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An International Conference Jointly Organized by Assam Agricultural University Jorhat
and PHSS Foundation Lucknow on Climate Change, Biodiversity
and Sustainable Agriculture (ICCBSA-2018)

Prof. H.S.Srivastava Foundation for Science and Society and Assam Agriculture
University, Jorhat jointly organized an International conference during 13-16 December,
2018 at AAU, Jorhat (Assam). The conference was attended by more than 1000
participants from various countries including India, Bangladesh, Nepal, Philippines,
African countries, Europe and USA etc. Total 24 Technical Sessions including Young
Scientist Conclave were organized successfully. The Conference recommended for
conservation of terrestrial and aquatic ecosystems as well as a fast incorporation of
adaptation, mitigation and resilience measures to cope with climate change related
crisis towards sustainable development.
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[ Editorial |

Pollution is the poison produced by ignorance and |
wrong management of development

With the emergence of science
and technology, industrialization of
the whole world was seen as a new
dynasty of human society which was
then divided into group of tribes and
was culturally bound to the feudal
systems. Evolution of the European
Renaissance was recognized
as a new era of liberation and
development of tribal, feudal and
agrarian societies into more
organized Industrial and Urban
societies. The industries are based on
utilization of natural resources to
create new products for market.
When it was considered as social and
scientific revolution perhaps the
scientists, regulators, rulers,
industrialists and their management
could not identified an accurate
identity of the dangers of toxication,
corrosion and fragmentation of the
environmental eycle.

After the development of
science of micro-organism and
ecology a sophisticated
environmental balance in nature was
realized. It came to understanding
that there is a nature's system for the
operation of earth and the biosphere,
which have evolved with specific
purpose during the uncountable years
with evolution of life on the earth.
These natural relations of resources
and life on the earth are very essential
for the protection and development of
life. The mother Earth has a vibrant
biological system. Green plants
absorb water from soil, and air,
carbon dioxide from air and energy
from the solar lights and prepare
organic food in their leaves. The
green algae leaves of grasses, shrubs,
trees ete. make organic substances in
which the matter and energy are
bound as food. In this process,
oxygen is liberated from the water
and enrich air, which is used to breath
all the creatures for respiration. The

remaining organic matter left over by
animals and plants are further
degraded by the micro-organisms.
This energy is the key for all the
activities of life on the earth. The
microbes live on this organic food
produced by the green plants. They
respire due to free oxygen released in
the process by food formation by the
plants.

The micro-organisms present in
the soil, water, air and all the living
and dead structures biodegrade the
dead organisms and organic matter
for their energy or establish them self
in living cells for their food and cause
diseases. In millions of years nature
has developed biological ability in
plants to make organic food. in
animals to digest food and in
microorganisms to degrade and
destroy waste products. Different
living organisms have also developed
a relation between them which is the
core force of the earth's ecosystem.
These abilities cannot be developed
suddenly in an organism. We do not
have such man made machines to
convert toxic industrial discharges
into useful products and the
technologies available are expensive
and not in practice by most of the
industrial setups.

In the industrial era, chemists
started composing thousands
of new substances everyday by
understanding the structures of
natural matter and developed their
different combinations to produce a
marketable product. To develop one
product they throw out 1000 other
chemical combination and new
chemicals in nature through the waste
pipes. As resultant one chemical from
the industries goes successful to get
converted in the marketable product
and reach to the markets, the rest shed
in the garbage and cause pollution.
The ability to digest them cannot

suddenly arise in microorganisms,
plants, animals or human beings.
Therefore, the industrial garbage
become a poison that start to erode the
ever-evolved natural forms of the
earth's system and accumulated in
soil, water and air. It reaches in the
body ol microorganisms. plants,
birds, animals and human beings
from water, air and food and start
destroying the life of those
organisms. Some microorganisms
and plants have developed the ability
to put them in the vacuoles located
inside them and to expel them with
less damage. But such capabilities are
not evolving in the complex nature of
animals like livestock and human
beings and they are getting ill and
dying due to these poisonous
pollutants. As a result, our very large
population is constantly suffering
with unhealthiness and diseases
caused by pollution.

Due to the ignorance and
pressure of fast industrialization, The
government and executive
governance are still denying the crisis
of release of poisons and industrial
products in form of xenobiotic
chemicals in air. water, soil and
biosphere. The regulations are not
getting realized on the ground
adequately due to lack of dependable
and accountable monitoring and open
access audit systems. The efforts are
getting restricted to the files and
folders and the environmental crisis
of pollutants released outside or
moving in bulk to destroy the
ecosystems of soil rivers, tributaries,
nalas, lakes, ponds etc. The polluted
rivers are polluting the oceans and
we are unable to do anything
meaningful. It needs an awareness,
care, concerns and well planned

mitigation strategies.
Bona Ratap

Rana Pr-;ta_p_Siugh
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The chemical pesticides have been using since long in agricultural fields and the continuous use of
these pesticide causing not only pollution in environment but also multiple diseases in human, even
death. Although the government has already banned many of the dangerous pesticides but due to lack
of knowledge these pesticides are freely available in market for sale. Government is trying to reduce
the use of pesticide by running several social awareness programs and giving some technical
suggestions to formers like clean cultivation, identification of friendly insects, use of bio fertilizers,
etc. By implementing all these suggestions the effect of pesticides on environment and human health

can be reduced.
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Scientifically transgenic plants are proved to be useful for food security & sustainable
agriculture. Indian Government has developed many plant biotechnology laboratories for
strong research in this area. The abiotic and biotic resistant with good economic valued plants
can be developed by transgenic technology. The discovery of new agronomically important
genes is primary step for developing new transgenic. Many transgenic crops are already
developed like cotton, mustard, brinjal, tomato etc. Transgenic microbes have also been
developed to control disease causing agent and nitrogen fixation. Transgenic plants are also
developed which are more efficient in photosynthesis and respiration. Transgenic is a present
time need inrespect to increasing world population.
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( ravER wATER POLLUTION |

Better Management of Ganga is Needed to Avoid Contaminations during Religious Activities

d Sanjay Dwivedi, Seema Mishra and Lalit Agarwal

HIRET # 7T T T AETTE] TEH qIoRIfRT @1 I U € | U s w6 99 e s 9 e
A | ardi & qad g1 oiied AR §og & T & Mderd] HieT U &R ol @ | T @ o uR dgd 4
TS TR ORY BRER, THEI¥aR, WIFRIE U4 - 3Nfe a9 gy &, Siife a8 4 enfis frareei &
U &g & | URay BRIST @NT W1 udl UR T e UR w1 ST Sead | | wdfafe & fa v orer @

g vd SE! shar] R ear A= geR & uguoil & SR ged 3 e € | wrfed w1, Atk @
srafere afiv enfife aaret @ faast, il s, g0 o8 o1 e, s vor @ erast @ safdret @
fargrater anfa 719 yquyr & qxa @Re € g0y 9 dad 11 H R yeR @ Ierarfia sftar afes w1 arg @

