
<
Cavendish Monthan Safed Velchi

Genomic constitution of different Banana cultivar

Emas, Rastali, Raja Awak, Abu,
Nangka and Tanduk.

In India bananas are distributed in

southern, eastern, central and north
eastern parts within 800 and 300 N

latitudes. Major genomic groups and
cultivars are AA group:
AA-Anaikomban, Matti, Kadali,
Tongat, pisanglilin.

AB- Ney poovan (Elakki bale),




Kunnan, Nathu Poovan. Thaen
kunnan, AdakkaKunnan.

AAB- Poovan, Rasthali,
Pachanadan/Kaali/Galibale,
Nendrapaditha, Rajapuri,
Virupakshi/Sirumalai,
Nendran/Rajeli, Chinali.

AAA- Dwarf Cavendish/Basrai,
Giant Cavendish, Robusta, Gross
michel, Grand naine, William,
Nagabale, Chenkadali/Red banana,
Chakkarakeli, Amrit sagar.

ABB- Nalla Bontha,
Monthan/Kanchkela, Keribontha,
Peyan, Karpuravalli, Sugandhi.

AAAA-Bodles Altafort, IC-2.
ABBB-KlueTaparod
AABB-Kalamagol

AAAB-Atan, Goldfinger (FHIA).

Characteristics of different
varieties of banana-

Ney poovan/Elakkibale (AB):It is
commercially cultivated in Kerala
and Karnataka and minorly other
south Indian state. The plants are
medium stature, with slender, light
yellowish pseudostem, having
reddish petiole margin.Fruit is small
flesh firm, sweet and highly fragrant.

Kunnans (AB):It is a back yard and
kitchen garden cultivar of Kerala and
Karnataka.The plants are medium
stature and slender fruits with firm
pulp with sweet taste.It is commonly
used as infant food after conversion
into banana flour.It is moderately
tolerant to leaf spot and fusarium wilt.
AAA group: Cavendish sub-group
Dwarf Cavendish/Basrai (AAA)-It
is the most important commercial
cultivar of India and the plant of this
group is dwarf, large fruit, curved,
skin thick and greenish, flesh soft and
sweet.

Even after ripening the fruit is
slightly greenish in colour, while
fruits ripening during winter season
develop yellowish colour.The
keeping quality is not so good; The
average bunch weight is about 20-22
kg and suitable for high density
planting, and susceptible to leaf spot
disease.
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Musa dwarf cavendish
Musa 'Super Dwarf' Cavendish
Gross Michel (AAA)

It is the main cultivar of this sub-
group.Gross Michel was the leading
cultivar in the world banana trade
until the late 1950 and now this
variety has lost its commercial status
due to susceptibility to panama wilt.

Red Banana Sub-group
Red Banana (AAA)

This cultivar is grown
throughout the globe.The colour of
the pseudostem, petiole, midrib and
fruit peel are purplish red is the main
features of this group.The fruit is of
good size and has a characteristic
specific aroma.The average bunch
weight is 20 kg.It lies well in humid
tropics and at higher altitudes.It is
moderately susceptible to fusarium
wilt, bunchy top and nematode.

Red Banana

Silk Sub-Group

Rasthali (AAB)-It is one of the most
popular commercial choicest table
cultivars of West Bengal, Karnataka,
Tamil Nadu,Kerala, Andhra Pradesh,
and Bihar.The plant is tall and can be
casily recognised by the yellowish
green stem with brownishblotches.

Rasthali-

Reddish margins of the petiole
and leaf sheath is the major
characteristics features of that
group.The average bunch weight is
about 12 kg.Fruits are medium sized,
skin-thin, yellowish in colour flesh
firm, sweet with a nice aroma.It has
the demerit of longer duration, severe
susceptibility to fusarium wilt, easy
dropping of fruits from

bunch.Susceptible to sun injury and
formulation of hard lumps in the pulp
are also constrains.

Mysore Sub-group
Poovan/Champa (AAB)

The plant is hardy tall, and grows
vigorously, one of the distinguishing
features of the plant is the rose-pink
colour on the outside of midrib, fruit is
medium to small, yellowish skin firm
flesh with sub-acidic nature in taste,
keeping quality also good, the average
bunch weight is about 16kg.It is highly
resistant to panama wilt disease and
slightly resistant to bunchy top but
highly susceptible to banana bract
mosaic and streak virus.

Planting/Planting Material

The best way is to start banana
cultivation is with tissue culture
plantlets. Tissue culture plantlets are
recommended for planting because
these are disease and pest free while,
suckers, in general, are contaminated
with few soil-borne pathogen and
nematodes. Tissue culture plantlets are
uniform, healthy, pest and disease free,
and shorter harvesting period.These
plants needs much care throughout the
growth period compare to suckers
plantains and yields about 10-20 per
cent more than suckers.

In recent years the concept of
HDP is being adopted and practiced,
suckers are planted at closer spacing or
planting two suckers per pit by
accommodating a larger number of
plants at specified spacing to get
higher yield and minimize the cost of
production.The cultivar Robusta and
Dwarf Cavendish planted at 1.5 x 1.5m
accommodates 4444 plants/ha is
recommended by ITHR was recorded
highest yield.

Tissue culture raised banana plant ready to transplant



Planting Time

Tissue culture Bananas can be
planted round the year.
Nutrients Required by Bananas

Bananas demand nitrogen,
phosphorus, potassium with a
balanced ratio of 3:1:6 and other
micronutrients to ensure the plants
grow vigorously.

Crop Geometry

The most economical and
efficient spacing is about to 1.82m x
1.52m with 3,630 plants per hectare (a
wide spacing of 1.82 m between
rows). Although, the above spacing
is only possible with fertigation.
Bananas can also be planted with
higher density at 1.5m x 1.5 m but
yields are poor due to competition for
sunlight and other growth factor. The
recommended spacing is at 2.0m x
2.5m with 2,000 plants per hectare
because that is the standard distance
to minimize Sigatoka.

Planting Method

20% of perlite should be mixed with
the soil for best growth. Depending
on the soil quality, one must apply the
appropriate method as well as the
depth and spacing at which plants are
needs to be planted.

Step 1:identify and mark the spots
where the plants will be planted.
Avoid marking and planting as you go
because any oversight may lead to
uneven spread of the Bananas. The
best method to avoid this from
happening is to use a long measuring
scientific tape.

Step 2: Dig a hole with a Fawda in
diameter and ten to twelve inches
deep and place the plants in the hole
while keeping the pseudo-stem 1 inch
below the ground level.

Step 3: Toss a small amount of NPK
into the hole to enhance the growth of
the plant and fill the hole with enrich
soil. Soil around the plant should be
tramped down firmly to remove each
air pockets/

Maintenance

Fertilizing

A complete fertilizer with a ratio of
3:1:6 of nitrogen, phosphorus,
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potassium is suggested and suitable
for most Banana plantation. The first
application of fertilizer at the rate of
100 grams per plant can be made as
soon as the plant begins to grow or at
the time of transplanting. Succeed
application of fertilizer should be
applied as frequent as possible i.e.
once every 10-12 days if possible.
The best aptitude is to apply small
quantity of NPK, but more frequently.
Organic fertilizers should apply for
better taste and quality. fertigation
isadvisable to water and fertilize at
the same time to help Bananas grow.
If there is uncertainty in water system
(i.e. fertigation or pipes), the best time
for application of fertilizer is after
rain.

Important note:Fertilizer should be
applied at one inch away from the leaf
and not directly on the stem of the
plant for better result. It is supposed to
that Banana roots grow
approximately an inch everyday (at
an optimal growth). On sloping
terrain, apply fertilizer only on the up-
hill side.\

Mulch

Mulch application is used to alter
the effects of the local climate. A vast
variety of synthetic and materials are
used. The most easily available and
cheaper material would be saw dust.
For optimum result, it is best applied
when the plants are still young to
encourage faster growth. The benefit
ofusing mulch is that it conserves soil
moisture (blocking evaporation of
water from the soil) help to keep weed
free land and keeps soil cool as they
block direct sunlight exposure. It
alsoreduce the growth of weeds as it
blocks the weeds from receiving
sunlight thus minimizing intensive
labor work.

The mulch should be kept at least
50-55 cm from the base of the plant as
it generates heat when decomposing.
This practice is known to minimize
bacterial and fungal diseases while
improving soil texture and adding
nutrients and organic matter to the
soil. Usually, mulch is only needing to
be applied once as mature plantation

is self- mulching i.e. dead Banana
leaves and trunks are eliminated and
left behind as naturally mulch.
Weeding

We should always try tokeep the
plantation weed free. Banana plants
grow notably slower with the
availability of weeds because partial of
the water and nutrients are absorbed by
the weeds thus, hardening the cultural
operation. Five or seven manual
weeding should be sufficient after
which the growth of weeds is rather
impossible when Banana plants
reached mature size. Alternatively,
mulching is suggested to reduce the
growth of weed.

Water Management
Water Management — Fertigation

Bananas require a great quantity
of water to grow. conventionally,
farmers provide nutrients to the plants
by applying fertilizer in the form of
pellets. While it is less expensive, it is
labor intensive and ineffective because
nutrients may evaporate or leach after
application. The most effective
manner in water management is drip
irrigation with fertigation. Drip
irrigation coupled with application of
mulch has proven to increase water
efficiency with saving of 60% of water
and increase yield by 25 — 35%.
However, distribution of nutrients is
uniform under fertigation.

Generally, Bananas require a
minimum of 1800 —2500 mm annually
or 25 mm per week. Deep watering is
essential during draught to help leach
the soil of salt. It is common that
Banana plants do not bear fruit if
proper water is not supplied. While
Bananas needs large amount of water;
do not over irrigate them. Excessive
water will cause roots to rot — Banana
roots are poor withdrawal of water.
Intercrop
Intercropping can be profitable if the
crop is leguminous, short duration
crops (45-60 days) can be planted
between rows of plants. Moreover,
intercropping is only possible during
early stage of the plantation.

Growth and development of crop



During the life cycle, the plant
produces 32-40 at 4 leaves per month
depending on cultivar.The last leaf
produced at shooting, small in size is
called flag leaf.The first
characteristics feature between
vegetative and reproductive phase is
the production of bract
primordium.The basal (proximal)
nodes of the inflorescence bearupper
(distal) nodes contain male flowers
and female flower. In between female
and male buds, hermaphrodite
flowers and have stunt ovaries and do
not develop in to edible fruit.Banana
fruit botanically known as berry.The
edible bananas are vegetative
parthenocarpy, the female sterility
gene and lack of pollen due to
triploidy causes seedless
nature.While pollination is must for
normal fruit development in the wild
seeded bananas.

Use of plant growth regulators

The process of flowering
induction regulated by Gibberellin
like substances helps in development
of plant, later on anthecin hormone
inducing flowering of plant, both
combining called as “Dual factors
hypothesis”.Spraying of NAA at 100
ppm after 5 or 6, 7 months of planting
markedly increases fruit quality, size
and yield. Spraying of 2-4 D@
20ppm also caused increased the
quality of fruits.It is poured/applied in
the growing apex, then bunch will
have more offingers/female
flowers.Application of GA3 at
50mg/L resulted in maximum yield
and required a short for fruit maturity
in Giant Governor Banana.