HIET ddT ol N8l |

River Ganga is considered as the
soul purifier and Mokshdayini.
means a dip in the Ganga liberates
from the cycle of death and rebirth.,
The Ganga basin houses many
historical towns like Rishikesh,
Haridwar, Garhmukteswar,
Kannauj, Allahabad, Mirzapur,
Varanasi and Gangasagar which are
important pilgrim centers where
several religious activities take
place throughout the year on the
bank of Ganga. During different
festivals billions of people come to
these places for holy dips called
“Ganga snan”. Devotees offer
different kinds of materials like
sweets, milk, flowers. leaves,
lighted earthen lamps to Ganga,
and discard remains of old holy
books and idols, thereby
contaminating the river water.
Several communities in India
throw dead bodies and the remains
of bones. after crimination, in
Ganga as a part of lastritual.  The
impact of different religious
activities on Ganga water has
been studied extensively and is
summarized below.
1. Religious bathing:

Every day millions of peoples
take bath throughout the course of
Ganga, however, some of the

auspicious days are particularly
important when large number of
people take a dip in the river.
Kumbh is the main event for mass
ritualistic bathing which takes place

at four places; Haridwar (HarKi
Pauri), Allahabad (Prayag),
Nashik (Godavari Ghat) and Ujjain
(Shipra Ghat). According to Hindu
mythology, during the battle of
devias and demons for Amrit (elixir
of immortality which was
recovered during the churning of
the ocean, the Samudra Manthan),
was spilled over at these four
places. The Kumbh is celebrated

once every 12 years in each of the
four places for one and half months.
During Kumbh billions of people
take bath at a specific stretch of
river. Several devotees and ascetics

2 7. v
Mass Bathing During Maha Khumbha 2013

reside on the bank of river Ganga
during the whole Kumbh period.
Some of the auspicious days during
Kumbh are particularly heavily
crowded which are Makar
Sankranti, Paush Purnima, Mauni
Amavasya, Vasant Panchami,
Magh Purnima and MahaShivratri.
During the Kumbh at Haridwar in
2010 the estimated number of
bathing population was 41.6 million

Address : Plant Ecology and Climate Changes Division, CSIR-National Botanical Research Institute, Rana Pratap Marg,
Lucknow-226001, India; e-mail.: drs_dwivedi@yahoo.co.in; seema_mishra2003 @yahoo.co.in
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(Tyagi et al.,, 2013). While in the
Kumbh at Prayag in 2013 a total no.
of 88.7 million people took bath
within 45 days (official data from
UP Govt. 2013). The biggest
gathering was on 10 February 2013
when over 30 million devotees and
ascetics took holy dip in the river
Ganga in one day on the auspicious
event of Mauni Amavasya (Rani et
al., 2014). The mass gathering
severely deteriorates the water
quality because people carelessly
use soaps, shampoos, detergents,
throw garbage, polythene,
discarded clothes as well as throw
food, flower, leaves. milk, curd.
ghee, coins etc. as offering to river
Ganga. Thus, these kind of
ritualistic practices have their own
good share in contaminating the
sacred Ganga water.

The effect of mass ritualistic
bathing on the Ganga water quality
has been evaluated by Srivastava et
al. (2013) during Maha Kumbh
2013, Allahabad by fuzzy
environmental model using physico-
chemical and bacteriological
parameters of water. They found that
the water quality of river was
deteriorated during mass bathing and
it was very poor at most of the sites.
Other studies indicated that water
quality of the river at Allahabad was
worse during Maha Kumbh 2013
than that during Ardha Kumbh 2007
and was not good for bathing or
swimming (Yadav, 2007; Srivastava
et al., 2013). The presence of fecal
coliforms in Ganga water hints at the
potential presence of pathogenic
microorganisms, which might cause
water borne diseases. A significant
enhancement of Salmonella tvphi in
the water and sediment of river
Ganga was reported during Maha
Kumbh 2013 at Allahabad (Rani et
al., 2014). The epidemiological study
by Tyagi et al. (2013), during Ardh
Kumbh at Haridwar m 2010, also
showed significant increase in the
incidence of water borne infections
(gastroenteritis, fever and skin

disease) during bathing events.
Further, high level of Cd, Cr. Cu. Fe,
Mn, Ni, Pb and Zn has also been
reported at different bathing sites on
the bank of river Ganga, such as in
Haridwar (Rai et al., 2012),
Allahabad (Gupta et al., 2009) and
Varanasi (Pandey et al., 2010). The
concentration of many toxic metals
was exceeding the permissible limits
(WHO, 2008). This might be due to
throwing of different material in
water during worship of Ganga, such
as vermillion, coins etc. containing
Pb, Cr, Cu, Fe, Ni, Zn. The increased
concentration of toxic metals may
pose potential risk to the devotees
through direct consumption of
Ganga water as religious rites or by
use of water for drinking and

responsible for adding several
pollutants in the rivers including
Ganga. In India, a lot of religious
activities take place round the year.
Durga Puja is one of most impertant
festival celebrated in West Bengal,
Bihar and Uttar Pradesh. In last 15
years Lakshmi Puja and Ganesh
Chaturthi are also celebrated at an
equal pace in Uttar Pradesh and
Bihar which were originally
belonging to other parts of India. In
these festivals a huge numbers of
Durga, Lakshmi and Ganesha's
idols of different sizes (up to 40
feets) are formed every year and
immersed in Ganga at the end of
event. The idols are constructed by
plaster of paris. clay, cloths, small
iron rods, bamboo and decorated

Women carelessly washing clothes During Maha Khumbh -2013

cooking during the stay of pilgrims at
the bank of Ganga on the occasions
of ritualistic mass bathing. Besides
Kumbh, several other bathing fairs
are held on the bank of Ganga
throughout the year, such as Somwati
Amavasya, Kartik Purnima, Shravan
Amavasya, Ganga Dussehra etc.
which deteriorates the water quality
(Sinha et al., 1991; Sharma and
Joshi, 2014). The mass bathing also
decreased the transmittance of water
(Kulshrestha and Sharma, 2006).
2. Pollution due to idol immersion:
The idol immersion is a
religious activity which is also

with different paints such as
varnish, water colors efc., plastic
and polystyrene which can lead to
significant alteration in the water
quality after immersion. Paints
which are used to colour these idols
contains various heavy metals such
as mercury, cadmium, arsenic,
chromium and lead which are
known carcinogens (WHO, 2008).
Plaster of paris, used in making of
idols, contains gypsum, sulphur,
phosphorus and magnesium.
Therefore, immersion of these idols
poisons the water by increasing
acidity and the content of heavy
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metals (Das etal., 2012; Kauretal.,
2013; Bhattacharya et al., 2014;
Mohini et al., 2014). An estimated
5.000 litres of paint and hundreds of
kilograms of plaster of paris and
toxic synthetic materials were
immersed in the river with the idols.
The plastic and polystyrene is non-
biodegradable thus toxic and may
lead to eutrophication at the river
banks because of hampered flow
(personal observation). Though,
several studies, as mentioned
above. show that idol immersion
practices severely degrade the water
quality of rivers, there is a dearth of
data regarding this aspect in Ganga
water. Sarkar (2013) reported
significant increase in temperature,
pH. conductivity, BOD, COD, total
alkalinity, chloride, total hardness
and phosphate of river Ganga in
West Bengal due to idol immersion
during Durga Pooja. Chaturvedi
and Pandey (2006) assessed the
concentration of some trace metals,
like Zn, Fe, Ni, Cu, Cr and Cd in
Ganga water at Vindhyachal Ghat
during Navratri Pooja and they
found increase in their levels.
During the idol immersion a lot of
yvermilion (Sindur) is thrown in the
river which increases the level of Pb
and Cr (Das et al., 2012). The
various materials used in decoration
of idols not only deteriorates the
water quality upon its immersion
but it also kills fishes, damages
plants and blocks the natural flow of
the water, causing stagnation.