Special Operation

The following practices would
directly affect the productivity and
quality of the Banana plants.

i) Desuckering / Pruning- One
mother plant and two followers
should be kept. Keeping too many
sucking plants will reduce quality and
yields. It is suggested to eliminate all
suckers once the desired followers
have been selected. An age interval of
2-2.5 months between the mother
plant and subsequently each of the

—o fasm & 9t afe s

SRTE 9 (1) WFaR) — |, 2022

followers is most desirable because
these followers will become your
main stem after the mother plant
fruits. The most efficient method to
permanently remove unwanted
suckers is to cut the stem off the
ground and then cut into the center of
the plant. This should kill the sucker.

ii) Propagation- The alternative
practice of pruning is propagation of
bananas. Instead of destroying the
suckers, suckers could be removed
from the
clump and
replanting it
in a newly
cultivated
land. Large
suckers
called the
“sword
sucker” are
the most
preferred
planting
material.
W h e n
removing the
undesirable
suckers, it must be cut into the mother
plant enough to unearth some roots.
Leaves are often removed in the
process for easy transportation,
handling and re-planting. These
suckers must be re-planted within a
day or two and must not be exposed to
the sun. Otherwise, the roots may dry
up.

iii) Deflowering- Removal of the
“Bell” (the purple flower petals at the
end of the bunch — also known as
“banana blossom” or “banana heart
“). This is usually practiced because
this way, Banana plant will conserve
its energy into growing bigger bunch
and no longer stalk.

iv) Pruning of leaves-old leaves and
infected leaves should be pruned out
regularly. This will reduce the
likelihood of various leaf diseases
and keeps the plantation tidy and
healthy. Furthermore, it provides
natural mulch to the Banana plants.

v) Earthing up- Soil level should be
raised after 2.5- 3 months of planting
to keep soil loose. This will also help

prevent Banana plants from falling due
to severe wind.

vi) Mattocking- It is the practice of
cutting the pseudostem after
harvesting of bunches.

After harvesting, the pseudostem must
be cut leaving a stump of about 0.6m
hight, the left-over stump with its
stored food material continues to
nourish the daughter sucker (follower)
till it withers and dries up.

vi) Removal of female hands-
Remove the last one to two hands of

the bunch. Banana producer often
remove the bottom female hands so
that the remaining hands grow bigger
as it enhances and fruit development
and increases bunch weight.

vii) Bunch Covering-Bunch covering
boost the weight and enhances quality
of fruit. Conventionally, Banana
growers protect the bunch from
sunburn by placing dry leaves on the
top hand of the bunch but this is not
practicable during rainy season and
also time consuming. Commercial
growers however, use blue plastic
sleeves. This practice is to protect
Bananas fromsunburn diseases,
insects, , spray residue, dust and birds.
Covering the Banana bunch also
increases the temperature within
which helps in early maturity.

viii) Propping Support Banana
plants with bamboos- Banana plants
often go off balance due to the heavy
weight of the bunch at the time of
nearly maturity. Therefore, two
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bamboos should be propped by
placing one against the top of the
bunch and the other against the stem
on the leaning side to prevent the
plants to fallen off. Propping using
only one bamboo is not suggested as
the Banana plant may plunge to the
other direction during strong wind.

\

Pest and Disease Management

Pest and disease management
Bananas are prompt to viral diseases,
fungal diseases and pest thereby
reduces production, quality and yield.
Pests

Pseudostem borer-most of the
commercial cultivars are heavily
affected by the borer.Exudation of
plant sap is the initial symptom and
blackened mass comes out from the
holes bored by the larvae.

Rhizome weevil-Nendran is highly
susceptible, damaged corms show
feeding tunnels filled with mass of
rotten tissues.

Banana aphid-vector of the virus
disease bunchy top

Fruit and leaf scarring beetle-The
beetle feeds on young leaves and skin
of young fruits, occurrence is
maximum in rainy season and less in
winter.

Diseases

Panama wilt - Fusarium
oxysporiumF.spcubens, 1t is the most
severe, harmful and important
disease of banana. Rasthali is highly
susceptible cultivar. It is serious in
poorly drained soil. Resistant
varieties are Dwarf Cavendish and
Robusta.

Leaf spot/Sigatoka — It is a fungal
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caused disease, initially,presence of
light yellowish spots on the leaves
under moderately condition
formation of brown spots and later
dies, turning light grey surrounded by
a brown ring. The Cavendish and
Gros Michel group are all highly
susceptible to sigatoka. While, all
ABB clones are resistant.
Banana bunchy top virus
(BBTV):

» * Transmitted by aphid vector,
Pentalonianigronervosa. The
dwarf banana cultivars are
Susceptible. The leaves are
bunched together like a rosette
at the top, the margins are
4 wavy androlled upward. Dark
green streaks of the lamina or
- midrib. The plants are stunted
and do not produce bunch of
market value. Some of the
other diseases are Pseudostem heart
rot, Diamond spot, Anthracnose,
Cigar end tip rot, Crown rot, Bacterial
soft rot, Bacterial wilt or moko
disease, banana streak virus, banana
bract mosaic virus etc., causing
damage to banana plants.

Fruit maturity and harvest

Harvest, when fingers are fairly
evenly rounded. General practiceto
harvest when fingers of second hand
are ¥ rounded. Alternative, for tree-
ripened fruit, cut only those
hands that are ripen and leave
the remaining for other day.
These Bananas taste the best

It is suggested to place
harvested bunch in well-padded
basket before transporting to
the collection site because
Bananas are easily bruised and
this will inevitably reduce the
quality of the fruit. Once
harvested, the bunch should be
kept out of light, in cool and
shady place. The process of
ripening can be done by
covering the bunch with plastic
sleeve together with a ripe fruit as it
releases small amount of heat and
ethylene which helps initiate and
stimulate ripening. Depending on the
demand of the market, hands are often
cut into units of 6 — 15 fingers or left

on stalks and sold to retailers.