3. Disposal of temple waste and
religious materials:

More than 1000 tons of flower and
garlands are thrown in the river as
offering during worship of Ganga
as well as those used in the temples
nearby. At various places such as
Haridwar, Varanasi etc. splendid
evening prayer of Ganga is being
held during that the devotees offers
flowers and hundreds of floating
lighted earthen lamps. These
processes are more during mass
rituals. According to an estimate of

Kashi Vishwanath temple
administration of Vanarasi, in
normal days, over 20 quintal of
floral waste was being disposed into
the Ganga daily, while during
special occasions like Mondays of
the month of Shrawan (July-
August), the quantity increased by
four to five times. Further each
houschold dispose of their religious
material, including those used in
daily prayer, into the Ganga. Thus,
floral and other religious temple
wastes continue polluting Ganga
water.

4. Dead body cremation:

In the India it is believed that dying
and cremated along the banks of the
Ganga. particularly in Varanasi,
releases soul from cycle of rebirth
and the soul shall directly go to the
heaven. Due to this religious belief,
thousands of dead bodies are being
cremated every day on the bank of
Ganga. In a study conducted
between the year 2009-2011, an
average 32000 dead bodies are
cremated every year on only two
cremation grounds. Harishchandra
and Manikarnika Ghat, in Varanasi
(Tripathi and Tripathi, 2014). After
cremation the ashes as well as tons
of half burnt flesh are thrown into
the Ganga. Even the ashes of many
of those who were cremated
elsewhere are thrown in Ganga by
the relatives due to religious belief.
Further, thousands of un-cremated
bodies, such as that of women,
children, holy men, snake poisoned
and some skin diseased, as well as
thousands of animal carcasses.
mainly cattle are directly thrown
into the river. Such practices not
only degrade the water quality but
also destroy the picturesqure view
ofthe river.
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STIET AT Pl IR aH-lH
Q Marer e, sExuTe WA

TIH I UH AT

Oyster mushroom is an edible and famous mushroom which mainly includes Pleurotus
species. It can be grown easily everywhere at particular temperature and condition. Oyster
mushroom mostly includes P. sajor-caju, P. flabellatus, P. florida, P. sapidus, P. eryngii oyster
can be grown whole year and can be stored for long time after drying and give high
productivity. Production of mushroom can be a good source of income and can be adopt as an

employment.
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Prospects and opportunity of milky mushroom in India

O Gopal Singh, Mohit, Sonu Katiyar and R. S. Sengar
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Milky mushroom

Milky mushroom (Calocybe
indica) one of the most important
edible mushroom commonly
known as Kuduk or Dudh Chatta.
It is more attractive with excellent
shelf-life grows on several
agricultural wastes and on wide
range of temperatures. It has good
biological efficiency under
optimum condition. It has
excellent keeping quality and does
not turn brown. Mushroom, also
called as 'white vegetables' or

'boneless vegetarian meat' and
once called the “Food of the
Gods™.

Milky mushroom has moderate
protein content. Dried sporocarp of
this mushroom contains 17.69%
protein, 4.1% fat, 3.4% crude fibre
and 64.26% carbohydrate. In
addition to this it has most of
mineral salt required for human
body such as potassium, sodium,
calcium and iron. It is highly
suitable for the people suffering
with hyperacidity and constipation,

Mushroom status in India

At present, the total mushroom
production in India is
approximately 0.13 million tons,
From 2010-2017, the mushroom
industry in India has registered an
average growth rate of 4.3% per
annum. Out of the total mushroom
production, white button
mushroom share is 73% followed
by oyster mushroom (16%), paddy
straw mushroom (7%) and milky
mushroom (3%). Compared to
other vegetables; per capita
consumption of mushrooms in
India is meagre and data indicates it
is less than 100 grams per year. In
the year 2016-2017, Indian

- mushroom industry generated

revenue of Rs. 7282.26 lakhs by
exporting 1054 quintals of white
button mushroom in canned and
frozen form. By considering the

. production statistics, the spawn

demand in India is estimated about
8000-10000 tons per annum,
Majority of the commercial spawn
to the growers is being supplied by
the private units and the
contribution of public sector

Address : Department of Plant Pathology and Department of Agri-biotechnology. Sardar Vallabhbhai Patel
University of Agriculture And Technology, Meerut (UP) 250110 E-mail: sengar065(@gmail.com
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organizations in spawn supply was
limited to 10% only. (Sharma et al..
2017).

Preparation of substrate:

In the cultivation of milky
Mushroom, most cellulosic farm
waste is used as substrate. These
include paddy straw, wheat straw,
corncobs, bagasse, banana
leaves, leaf litters of various
kinds, waste paper, cotton waste
etc., Among them, paddy straw
and wheat straw is found to be the
best substrate giving more bio
efficiency. Paddy straw is
chopped into bits of size2-3" for
easy handling and operation.

Sterilization of substrate:

There are three methods with
which the chopped straw can be
sterilized. Any one method can be
adopted based on the facilities
available,

1. Hot water treatment/ boiling
method

i- Soak the chopped paddy straw
in cold water for 4 h. in a G.L
Drum.

ii- Drain the water and add fresh
water and cover the drum with
gunny bag.

iii- Boil the contents over the
flame for one hour.

iv- After boiling, take out the
straw and drain the excess water
by keepingin wire baskets.

v- Spread the straw as thin layer
on hessian cloth, spread on a
raised platform.

vi- Shade dries the straw to get
60-65 % moisture capacity.

2. Steaming method :

i- Soak the chopped paddy straw

in cold water for 4 hrs in a G.L
Drum.

ii- Drain the water and take straw

outand fill it in big wire baskets.

iii- Keep the wire baskets in an
autoclave and put on the
autoclave and allow it to steam
for 1 hr.

iv- After steaming, take out the
straw and drain the excess water
by keeping in wire baskets.

v- Spread the straw as thin layer
on a hessian cloth, spread on a
raised platform. Shade dry the
straw to get 60-65 % moisture
capacity.

3.Chemical method:

i- Take 100 liters of clean cold
water in a 200 litre G.I, drum and
mix 10 g of carbendazim and 120
ml. of formalin.

ii- Weight 10 kg of dry straw and
soak in the solution and cover it air
tight with a thick polythene sheet.

ii1- Soak the straw in the chemical
solution for 16 hrs.

iv- After soaking, take out the
straw and drain the excess
chemical solution by keeping
then in wire baskets.

v- Spread the straw as this layer
on a hessian cloth, spread on a
raised platform.

vi- Shade dries the straw to get
60-65 % moisture capacity.