Under favourable conditions,
banana starts flowering in 9-12 months
and fruits matures in about 4-5 months
depending upon varieties, climate etc.
Banana are harvested at 3/4th maturity
stage for distant markets or for chips
making purpose while, for local
markets are harvested at full maturity.

The following are the indications of
maturity of banana.

» Dryingoftop leaves.

» Changing of fruit colour from green
to light green.

e The floral ends of fruits are shed
with slight hand touch at apices.

 Fruitbecome plumpy and angles are
filled & disappear.

e One or two fruits ripe at the basal
end (yellow colour).

« Starch content of the fruit (22-25%).

The bunches are to be harvested by
leaving 2 ft of peduncle on the bunch.

Yield

Yield of banana varies with
variety, depend on production
practices.Tall cultivars usually yield
15-20 tones/ha.Cavendish group
varieties yield about 40t/ha, whereas
the hill banana/cooking varieties yield
about 11-15 tones/ha.

Storage

Keep Bananas refrigerated and
ripening process can be delayed if you
refrigerate it. The skin of the fruit will
turn dark but the flesh remains firm.
Conversely, do not store Bananas
below 13°C because it will stop its
ripening process (at that temperature
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Bananas do not emit heat or
ethylene).

Banana can be stored at about
13C with the Relative Humidity of
85-95 per cent for approximately 20
days and is ripened in a week at 16.5-
21.0C.The ripened fruits should not
be stored / shifted under refrigerated
condition.The shelf-life can be
increased by keeping the fruits in high
concentration of carbon dioxide and
low concentration of oxygen.

Also storing in sealed polythene
bags containing ethylene absorbent
like potassium permanganate.Shrink
film wrapping or Waxol (12 per cent)
treatment can extend shelf life up to 3
weeks.Mostly bananas are not
allowed to ripen on the tree; Smoking
done with straw, leaves & cow dung
inaclosed chamber for 18-24 hours in
summer and 48 hours in winter and
later shifted to ventilated room for
uniform ripening.The exogenous
application of 100 ppm ethylene gas
in an enclosed chamber for 24 hrs for
will produce ripening anduniform
colour.

Post-Harvest Handling

Post-harvest handling for export
market, Bananas bunch are generally
dehanded and soaked in dilute
sodium hypochlorite solution to
remove the latex and then treated with
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thiobendasole. Both sodium
hypochlorite and thiobendasole are
synthetic chemical compound or
commonly known as bleach.

Note: Banana Planters has a strict
policy of not using harmful chemical
in the production or post-harvest
process. Whilst the Banana skin may
look grimy, it's safer to consume.
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Abstract

Consistent exposure of living
forms to hazardous materials that
damage the environment is one of the
greatest threats to a technologically
advanced community. As a result of the
constant addition of a significant
number of dangerous materials as a
result of human activities and
increasing industrialization, the
genomic integrity of the exposed
population is damaged. Heavy metals
are naturally occurring elements with a
high atomic weight and a density
higher than 5 times that of water. The
dose, method of exposure, and
chemical species, as well as the age,
gender, genetics, and nutritional state
of those exposed, all influence their
toxicity. Arsenic, cadmium,
chromium, lead, and mercury are
among the priority metals that are of
public health concern due to their high
toxicity. Even at modest levels of
exposure, these metallic elements are
considered systemic toxicants that can
cause numerous health damage. This
raises the risk of developing a variety
of physiological illnesses or metabolic
disorders, such as asthma,
hypertension, liver and renal
malfunctions, genetically driven
malignancies, immunological and
neurological disorders, either directly
orindirectly.

Introduction

In today's technology-driven
society human beings are consistently

exposed to one or other health hazards
such as food chemicals, pesticides,
heavy metals, radiations, fungal and
bacterial toxins, industrial wastes and
toxicants which are continuously
present in the environment. Many
anthropogenic activities like mining,
industrial processing, use of pesticides
in agriculture, use of different types of
equipment in medical field, etc. release
toxic elements in the environment that
ultimately accumulate in the food
chain (Tchounwou, 2012). A handful
of evidences suggest that thousands of
chemicals in commercial production
are being introduced recklessly into
the ecosystem (Chou, 1987; Spiegel
and Maystre, 1998). All these toxic
substances induce cell injury and alter
cellular integrity and the phenomenon
that directly lead to alterations of the
genetic material such as gene
mutation, chromosomal aberrations,
DNA damage and affect RNA of
cellular components is called
genotoxicity (Kastan and Bartek,

genotoxin and mostly fall into the
categories of chemical agents,
radiation, heavy metals, and other like
fungal and bacterial toxins. Usually,
the term “genotoxicity” is often mixed
up with “mutagenicity”, however, it is
an interesting fact that all mutagens are
genotoxic, whereas not all genotoxic
substances are mutagenic. The
nitrogen mustard was the first example
of a chemical mutagen, while other
examples are the base analogs like
bromouracil, aminopurines, nitrous
acid, nitrosoguanidine, methyl
methanesulfonate,
ethylmethanesulfonate, intercalating
agents that cause frameshifts
mutations, for example, cisplatin,
acridine orange, proflavin, ethidium
bromide and agents that alter DNA
structure like psoralens and peroxides.
The various radiations act as mutagens
are the ionizing radiation like X- and
gamma-rays, and non-ionizing
radiation like UV- rays ( Blank and
Goodman, 2011; Miyakoshi, 2013;

2004; Cavalieri /

et al., 2012). The
mechanism of

DNA damage and 20RME
its type induced

by genotoxicity is

represented in

Figure 1
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Scenihr, 2015; Almaqwashi et al.,
2016). Apart from these genotoxic
agents, some heavy metals such as
copper, bismuth, cadmium,
chromium, lead, arsenic, mercury and
their compounds are known to have
genotoxic properties (Errol et al.,
2006; Jaishankar et al., 2014; Mishra
etal.,2016; Nagpureetal.,2016).