Precautions:

1. The straw should not be dried
on afloor.

2. The hessian cloth should be
disinfected or any disinfectant
before use.

3. In the case of chemical
treatment, the doses of the
chemical should not exceed the
recommended level.

4. The 60 % moisture content in
the straw can be judged by taking
a handful of straw and squeeze it

tightly. The water should not drip
out and the palm can feel the
wetness of the straw.

Bed preparation:

The cultivation of milky
mushroom is usually carried out
in transparent polythene covers.

The size of the cover should be 60
x 30 c¢m, with a thickness of 80

gauge.
Procedure:

. Wash hands thoroughly with
antiseptic lotion.
2. Take the polythene cover and

tie the bottom end with a thread
and turn it inwards.

3. Mix the dried straw thoroughly
to get a uniform moisture level in
all areas.

4. Take out well-grown bed
spawn, squeeze thoroughly and
divide into two halves. (Two beds
are prepared from the single
spawn bag).

5.Fill the straw to a height of 3" in
the bottom of polythene bag, take
a handful of spawn and sprinkle
over the straw layer,
concentrating more on the edges.

6. Fill the second layer of the
straw to a height of 5" and spawn
itas above.

7. Repeat this process to get five
straw layers with spawns.

8. Gently press the bed and tie it
tightly with a thread.

9. Put 6 ventilation holes
randomly for ventilation as well
as to remove excess moisture
present inside the bed.

10. Arrange the beds inside the
shed, (Spawn running room)
following rack system of hanging
system.

I1. Maintain the temperature of
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30-35° C and relative humidity
80-85 % inside the shed.

12. Observe the beds daily for
contamination, if any. The
contaminated beds should be
removed and destroyed.

13. Similarly, observe regularly
for the infestation of insect pests
viz., flies, beetles, mites ete. If
noticed spray the pesticide like
Malathion in side (@ 1 ml per liter
of water.

14. The fully spawn run beds can
be shifted to blue colored tent
after casing for initiation of
buttons.

Precautions

I. Keep the spawn running room
dark so that spawn running will
be faster.

2. Periodically place rat-baiting

to kill rats as they are attracted by
the spawn.

3. Periodically sprinkle water on
sand layer to maintain the
required conditions.
4. Never spray any insecticides on
the mushroom beds.

Casing and Cropping

In the case of milky mushroom,
an extra process called casing has
to be done to induce button
formaltion.

Casing is nothing but application
of thin layer of sterilized soil on
the surface of mushroom bed to
induce buttons formation. For
casing, garden land soil rich in

calcium i preferable. Instead of

this soil and river sand are mixed
in equal proportion can also be
used. Sometimes the soil is mixed

with calcium carbonate @ 100
em./kg and used as a casing
medium. The soil used for casing
process should be free of stones
and stubble and has to be sterilized
before casing. The soil is taken in
a mud pot or a vessel and steamed
in an autoclave or pressure for 45
minutes. (soil can also be mixed
with a little quantity of water and
sterilized for this purpose). The
soil is wsed for casing after

cooling.

After casing operation the beds
should be arranged inside the blue
polythene covered pit tent for the
growth of the mushroom. The
fungus requires an optimum
temperature of 30-35° C and
relative humidity of 80-85 per
cent for the better growth and
production of sporocarp. In
addition, the fungus needs a light

ECONOMICS OF MILKY MUSHROOM PRODUCTION

A. Fixed cost

S5.MN. | Materials Quantity Price
1. Mushroom praduction house | 03 61,000/~
(30'x20'x12")
2 Racks 12 12,000/-
3. Sprayer, thenmometer and weighing
balance - 5,000/

4. Dram 3 3.000/-
Total 80.000/-

B. Working expenditure

1 Straw 3 tonnes 15,000/

2 Polythene bags (80 gauge) 1 thousand 2.000/-

3 Spawn bag 100 kg £.000/-

4 Casing 300 kg 2,000/~

5 Fungicides, insecticides etc. # 3,000/~

6 Other cost - 2.000/-
Total 32.000/-

C. Depreciation and Interest

1 Depreciation (5%) 4,000/-

2 Interest ( 10%) 8.,000/-

D. Total cost (B+C) 44,000/~

E. Production (kqg) 15 quintal

1= Cost per guintal 2.934/-

. Income (Rs. 7.000 per 100 kg) 1.05,000/-

25 Net Income 1.05.000 - 44,000 = 61,000+




PBEII— o fAmmor ot wgemarE ufdos

3w 5 (4), rawav—Tywww, 2018

intensity of 2500- 3000-lux for
production of buttons.

Procedure:

1. Take the fully spawn run bed
and cut horizontally into two
equal halves.

2. Compact the beds as much as
possible by pressing firmly with
hand.

3. Apply casing soil to a height of
| em and pressit gently.

4. Spray the water sufficiently to
wet the cased soil.

5. Place the beds inside the blue
tent.

6. Observe the beds daily and
spray water according to need to
keep the beds wet.

7. Watch for any contamination

and insect pests. If noticed take
necessary steps. (ten days after
casing the small pinhead buttons
develop and within another seven
days mushrooms are ready for
harvest).

8. Harvest the mushroom, clean it
and pack it in a polythene bag for
sales.

9. Stir the top of the bed after first
harvest and spray water regularly.
(Second harvest can be obtained
in another 10 days).

10. Disturb the topsoil after
second harvest and spray water as
regular. (Third harvest can be
done after 10 days and for
commercial cultivation a
maximum of three harvests is
recommended).

11. The mushroom yield of 350-

400 g can be obtained from 250 g
dry weight of the straw, providing
all optimum conditions inside the
mushroom shed.

Precautions:

I. Optimum temperature of 30-
352 C and relative humidity of 80-
85% should be maintained inside
the shed.

2. Never pour water on the beds,
which leads to complete rotting of
young developing buds spray
water on the beds only.

3. Always harvest the mushroom
in the moring and pack them
immediately.

4. If the closed bed system or other
partial opening methods is
followed, it is better to wet the sand
layer frequently to maintain the
temperature and relative humidity.

Plate-1: Cultivation Technology of Milky Mushroom

1. Wheat straw soaked in water.

2. Spreading of water soaked wheat straw.

3. Wheat straw packing in polythene bags.
4. Casing on complete spawn run polythene bags.

5. Milky mushroom growing in bags.
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( Agricultural Extension

Improving livelihood of farmers through technology demonstration
I Tarun Adak. Anand Kumar Singh, Subhash Chandra,

Arvind Kumar and Vinod Kumar Singh

e A WA sefaraven g9 @ exel Wit} el w R & | wreray efud aeiet 9 & e §
feFaT=T &1 fAehTT Td ITd 319 &H & STl 2 | fHAr &1 Wherdr I=Td debd] BT Fal THY TR T U ]
iR 8| 921 wWRey &€ Wa yged, [FEM W], dsne—feue e, Srreddr i, wwTg

G S Bl B R AT H S8R SN TRadhdT o S & |

Indian economy is agriculture
dependent and millions of farmers
are actively engaged in farming,
Many a time, lack of proper
technology dissemination reduces
the changes of growth engines,
profitability of farming community.
The profitability of successful
orcharding lies on time bound
application of improved techn-
ologies for the betterment of
production. Small, medium and
large farmers adopted different
cultivation practices even under a
smaller village pocket resulting into
differential cost: benefit ratio.