The cells of our body protect
against the genotoxic mutation either
through DNA repair mechanism or by
inducing apoptosis, however the
damage when unrepaired cause
mutagenesis resulting in severe
diseased conditions such as
neurodegeneration and cancer
(Torgovnick and Schumacher, 2015).
The assessment of the effects of
genotoxins is based on the level of
DNA damage in cells exposed to
toxicants that can be either in the form
of single- and double-strand breaks or
loss of excision repair, cross-linking,
alkali-labile sites, point mutations,
structural and numerical
chromosomal aberrations, instability
of the genetic causing several diseases
(Coussens and Werb, 2002; Bajpayee
et al., 2005; Colotta et al., 2009).
Hence, numerous advanced
techniques including the Ames assay,
in vitro and in vivo toxicology tests,
comet assay, and micronuclei test have
been well established to evaluate the
genotoxic potential of various types of
toxicants that cause DNA damage or
instability leading to diseases (Tice et
al., 2000; Mishra et al., 2016).
According to the World Health
Organization. the majority of them are
heavy metals, such as lead, mercury,
arsenic, and cadmium. Some common
trace elements are required in minute
amounts by humans (Co, Cu, Cr, Ni,
Se, Fe, Zn), while others are
carcinogenic or toxic, affecting the
central nervous system (Hg, Pb, As),
the kidneys or liver (Hg, Pb, Cd, Cu),
or the skin, bones, or teeth (Ni, Cd, Cu,
Cr) and causing lung, heart, and
kidney diseases. Several metal ions
interact with DNA and nuclear
proteins and are potential source of
DNA damage and genetic alterations
leading to cell cycle changes,
carcinogenesis or apoptosis.
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Environmental contamination of
heavy metals has shown to play a
major role in the progression of certain
deadly diseases that affects mankind
in different ways and act as potential
biomarkers of a certain disease. These
contaminants affect the physiological
functions of human beings through a
steep the rise of metabolic changes
leading to diseased conditions. To
combat the invasive role of heavy
metals and for a better understanding
of diseases and treatment strategies, a
branch of science named
“metabolomics” is a rapidly
developing intended highly to identify
biomarkers for numerous human
diseases or disorders (Denkert et al.
2006; Kruk et al. 2017). The changes
in the metabolome reveal the
pathophysiological conditions of
biological systems due to genetic
alterations in metabolic pathways or
changes in catabolism and enzyme
activities and even small alterations in
enzyme activities and change in
metabolite levels (Denkert et al. 2006;
Kruketal.2017).

Heavy metals, whether
intentionally or mistakenly ingested,
have a high concentration in the
human body, posing a health risk. Skin
illnesses, neurological diseases such
as Parkinson's disease, cardiovascular
disorders, carcinoma, tumour, a rare
autoimmune disorder, and
degenerative disease are only a few of
the typical examples of harm produced
by heavy metals.

facilitating not only DNA repair and
survival mechanism but also cell death.
The choice between cell death or cell
survival after DNA damage based on
several reasons that participate in
identification of DNA damage and
repair, as well as on factors associated
with the initiation of apoptosis,
autophagy, necrosis and senescence.
Genotoxins have three major impacts
on organisms through changing their
genetic code. Genotoxins can be
carcinogens (agents that cause cancer),
mutagens (agents that cause
mutations), or teratogens (agents that
cause birth defects). Various illnesses in
humans are caused by genotoxicant
exposure, including DNA damage and
repair modulation, as well as the
distribution of many signal and
metabolic transduction pathways
Figure2.

The DNA damage response (DDR)
is extremely significant for all kinds of
cancer and several disease
progressions. DDR is essential for the
beginning of carcinogenesis,
interestingly, most of the carcinogens
are genotoxic substances, which
targeting the DNA in a direct or indirect
method. Several cancer stimulating
conditions are recognized to gene
mutations in the DDR pathways such as
TP53, ATM (mutated in Ataxia-
Telangiectasia), BRCA1/2(Carney et
al., 1998; Rotman and Shiloh, 1998;
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apoptosts, DN A repair
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Figure 2: The impact of genotoxicity on human health
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Beamish et al., 2002; Duker, 2002).
DDR also executes development of
malignant tumorigenic state, which is
caused by mutations and
chromosomal instability(Duker,
2002; Duijf and Benezra, 2013).
Owing to the close interactions
between carcinogenesis and DDR,
most tumors have developed one or
more compromised characteristic of
the DDRto facilitate malignancy or to
prevent cell death. As a result, DDR
evaluation is extremely useful for
illness prevention, diagnosis, and
prediction of individual disease
development susceptibility. In
addition, cellular exposure to
genotoxic agents such as ultraviolet
(UV) light, oxidative stress, and
chemical mutagens, result in a variety
of nucleotide alterations and DNA
strand breaks. The DDR system
activates the suitable DNA repair
process, however, in the condition of
permanent impairment or damage,
stimulates apoptosis pathway.
Accumulating reports suggest that the
identification of

—o fasm & 9t afe s

SRTE 9 (1) WFaR) — |, 2022

genomic instability syndromes or
DDR suggest the importance of
proteins that receive, transmit, or
transduce signals related to the
genotoxic stress response pathway.