Hon'ble Prime Ministers “Mera
Gaon Mera Gaurav” programme is
one of the National programme to
address the problems of farming
community, particularly socially
backward and economically poor
sections of the society. Slow pace of
technological dissemination through

- ?_ : '-'_

Intection-with farmersat Phak ganj, Malihabad, ucow

S

Addressing to Media (DD, Lucknow) on production, protectin
and value addition of fruits for improving the farmers' income

Technology also restricts the farmers'
income. Different initiatives were
taken care for the purpose of
improving farm income through
fielddemonst-rations and other
events

In this programme, farmers were
exposed to different kinds of
technological advancement through
knowledge of the different sections

of farming community. Field
demonstration. scientist-farmers
interaction, kisan gosthies are some
of the ways for transfer of
technologies rapidly as well as to
address the problems of the farming
community.

Farmers were demonstrated the soil
sample collection and also ways to
soil analysis. Soil chemical
analysis was performed after which
soil health cards were distributed.
Based on sample analysis from each
orchard, the requisite recomme-
ndations for nutrient management
were advocated. In general, soil
samples were deficient in soil
organic carbon (12 mango
orchards), and micronutrient like
Zn (coefficient variations among
the orchards 53.38 per cent).
Farmers were advocated for Zinc
sulphate and boron application in
soi{)tn improve the fruit production.
Farmers were also sensitized about
other general farm activities to be
performed on real time basis,
through agroadvisory services and

local newspapers etc.

Address : ICAR- Central Institute for Subtropical Horticulture, Rehmankhera, Lucknow-226101,
Uttar Pradesh. India *Corresponding author: singhakcish@gmail.com
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Biofertilizers are the natural entities which are made up of microbes like bacteria, fungi, algae,
etc. The biofertilizers can absorb atmospheric nitrogen or can ferment the organic or inorganic
wastes or produce some specific chemicals which help in plant development and disease
control. The biofertilizers are cheaper than chemical fertilizers. These fertilizers mainly
include nitrogen fixing bacteria and phosphorus solubilizing bacteria. These biofertilizers can
be easily made & utilize in agricultural crops as only 200 gm culture is needed for treatment of
10-15 kg of seeds. Use of biofertilizers not only saves the environment from chemical
fertilizers but also increases the productivity & nutritional quality of crops; hence increase the

income of farmers.
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Abstract:

Values are often invoked in discussions of how to develop a more sustainable relationship with
environment. It is unavoidable to have a clean and pure environment for living beings. Teachers'
should be emphasis on to develop environmental values in the students to maintain the healthy and
clean environment. Through which is not only aware but also contributes positively to environmental

protection.
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[ Biodiversity |

Glimpses of human created Agri-Biodiversity in Tasmania (Australia)

3 R. C. Chaudhary
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It was short visit of July 2018 to the
enchanting landscape of Tasmania,
an Island of Australia, located
between mainland Australia and
New Zealand. Tasmania, an
isolated island state off Australia's
south coast, is known for its vast,
rugged wilderness areas, is largely
protected within parks and
reserves. Tasmania is named aftera
Dutch explorer Dutch explorer
Abel Tasman, who made the first
reported European sighting of the
island on 24 November 1642,
although Indian ships have been
visiting the island since last 3,000
years. Once upon a time British
had made it a “Penal Settlement™
(Kalaapaani). With a land area of
68.401 km?, it is inhabited by about
5.15 lakhs of very friendly people.
Capital of the state is Hobart, which
has almost 45% of the island's
population.

The Aboriginal population in
Tasmania was estimated to have
been between 3,000 and 7,000 at the
time of colonization by British, but
was almost wiped out within 30
years. The last of about 1.000
aborigines were completely
eradiated in 1831. Historians
described it as an act of genocide by
the British.

Earlier T had heard of

Tasmanian Devil (small nocturnal
animal with jaw strength of 750 kg
per square inch to crack any bone),
and can consume meat equal to
25% of its own body weight in 15
minutes (see photo). We had also
heard of Tasmanian Tiger (see
Photo) which is believed to be
extinet now, and Dingo (dog like
animal) introduced from India
3,000 years ago. It is ferocious
and man has not been able to
domesticate it.

Tasmania's soils are not deep and
less fertile due to sever leaching but
support pastures and orchards
(apple, blue berries, grape etc).
Most of these lands are thus not
used for agriculture, but there is
much productive forestry—, which
remains one of the state's major
industries. Some soils are highly
acidic and fix phosphate very
effectively. and used for dairying,
beef cattle and fodder crops. Some
grain crops are also grown in the
driest areas. In the alluvial areas of
south-eastern Tasmania, rich
alluvial soils permit apples to be
grown.

Most cities of Australia including
Hobart have weekly Farmers
Market on every Friday where
farmers bring their produce and
consumers buy directly from them.

It was amazing to see the varieties
of vegetables cultivated there.
Never in my life 1 saw black
tomato, although 1 had seen
yellow, light red and deep red in
cherry types. Equally amazing
was “Rainbow™ carrot which had
all shades from white like radish to
purple-black. Same was the case
with beet root and turnip.
Cauliflower, which in our country
curd of white colour, there had
yellow, green and purple colours.
[ asked the farmers why they grow
these? Their answer was “plant
breeders create these, consumer
prefer for various medicinal
properties and health reasons™ and
we grow it for them. | was
wondering that nature created
variability in plants over a period
of millions of years, and plant
breeders did better trick in a few
years of time only. Needless is to
mention how clean Tasmanian
villages, farms and country sides
are? May be India “Swachh Bharat
Abhiyan™ can attain that if people
here cooperate and behave

I took miy ship journey back to
mainland Australia leaving behind
neat. clean landscape and friendly
people of Tasmania. Throughout [
was wondering what wonderful
things disciplined and courageous
man can create ?

Address: Participator Rural Development Foundation (PRDF), Gorakhpur 273014 E-mail: ram.chaudharyi@gmail.com
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(_Air Pollution )

What You Are Breathing?

O Priya Singh and Omkar
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In relation to the changes in
atmospheric conditions human
behaviour has gradually
transformed over the last few
decades. The emissions
from industries, automobiles,
agricultural practices,
transportation and the urban
development have intensified
the levels of harmful gases and
particulate matters in the
surroundings which are in turn
getting unsafe for us. The aim of
this article is to explore the
reasons behind gradual increase
in air pollution and their

recycling and reusing the things
for the clean and green
Lucknow.

Pollution: A worldwide
nuisance

We all live and share everything
of the planet earth. What is
happening in one area will affect
the other no matter how far are
they. There are many kinds of
pollution we face in our daily
life, but the one that has mostly

/ W affected us is air pollution. Any

possible remedies. The air
quality monitoring stations
indicate that there is unhealthy
air quality index throughout the
year which in turn leads to
harmful effects over the health
of local residents. Increased risk
of cancer, respiratory,
cardiovascular and skin
diseases have also been reported
due to high air pollution, Thus
for healthy environment,
preventive measures can be
taken up, such as planting trees,
using public transport, use of
bicycle, burning less coal,

chemical, physical (particulate
matter), or biological agent
that modifies the natural
characteristics of the
atmosphere is considered as
pollutant. Air pollution has been
defined as, "any solid, liquid or
gaseous substance including
noise present in atmosphere in
such concentration that it tends
to be injurious to human beings
or other living creatures of the
atmosphere".