DNA damage induces a prominent
pathway for cell inactivation is
apoptosis. Specific DNA lesions that
activate apoptosis have been
recognized such as bulky DNA
adduct, DNA cross-links, O6-
methylguanine, base N-alkylations,
and DNA double-strand breaks (Roos
and Kaina, 2006,2013). DNA repair of
these lesions is significant in
inhibiting apoptosis process.
Apoptosis induced by many chemical
genotoxins is the result of DNA
replication blockage, which facilitates
DSB formation and replication fork
failure. These formations of DSBs are
vital downstream apoptosis-triggering
lesions (Roos and Kaina, 2006).
The damage DNA activated signaling
and implementation of apoptosis is
cell type and genotoxins depend on

several mechanisms such as p53 status,
death-receptor sensitivity, MAP-kinase
stimulation and significantly, DNA
repair ability(Roos and Kaina, 2006).

Conclusion

The recent and several previous studies
have shown that genotoxicant agent
exhibited the geneotoxic effect lead to
cascading events which ultimately
affect human health in many ways.
Genotoxicity occur in both, somatic
cell and germ cell. Genotoxic
alterations in the somatic cells induce
many diseases such as different type of
cancers. While in germ cells, it leads to
sterility, genetic disease and
multifactorial diseases. The genotoxic
implications of toxic substance either
physical, chemical or environmental
factors in causing genomic instability
are the hotspots in studying the
genotoxic stress response, cell cycle
and DNA repair. More precisely,
genomic instability or DNA damage
results in various diseases that will help
in unraveling the treatment pathways of

several proteins Genotoxic Agent Human Disease

associated with - -

sensing and reacting to Chronic Lung Disease,

DNA damage has Hyperpigmentation
improved our Arsenic Cancer

understanding the ¢ . .

pathways of genotoxic LI.VCI‘ Fibrosis

stress responses. Gene Cadini Kidney Damage

mutations in the ‘admium

pathways of DDR can Lung cancer

lead to several Chromium Allergic Dermatitis

genomic instability . .
syndromes and Copper Long Term Exposure: Liver Or Kidney Damage

disorders that often
strengthened
susceptibility to
cancer and disease
progressions (Duker,
2002; Duijf and

Benezra, 2013). Lead
Immunodeficiency

phenotype, another

hallmark of these Mercury
disorders, is affected

by failure to repair Nitrosamines

DNA strand breaks
that arise during
immune system
development. These

Tamoxifen

Inhalation of high levels of asbestos

Inhalation of high levels of silica

Polluted air and particulates

Short Term Exposure: Gastrointestinal Distress

Asbestosis

Silicosis

Delays in physical or mental development in children

Kidney related Problems

lungs, kidneys, skin and eyes related Problems
Disturb the nervous, digestive and immune systems

Kidney Tumours

Lung Cancer

Endometrial Cancer

phenotypes showed by

Table 1 List of some human disease caused by genotoxic agent
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diseases at the molecular levels.
Genotoxicity occur in both, somatic
cell and germs cell. In conclusion,
recent studies have shown that heavy
metal genotoxicant agent exhibited the
geneotoxic effect lead to cascading
events which ultimately affect human
health in many ways.
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Shyama Prasad Mukherjee Rurban Mission (SPMRM):
A Government Initiative towards Enhancement of Basic
Education in Rural Areas

O Rohit Kumar Mishra' Ashutosh Pandey'” and Vani Mishra®

Introduction

As per the 2019 consensus from
World Bank the rural population of
India accounts to be around 895
million which stands to be ~65% of
country's population'. Furthermore,
this marks a growth of growth to 4%
from 2011°. The Indian government
during the past decades have brought
about several schemes and initiatives
aimed for the upliftment of rural areas
and bridging its gap from the
adjoining urban areas. However, the
significant facts associated with the
rural areas in the country is that these
are not the stand-alone settlements
but are a part of cluster settlements,
which lay in close proximity to each
other and depends relatively upon
each other for their needs, activities
and amenities.

Cluster is defined as a set of
geographically contiguous villages.
On practical grounds the villages of
the clusters are the units that follow an
administrative convergence of Gram
Panchayats and stands within a single
block/tehsil for administrative
convenience’. Centre for Policy
Research has estimated that these
clusters on account of their locational,
competitive advantages have massive
potential for growth and could be
exemplified as economic drivers of
the country. The policy makers
anticipated the formation of such
61224 clusters which once developed
would be referred to as 'Rurban’.
Working on this perception the

Government of India launched
Shyama Prasad Mukherji Rurban
Mission (SPMRM) on 21" February
2016, under Ministry of Rural
Development with an aim to develop
300 rural growth clusters across the
country in a time-bound manner.

The National Rurban Mission
through SPMRM visions towards the
creation of clusters of 'Rurban
Villages' by incorporating basic and
essential urban facilities but without
compromising or extinguishing the
essence of the rural community life.
This shall be done with special
emphasis on equity and
inclusiveness’. The details of the
Provision of Urban Amenities in
Rural Areas (PURA) and pilot
evaluation of the rural areas were
considered in the 12th five-year plan®
Subsequently, over the last five years,
about 300 Rurban Clusters have been
developed across the country which
not only include states but also union
territories to stimulate local economic
development by developing skilled
and trained local entrepreneurs,
enhance basic amenities,
infrastructure and livelihood by
investing 21 indicative parameters of
development under Framework of
Implementation (FOI)". These 21
parameters are (a) sanitation (b) piped
water supply (c) solid & liquid waste
management (d) village street lights &
electrification (e) access to village
streets with drains (f) inter village
roads connectivity (g) public

transport (h) LPG gas connection (i)

health (j) education (k) digital literacy

(1) citizen services center (m)

environment conservation &

management (n) housing (o) sports
infrastructure (p) social infrastructure

(q) social welfare (r) skill

development linked to economic

activities in cluster (s) agri-services,

processing and allied activities (t)

MSME strengthening, employment

generation & SHG formation (u)

tourism promotion.

Taken together, the broader
outcomes envisioned of the Mission
are’ —

a. Bridging the rural-urban divide-
on account of: civic amenities,
economic, technological and those
related to facilities and services.

b. Stimulating local economic
development with emphasis on
reduction of poverty and
unemployment in rural areas

c. Attracting investment in rural
areas with private sector
partnerships

A systematic and scientific
approach was employed for defining
the clusters. This was based upon the
spatial characteristics of the
demographic, social and economic
profile of the area. A detailed report
called as Integrated Cluster Action

Plan (ICAPs) were prepared

delineating the cluster as planning

areas and covering (1) strategy for the
cluster integrating the vision for each

Gram Panchayat in the cluster (2) The

'Centre of Science and Society, IIDS, University of Allahabad, Prayagraj-211002
fSchool of Biological Sciences, Indian Institute of Technology (IIT), New Delhi
"DST Women Scientist, Nanotechnology Application Centre, University of Allahabad, Prayagraj-211002

.._____________________________/ 37



desired components for the cluster (3)
The resources to be converged under
various schemes (4) The Critical Gap
Funding (CGF) required for the
cluster.

These ICAPs provide critical
guidance on key aspects envisaged
for a given cluster including the
developmental aspirations,
interventions, schemes being
converged, implementation strategy,
and expected impact’. Under the
Phase I of the mission, a total of 10
clusters in Uttar Pradesh (UP) were
identified as RURBAN clusters and
approved for financial investments.
Tablel: Clusters in UP are divided
into 3 categories, namely: Category
A, Category B, and Category C.

SRTE 9 (1) WFaR) — |, 2022

Results and

Fig.1. Team members from the Centre of Science and Society
(Rural Technology & Development) University of Allahabad
for the survey of Bharokhar Cluster.

The team randomly approached
to individual households, from which

one person was requested to
Category Cluster answer the survey questions.
Survey was done in presence
Juggaur of RURBAN nodal officers'
A Chitehara representatives and the Gram
Patehara Kalan Pradhan so as to ensure
availability and maximum
Bansgaon participation from the village
B Mau Mustakil community. Questions asked
Dasna Dehat were part of the 21 parameters
Barokh listed out in the RURBAN
aro ?r guidelines which are grouped
Kasahai into the three major categories
Silana of basic amenities, social &
C Rudhahu Mustakil | digital amenities, and
economic activities.
The current study was performed
to study the role of Shyama Prasad . ® b
Mukherji Rurban Mission (SPMRM) '
in the Educational Sector for the %"
enhancement of basic education in 5a
rural areas of UP. &
Evaluation methodology of 0
Shyama Prasad Mukherji Rurban e T
Mission (SPMRM)
With considered margin of error
[ d.

of survey (¢) sample proportion (p)
and z-score for number of standard
deviations from mean, at 5%, 0-5 and
1-96 (95% CI) respectively, we
calculated the survey sample size
using the formula:

22 p(l=p)
, 2
sample size = .
1+(Z p(1 p))
g*-N

Discussion:

Assessment of Basic
Details of the Rural
Population:

In the district Prayagraj,
' Cluster Barokhar
. comprise of 12 villages.
We surveyed the
population with
approximate
representation of both
male and female with
56.20% and 43.80%
respectively (Fig. 2a).
The population was
categorized in three age
gaps. Fig 2b represents
that the major age group survey was
26-45 years with 54.71% population.
The rest two groups <25 years and >45
years were represented by ~17.18%
and 28.10% respectively. The survey
teams have tried to cover a broader
population groups with equal
representation on account of gender
and age groups.

The educational qualification and
the source of livelihood of the cluster
population was further studied (Fig
3c¢,d). In order to study the educational
qualification the population was
subdivided into groups namely,
Illiterate, functional literate, Primary,
Secondary, Higher Secondary and

u lliterate

= Functonal Literate
 Primary lavel

= Secondary level

m Higher Secondary level

u Collage | University
level

Educational Qualification

60

POPULATION [%)
B

25 2645 »45
AGE (In yaars)

B Farming

= Agriculture Husbandary

= Agricultura Labourars
Labour cutside
agriculture

" Employad In Govt.

u Emplayad In Py,

u Self ernployed

Mot working

Livelihood

Fig.2. Basic Details of the population from Barokhar Cluster. (a) Gender, (b) Age in
Years (c) Educational Qualification and (d) Source of Livelihood



College/University level. A major
portion of the population represented
by around 42.12 % was illiterate
followed by other classes with a
marginal population ranging from
about 7.69-15.02%. Hence, the
literacy rate of the cluster was
evaluated to be around 50.19%. The
livelihood section of the survey was
based primarily on the employment
of the village population. The prime
mode of livelihood was Farming
adopted by about 42.84% population.
This was followed by agriculture
laborers with 22.26% and labourers
outside agriculture with 17.48%; the
three groups constituted the main
worker group with 82.57% .The other
minor groups included people
engaged in Animal Husbandry
(2.84%)), jobs in government (0.84%)
or private sector (2.98%) and self-
employment (6.35%), constituting
about 13.00% of marginal workers
(Fig 3). Taken together, it is important
to mention that the population was

—o fasm & 9t afe s
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and Critical Gap fund of about
Rs.5.13Cr has been sanctioned under
this head’. The Mission aims to