Worldwide survey has revealed
that air pollution is responsible
for number of cases of deaths,
respiratory and cardiovascular
diseases. New estimates of

Address: Ladybird Research Laboratory, Department of Zoology, University of Lucknow. Lucknow-226007, India
Email: priyariea@gmail.com, omkaar55@hotmail.com
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World Health Organization
(WHO) show that nine out of 10
people in the world breathe air
containing high levels of
pollutants. Air pollutants involve
gaseous pollutants, odours and
suspended particulate matter
(SPM) such as dust, fumes, mist,
and smoke (Table 1). The largest
sources of air pollution created
by human beings are installation
of industries and transportation
that usc a great deal of encrgy
sources in their daily activities.
Based on these sources and
their interactions with other
components present in the air,
they may vary in their chemical
compositions and may show
severe impacts on health. Over

exposure of carbon monoxide
may be fatal for individuals.
According to WHO 43% of
deaths occur due to lung disease,
29% due to lung cancer, 24%
from strokes and 25% due to
heart diseases. WHO air quality
model also confirms that 92% of
the world's population lives in
places where air quality levels
exceed “WHO's Ambient Air
quality guidelines” for annual
mean of particulate matter with a
diameter of less than 2.5
micrometres Particulate Matter
(PM 2.5). WHO guideline limits
for annual mean of PM 2.5 are 10
1g/m3 annual mean.

Damage of stratospheric ozone
layer has also been identified as

serious threat to the earth's
ecosystem. Majority of
stationary sources are often
recognized as a great source of
air pollution. However, the
greatest sources of emissions are
actually automobiles which
release hydrocarbons, nitrogen
oxide, sulfur dioxide, carbon
monoxide and particulate
matters in large amounts. As for
the healthy survival of the living
things, clean air is the prior
requirement and for this air
quality standards, like the Clean
Air Act (1970) in the US and Air
Act in India (1981), have been
enforced to reduce the presence
of some pollutants. Presently
“Breathe Life™ a global

~Table 1: Major air pollutants, sources and their effects on human and their welfare

Health Effects

Wellare Effects

' Pollutant |

~ Properties |

Sources

Carbon Monoxide

(CO) Coloress, odorless pas

Motor vehicle exhaust.
ind oor sources include
kemsene or wood
burning stoves

| I-Ieadﬂcﬁai. reduced

mental alertness, heart

altack, cardiovascular

diseases, impaired fetal
devel opment death

Contribute to the
formation of smaog

Colodess gas that
dissolves in water vapor
to form acid, and
interact with other gases

Sul fur Dioxide (50;)

and particles in theair |

Nitrogen Dioxide R eddish brown, highly
(NOy, reactive gases
Gaseous pollutant when
Ozone (03) itis formed in the
troposphere
Lead (Pb) Metallic element

Coal-fired power plants, |
petroleum refineries,
manufacture of sulfuric

acid and smelting of
ores con taining sulfur

Motor vehicles, electic
utilize and other
industrial commercial
and residential sources
that burn fuels

Vehicle exhaust and
certain other fumes.
Formed from other air
pollutants in the
presence of sunlight |
Metal refinenes, lead

smelters. battery

manufacturers, iron and
steel producers

Eye irritation, wheezing,
chest tightncss,
shortness of breath, lung
damagc

Suseeptibility to
respiratory infections,
irrtation of the lung and
respimtory symptoms
(c.g. cough, chest pain,
difficulty breathing)

Eve and throat irritation,
coughin g, respiratory
tract problems, asthma,
lung damage

Anecmia, high blood
pressure, brain and
kidney damage,
neurological disorders,
cancer, lowered 1Q

Contribule to the
formation of acid rain,
visi b lity 1 mpai mment,

plant and water damage

Contribute to the

formation of smog. acid
rain, water quality
deterioration, global
waming and visibility
impai ment

Plant and ecosystem
damage

Affects animals and
plants affects aquatic
ecosystems

Very small particles of
soot, dust, orother
malter, including tiny
dop lets of liquids

Particul ate Matter
(PM)

Diesel engines, power
plants, industries,
windblown dust. wood
stoves

Eye iritation, asthma,
bronchitis, lung damage,
cancer, heavy metal
poisoning,

cardiovasculareffects

Visibi lity i mpai nment,
atmospheric deposition,
aesthetic damage

(http://www.health.nsw.gov.au/environment/air/Pages/common-air-pollutants.aspx)
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communications campaign is
rolling out by WHO to increase
public awareness of air pollution
as a major health and climate
risk.

In India air pollution is being a
serious issue with the major
sources including fuel-wood and
biomass burning, fuel
adulteration, vehicle emission
and traffic congestion,
Especially during autumn and
winter seasons, large scale crop
residue burning in agriculture
fields and low cost alternative to
mechanical tilling is a major
source of smoke, smog and
particulate pollution.(5) Major
Indian cities including Delhi,
Kolkata, Mumbai and Chennai
consistently found worse in

every year over S-year period
(2004-2008). In which Delhi
was found worst and Kolkata
was a close second, followed by
Mumbai and Chennai. In May
2014, the WHO announced New
Delhi as the most polluted city in
the world. In November 2016,
the Great smog of Delhi was an
environmental event which
covered New Delhi and the
adjoining areas around in a
dense blanket of smog. Air
pollution in 2017 found to be
highest on both PM 2.5 and PM
10 levels. It has been reported as
one of the worst levels of air
quality in Delhi since 1999.

Status of Air Pollution of
Lucknow city

Arecent study by WHO (2018) in
top 15 most polluted cities of the
world, 14 belong to India.
Lucknow city the capital of Uttar
Pradesh is one of them. Which
has a population of 2.82 millions
as per 2011 census. The other
causes which contribute to the
increased amount of carbon in
atmosphere includes high rate of
deforestation to build the
colonies, parks, malls and
highways. It was stated by the
Ministry of Environment and
Forests (MoEF) that, if a 50 years
old tree is cut, it values for 50,000
bucks while if it is left standing, it
will value for 25 lakhs.