=

+ =
=

-

education. We also highlighted the
infrastructure developed under the
Rurban Mission. The population was

a Fig.4. Education Facility in Barokhar Cluster district prayagraj.
(a) Combined description of School going children and their stage

wise breakup, (b) Classification of Schools in Govt. or Private Sector.

b Types of School
50
Ed
g s
2
-
2
o
-9
i
l =
o
Government Private Others

establish and upgrade the basic
infrastructure in schools equipped
with Computers and Computer aided
learning materials, construction of
Library/e-Library, Smart Classrooms
facilitated with Solar powers and
Anganwadi development’. The
mission further aims towards the

4.42

\

Workforce Participation

= Main Worker
= Marginal Workers

= Non Workers

training programs
of the teachers
and also study
and exploration
tours for the
students. There
stands a balanced
approach for the
development of
both human
resource and
infrastructure

Fig 3: Work Force Participation of the population of
Barokhar Cluster in terms of main and marginal workers.

equally assessed based on gender and
age categories. The results further
indicated that that Barokhar cluster is
primarily an agriculture dependent
area.

Enhancement of basic
education under Shyama Prasad
Mukherji Rurban Mission
(SPMRM):

Education stands to be one of the
major pillar of Social Infrastructure
Plan under SPMRM. Understanding
the necessity of this component, a
convergence fund of aboutRs.7.17 Cr

also asked to rate the improvement the
SPMRM has brought in the field of
education.

It was observed that about 70.81%
children in the cluster attended the
school at various level. The majority of
student with 63.24% were found to
attend the primary level education,
22.84% to the secondary level, Senior
Secondary with around 12.56% and
others (University/College) comprise
of about 1.4%. The types of School
attended were further classified into
Government and private and it was
observed that about 73% school going
population opted for government
school with remaining 27 %
population opted for either private or
other formats (Fig 4).

development.

special emphasis
has been laid on
improvising the |

with new and
innovative tools.

The survey |
team studied the [
% of School
going children

with particular Fig. 5. Infrastructure facility with smart class rooms in composite

emphasis to their
level of

schools of various clusters of Uttar Pradesh under SPMRM,
Ministry of Rural Development.
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i | E.

Fig.5 and 6 reveals the
development made under the
SPMRM in the rural areas of Uttar
Pradesh. It is also
highly evident from
the images that the
smart classes, solar
computer
laboratories, e-
libraries are in fully
functional mode. The
spacious and airy
classrooms shall
further help in the
basic growth and 0

80

40

Population (%)

Fig.6. Solar computer laboratory and e-Library for enhancing
primary education of various clusters of Uttar Pradesh under
SPMRM, Ministry of Rural Development.

has also taken
cognizance of the
growth and
development of
early growers.
This is evident in
| the development
a n d
modernization of
Anganwadi
kendras. Fig. 7
{represent an
Aganwadi Kendra
at Dasna Dehat of
Ghaziabad
Cluster of Uttar

Pradesh.

The team also assessed the level
of improvement in the quality of

Improvement in Education

® Quality of Education

51.35

development of rural
children. This is
further facilitated

To Some Extent

¥ Quality of Infrastructure

33.69
49.!
14.96
32.30
18.12
Yes No

'ease of doing business' in rural areas
that is now classified as Rurban
villages. Close to Rs.28,000 crore
investment has been approved and
works worth greater than Rs. 9,000
crore have already been completed.
The approach has translated into
bridging gap in the availability of basic
amenities, infrastructure and
livelihood opportunities in rural areas.
Further, in the wake of concerted
policy directives and availability of
institutional machinery, government
and non-government, there lies a
significant opportunity to turn these
areas into growth centers and fuel
transformative development in rural
India. Also the developments in the
basic education sectors will further
enlighten other sectors like skill
development rural
entrepreneurships and
livelihood.
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Prof. H. S. Srivastava Foundation
for Science and Society, Lucknow,
India celebrated the National
Science Day on 28" February 2022
through online mode. The
programme was illustrious with the
UN assembly theme of this year
“International Year of Basic
sciences for sustainable
development” and “Vigyan Sarvatra
Pujyate” refrain of Ministry of
Science and Technology India.

The programme was started at
afternoon with the welcome
remarks from Dr. Rana Pratap
Singh, General Secretary,
PHSSFSS, India. Dr. Singh
welcomed all the dentaries. Further
Dr. Singh deliberated about the
importance of the day and the
foundation, in details.

Dr. Dr. P. K. Seth, NASI Senior
Scientist, and Ex-President
PHSSFSS, Lucknow briefly
introduce Chief Guest and also give
importance of the theme.

The Chief Guest of the programme

was Dr. Dr. S. P. S. Khanuja, Former

Director CSIR-CIMAP, Lucknow

and Founder Chair, Flora Fauna

Science Foundation. Dr. Khanuja

delivered his talk on the topic

“Reaching the unreached: The

innovation path of converging

sciences into livelihood and entrepreneurial value chain”. Dr. Khanuja given the
prominence on “Think beyond” is the mantra to innovate while science provides the
runway for wings of the mind to take off to reach where it never did before! The answer to
the quest of mind for what, how and why is simple way to define science and hence any
one can become a scientist in life by efforts to satisfy this quest. But there are a few rather
very few examples among them who dare to ask “Why not?” That's the route to
“innovation” which leads to the unreached horizons.

After the culmination of chief guest lecture, Dr. P. K. Seth sir, given his presidential
address and emphasized that there is a need to make strategies to do science for society and
take research from lab to land and joint hand for sustainable development.

At the end Dr. R. S. Dwivedi Sir, given vote of thanks to Chief Guest and all the
participants. The programme was coordinated by Dr. Rajesh Bajpai.
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