Table 2: National Ambient Air Quality Standards (NAAQS)

Concentration in Ambient Air
Pollutants . ; " . .
(g/m? Time Weighted Average Industrial, Residential, Rural Ecologically Sensitive Area
and other arcas: (Notified by GOI)
Annual 50 20
Sulfur dioxide 54 Fous ™ 0 g0
Ni dioxid Annual © 40 30
rogen e 24 Hours 80 80
Particulate matter, Size less than 10 Annual 60 60
um (PM 10) 24 Hours ™ 100 100
Particulate matter, Size less than Annual * 40 40
2.5um(PM25) 24 Hours 60 60
Ocune Annual 100 100
24 Hours 180 180
Lead Annual * 0.50 0.50
24 Hours " 1.0 1.0
Ciirbi o ,) Annual (2 (12
arbon monoxide (mg/m A 04 04
Annual 100 100
Anmmoni a TR o 400 300
Benzene Annual © 05 05
Benzo(a)pyrene Annual * 0l 0l
Arsenic Annual * 06 06
Nickd Annual * 20 20

*Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly

at uniform Intervals. **24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98%
of the time in a year. 2% of the time. they may exceed the limits but not on two consecutive days of monitoring.
(http://www.dme.kar.nic.in/Pollution.pdf)
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Preventive Major to Control
Air Pollution

On the personal level, reduced
use of automobiles, recycling
and reuse of products, and
conservation can reduce a
person's carbon footprint. At
national level the draft action
plan entitled “Breathe India”
proposed by Niti Aayog includes
encouraging electric vehicles,
phasing out private diesel vehicle
and development of crop residue
utilization policy. With this, in
past few years the forest cover of
India gets increased as per report
published by Ministry of
Environment, forest and Climate
Change.

While other preventive measures
can be to protect forest cover, use

of public transport, use of solar
energy, use of energy efficient
vehicles, consider “going green,
use natural gas instead of
charcoal, do regular car check
up. keep car tires properly
inflated, don't use hazardous
chemicals, get an energy audit
done. buy items made from
recycled materials, buy
rechargeable batteries, buy
energy star products, educate
your companions, join an
environmental group.

To make the city cleaner the
local pollution regulatory
authorities are not taking serious
steps towards the pollution
control in the city. The exiguity
of the rules, awareness programs
need to be established to create
awareness among people.

We can do a lot more to reduce
air pollution by following many
little steps. Using public
transport, riding cycle, planting
trees, burning less coal on
barbeque, recycling and reusing
the things etc. are such steps to
create a healthy and better

environment for ourselves and
for the future generations. Our
little acts can save thousands of
people who die due to cancer,
heart attack, asthma and other
air borne diseases. The figures
are definitely striking all over
the world. So let your action do
some act of heroism and make
this world a healthier, safer and
pollution free world live in.

Total Farest Cover of India
State of forest report Forest cover (ha) Percent of farest cover to the tota geographical area

1987 640819 19.49
1989 638804 19.43
1991 639364 19.45
1993 639386 19.45
1995 038879 19.43
1997 633397 19.27
1999 637293 19.39
2001 653898 19.89
2003 677816 20.62
2005 690171 21

2009 692394 21.06
2011 692027 21.05
2013 697898 21.23
2015 701673 2134

T AT o-d & ?

HRA &) SEET faeg § 99 & 96 g TR R 9aY e 8, ot g 99
o9 H doe UoR | aife T M W eAl R 6 SieRd Ul 2 | UP AgHH B
AR Soldgi=ie e 79 | aifiesT & R g9 9 ST 10,000 €9
YR &) g P 8, R ST 15,000 UST B des A g9l S dhdl 2 |




PEII— wo famrer w5t sigenTe ufFcs

A& 5 (4), AFea—fewar, 2018

I qaT - fqhsT & dF BIX

fiod 3ie 4 o

0 IH3q gad

freel afe & 219 & g gwenall iR wedrel TRAWRTR H Sieel Yl ® 9x § yer| g ¥
e | ST WA BT TeAd YHRT B AR B TR @R € SHET Soold o7 | w@ g sie § ant iy

T A BT BICHT g

@ DAl ®R ATEl Blell | STaT agd

SR & BIRST ATAT 3T IS¢ T

g7 & Hid Ylbdl SIS SR &

TG 98 & dS US 9§ I8 B
qg 9Y & 9 @ReM H S
SNTel | 3 QI USHRIgE gred &
899 | Siddl B Al o gfeg TR
SiTet 31 SR & gea&T Beld, 3iE
SN & oAgdT T TRIE §9TD I8
R ¥ 31T Ryar o goers! A fa
Fife ol | TN @ T F mm

el |

TP AP B Uc WX B
e e AN B, 98 W g
HUST T8 HIE TSl Ww— HIET b
¥ Fedl el el | fRT & 9R
SER ER g9e o &9+ a1t &
HAATS 891 elleel U@ Sl TH & gial

B % el & | T4 § 916l aR o

gga—dgvd ¥ Wd el 8 5
U S dRE ogPl 3 g =R Al
PR e 9N e el ogd |
STEI—ST8] W S & Ue Sl
IR FEH—adT AR—AR &
RGART & ] U= DS &3 @l |
G B 3 H 8 Tl |vel § 7B
AN H 31T Yeel | Wad Bledl d
BS & TSEl TSEl H "HPhT e |
TSIl H 55 el SiNg 3 g+
X B WaT TR fe Well| TE
M 4 & & ST Of AT AU

& HEN g B, IR A B
ORI~ B, Bg B TN T9H §¢
3T Gl ST YAl AT B, AR

B H O FES URA 1S $El
sifefiar s®ex a1q & HArexdr H
9goel YBdl A 3P YR AHHI
SIell | SAR & U g o & €S &
AR Jap g9l doll a9 AR
HigwdT § 930d 99 &) UMl W
oo ool 3§ OfRIEe &1 o1 ofar
T offe Sirel e |

31 Plles WX 31 Bed]

ASH! R feHhel & JHR B T8
qIS| o8 @S T Y8 qR! Teal ¥
Teh g 71T el AT SITel | el | Al
& oac g B T ufgel

il goEd el 8, R

el AT, Ugdl WX Id, 9 #

FOITgT TS B, 978 Ha-T aoval
g B— D! U8 UTY § RIS

STEd Ed AT <eel | § @ 99

TS YEl, d G+ UR sl |

YT O 319 3T T5] Plfce fedpet
R A AT | O gRER Bl &
Hea— fChd! Bre arerdl & | Samm!
feddl areir| wEl @ S s

g M H B YaAm oxrd

qIelT | STHRT g 79 &Y, & ad+

&1 OITelT %! 9eX 9 SHav graad
Tel, T9 U g & Tad AP

T Il & AR g2 & G
@ Goar § 78 9 §Y Auld o |
SNl BR W UF A TS gl
T, e WA # TE Ar @

Rrol TAfel e | BRA @ed Aex

HAEIEE Bl | 98—\ @i Aew
TS B SM-4s, SR dEe

e, dgdar as Tewme! aga, fewd
A’ 8 HEd S9N ANl | @
I TS WIFT ART B & HR—ER
B & RRHS oW wriel | e F ¥

ASHT | STaY BT ST+ DY, Bl

SN dIell o9l Wed @l & g9l

ERAR B, e & TReT @

ST ST& THIIIT Gl GITelT | STe

£y
LN oMl elgdh Eg aoefl, ]

P T B PP




PEIL— o fasmor @t agemure ufcsT

3 5 (4), sacav—IawmaR, 2018

$9 93d UH Td H TS

3T IS Aol Havd fafer

T T B 9T fEwol T rfer

Tgol| WTe & {48 ogal =99

BT ATl Htheld efdelsel 4T |

ASHT BN | AT IR |

97 | iferd & aga@T 919 5d Haar J

@ & g~ 81 el dSUE ANS T8l

gAMT HRd IEe @idl, U8l faed

wW—R g RFS 7ewEl &

AR @el # Ued Tol | wadl |

qvdq B TSel| HMH @& HE

Ha-r fewel arar d1fe & S9% =
TG ST | ST ATford Il Hared

qa STAR YR H TadT Alfeld B
i aifer wget a1 | g =R B D,
TUS—AR—FEHH 3FET A9 o

BIE—BINS dgH e 3 [EHal
T Tl |

fewmdl ot 3l <Ra & it
ABHIDHT T | GIfer HIS BS| AT
fewdl § 9 wadl Al AchHIA

TaRT Hifeld & Felrd = duid |

fewmfaar arar ds as&T A/, & i

SHex ggod 91, 7 Yierd SXE a1, 7
e 91 gE B AN ySige 918 | §

TR P D HEo] gEIT 5@ | Hadl
feewd! aren @ @g ges! B & s
TEI| T8 U 9EH 919, B § 988

ST | 3T SR & 9T | QAr
Tad] Hed 9s0d 41| YC gC A
fhce| g Uda™ 9IE, gy

T 1S i IS I @ dsHT &
fewmdh & uTe e g9y @ Hier M
STl | Bieh 1% frrel 9 el &l
AT AGHH A DT 98 G a1

Afcerar § Yaual @ Tegar ahre
Wl B W TS UgEd BT
digdel 97| FEY X BE I, B
BS| QI IgHI g8 AT| QIERDI

s | I @ ewHd <@el & Ao
ANIR §S | 919 ‘o’ ¥ anifte grsfRar
ST T T 3111 I&xeld M T
3= gfpae iRl & A7), &1 48
@ | e TS AT g3rel fb

gl 9 gWC & HSES d— ‘gu
AR, 3RO ST ES | YT Hed 91—
g o s 7R | Y TR BRa
AT 97 | TEHIT UaAT gs8+ a1 b

ST T Hed @l g 47 | A

AM—3A IE & -gal SHS

Heqr ¥ feve diae a1 997 98

SIfe 915, 37 US—9Te dgeT ©

wielel Weh—Aeh g e & |

ISEA WTEg S HEl ARl dSdd
T | FEA ¥ SN 91 § AT
7% | Thioer ara gs @IS 817 ure
T dlefed |

SR 419 Mg H g1 U
o fewd Afd fewed | 97 ® 93
ST WIed ¥ SV [Boi— ‘Hedi
A ? ST B el 31 9157 ATEq
@ HBRT WR Y ASH | (67 qrerel
& BT oTei— YA IRl &7
SR YT © dietol— ® Wed! wEf
T TfEATPerE W wed diciel—
& BT | TSN Bfs TSfel | oTgdl
FRT 3R A R fergel Ffer | 9970 &
TR O H{H I GHAT o <6 o |
HEl AT TE AT Aed B g B
Jfe amEa | ve AR | 9y A[
SN o | EIERET SR ¥ SR 9

o | SWER Wred fewel @ UgaR
ST @ genR wifer figel s
ISP, WA WW TR S |
& & fUgem Hed aafe a1

AEH W SR el THM fdrel as

qEA—a7d], Siedl W QR g9

PHIARIN g&d AT 7 | B FEgAT H G B AW AR i TEe |
@&
*xk  TITETO] G **x
YR BT AT PRI Y| Ge ATHR = ggqiearon | |
* ORI B 37 el YR YATGRYT DI |d el BRI FER | |
* QU BT 9 fIRaa <19 gafaRor 8RT gRIad |
« g B W § I8 eI gATaROT @ B D e | |



P EII— oo Ranor a5t wgomars uffes

3w 5 (a), dcav—fauwy, 2018

TVEN WE GHM IR B
HIEY B T WIS & g | WIed
3ol 3o & Merdt Tl gseh
A g AT Fafer & sired & gt
de SR § Y W ;R fREd |
&R AT Ul H W gy el
ST TS WTed 81 1 axhu fEe |
XA GH BD HAH Blde | Wed
afre g1 fRem & wae e
R RHd W 93fd B s '/
el | TG # TEwet B Tge | g
Uqh] 3T fodmdl & UTS geR @
Al Tgel | Bfcs wigHT dbdr
gl @ oI Wre Ared @ R &
3T H Y IaBE! DY o |

Il qgiaeer g=r |

Ug olmell, Ug s,
BT WRT Sffad grei |
BT J ®HHI od  §,
B A B GIB od |
9 W ¥l 99 ®,
YEMIT TI BT B,
g9 1 9% AU,
HHR BT BT AT |

1880 A& W 4§ ¥ 525 fAggd
(@i gamm) & sifrmad 28 gfae
Y& T SUSTEIT TITH 2 | aee

v T @] GEISD AR dl — A
W, HTER, Ted den Hidl @
AFTE 4R @ a1fie 98TT @7 63
UFISTT 2 | eee

wmp T[T GTST (861,404 A B
Y1 &7 A 98) TS ' W
TE &9 B3 B el AP Yo
w1 263 Uftrerd & auT Q9T B 12
A 41 G1iedl @ dol Haol &5 Bl
34.25 TRCTIT € | een

v AT G R Y < & i
FguT 8 TNE Uyl H Rerd & gen
I T 17 WEID Aadl @ ael

12,690 .

b
A TP TEAT 2 | ooe
b IR HAY H AfeAl qem TEl
@ da— 31200  fwAL 2
AT waTs 631 fh AL, fem |
2 | ene

wp TY B H R qm @
T 33 ufaed (1657 €9 AT
T qT gHP! WEED ARdl |
o1 & | 7 At # e S 20.80
T 2 | eee

e T AR F TR BT Hbe
RiferT €57 8.131 MHa &, 9T ¥ <91
¥ el g Rifa Gwe 85 @ 50,
80 U & | oo

v TGS 537 A ST
(2011) T 3T I & ST G Bl
ST T 43 UTTEIT 2 | oee

At T[S Asg A qaEEaRy | A Ay A Uy a6 e T A
ST A, ST, STHTE, A PRy W SresIed €| ey W ofiwfe vd amvafa 7 fawe w
T UTERYT G Pl EH THEHR HR ¢ |




3id 5 (a), sracay—[Gaway, 2018

PEIZ — o e Wi wgonrs ufFce

TGl & G g

0 fsp gar, sfia sar
vad dora fgad

Abstract:

Bioindicators are those plants or animals which sense the environmental variations in context of
pollution or we can say that those plants or animals which explain the ecosystem's health. Bioindicators
can be either plants or animals or microorganisms. Various microorganisms such as blue green algae
and many bacillus species known as bioindicators which indicates various types of pollutants such as
nitrate and phosphate. Various animals such as frogs and toads. some microscopic protozoans also act
as indicator species of many pollutants. Many plants known to act as indicators of pollutants are
various lichens, ferns, gymnosperms and angiosperms. With the help of bioindicators we can avoid the
dangerous outcomes related to the pollution in the near future. With the help of this article we try to
explain how we are aware about health of our environment and how we are able to diagnose the
presence of different types of pollutants.
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