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Chromosomal Study In Some Medicinal Plants
Of Central India

Dr. Manju Jain
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Rimsha Rizvi
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selected and their chromosomal analysis were done.

Abstract - India is rich in traditional medicines. The present studies were carried out to investigate the karyotype
analysis of some plants in central India. The paper deals about identifying the plants ie.Tinospora cordifolia,Asparagus
racemous and Swertia chiratain Vidisha,Raisen and Hoshangabad districts of MP.More than 50 different sites were

Key Words - Chromosomal Study,Tinospora cordifolia,Asparagus racemous, Swertia chirata.

Introduction - Since ancient time medicinal plants are being
by human population. In India the economic importance of
medicinal plants are more than other countries because of
rich in traditional medicinal plant diversity (Joy et al.,2001).
Here we will work on the chromosome of three highly
important traditional medicinal plants of central India (
Tinospora cordifolia, Asparagus racemous, Swertia chirata)
which are endangered and require conservation. Our study
area are three district Vidisha (It covers area of 7,371Km?),
Raisen (It covers area of 8,395Km?) and Hoshangabad (It
covers area of 5408.23Km?) which cover an Area of
21,174.23 Km in Central India.

Tinospora cordifolia- Tinospora cordifolia(Wild) Miers ex
Hook. F and Thomas A. belonging to the family
Menispermaceae is a large, glabrous, found throughout
India in forests (Gururaj et al. 2007). The plant is used in
Ayurvedic, “Rasayan” to improve the immune system and
the body resistance against infection. The pharmaceutical
significance of this plant is mainly because of various
bioactive compounds such as glucoside, alkaloidal
constituents including berberine, fatty alcohols, a bitter
glucosidegiloin, anonglucosidic bitter substance gilonin etc.,
found in this plant. Tinospora cordifolia contains fiber
(15.9%),protein (4.5% -11.2%), carbohydrate (61.66%), fat
(3.1%), potassium (0.845%), chromium (0.006%), iron
(0.28%) and calcium (0.131%) (Nile and Khobragde,2009).
Asparagus racemosus - Asparagous racemosus
(A.racemosus) belonging to the genus Asparagus which
has recently moved from the subfamily Asparagae in the
family Liliaceae to a newly created family Asparagaceae
and commonly known as Satawar. Out of several species
of A.racemosus growing in India. A. racemosus is most
commonly used in indigenous medicine.Reports indicate
that the pharmacological activities of A.racemosus root
extract includes anti-ulcer, antioxidant and anti-diarrhoeal,

Anti-diabetic and immunomodulatory activities. Shatvari is
known to possess a wide range of phytochemical
constituents which are steroidal saponins (Gaitonde et al.,
1969; Joshi 1988; Nair et al.,1969; Patricia et al.,2006
oligospirostanoside (Handa et al., 2003), polycyclic alkaloid
(Kukasawa et al.,1994;),isoflavones-8-methoxy-5,6,4-
trihydroxyisoflavone-7-0-beta-D glucopyranoside.

Swertia chirata - Swertia chirata Buch. Ham commonly
Known as “Chirata” is medicinal plant of family
Genetianaceae, it is an annual medical herb growing in the
Himalaya from Kashmir to Bhuton and Khasi hills at altitude
of 1000-3500m. The bitterness, antihelmintic, hypoglycemic
and anti-pyretic properties are attributed to amarogentin
(most bitter compound isolated till date) (Karan et al.,1996)
swerchirin , swertiamarin and other active principles of the
herb. S. chirata belonging to family Genetianaceae, which
record the occurrence of the taxonomically informative
molecules,namelyiridoids,xanthones, mangiferin and C-
glucoflavones ( Jensen et al.,2002) Cytological work done
on the species is poor .

Material and Methods -

Collection of plant s and seeds - Harbarium preparation
were done from plants, leaves, flowers, fruits and seeds
collected from different selected sites of Madhya Pradesh
(50 different sites of Vidisha, Raisen and Hoshangabad
district).

Method of Fixation - Seeds of experimental plants of
Tinospora cordifolia, Swertia chirata were germinated at
25°C in sterile petridishes on moist filter paper. After some
days when roots were becomes 1-2 cm. long, then it were
cut into small pieces with the help of sterilized seizers at
morning hours. The pieces of root tip of germinated seeds
were treated with 0.05% colchine solution for 2 hours at
26°C.Atfter treating with colchine solution the root tip were
transferred to fixative with 3part absolute alcohol and 1 part

_b*d_Department of Bot any and Biotechnology , Govt. Girls College, V idisha (M.P.) INDIA
™ Department of Bot any and Biotechnology , Govt. Girls College, V idisha (M.P.) INDIA
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glacial acetic acid solution in specified vials. For further
studies, the experimental materials were preserved 70%
ethanol and kept in cool place or in refrigerator at 4°C.Mark
it sample no.1.in bottle.

Chromosomal Prep aration - For chromosomal
preparation the root tip were thoroughly washed in distilled
water with the help of brush to remove the excess of different
reagent particles from root tip and after that it were
hydrolyzed in 1N HCI for about 30 minutes at 55°C.The
root tips are again washed with distilled water and it were
placed into 2% aceto-orcin stain for 20 min at
60°C.Preparation of slide were done. Root tip were cut 1to2
mm pieces and placed on slide. Then add one drop of
acetoorcin solution carefully and coverslip were placed on
it. The cell suspension were achieved by trapped with flat
headed needle to achieve the cell suspension. Slightly
heating the slide on spirit lamp repeatedly to avoid the boiling
of cell suspension. Then slides were placed on table with
leveled surface and pressed it to get a good spread of
chromosomes. After that slides were sealed and observed
under oil immersion microscope.

Chromosome observation - Under an optical microscope
the prepared slides were observed. Karyotype analysis will
be carried out following Lavan et al.(1964).

Tissue culture studies - The standard techniques of plant
tissue culture were applied for in vitro regeneration.
Stock solution prep aration - The composition of
Murashige and skoog (MS) medium were prepared.
Collection of explant s - For plant tissue culture studies,
seeds, axillary shoot tips and stem were used.

Surface sterilization of seeds -  To remove soil or dust
seeds surface sterilization were done. It was done for
several times by washing with tab water. Then treated the
with 70% (v/v) ethanol for one minute. After that thrice,
rinsed with distilled water. Finally the seeds were dipped in
0.1% mercuric chloride solution for about 3 to 5 minutes
and rinsed 4-5 times with sterilized distilled water .
In-vitro seeds germination - To study the seeds
germination potential, surfaced sterilized seeds of
Tenospora cordifolia, Asparigus racemous and Swertia
chirata were inoculated in MS medium for further culture
and study.The seeds were transferred to full strength solid
basal MS medium, salts and vitamins, 3%sucrose, 0.7%
(w/v) agar. The pH of medium was adjusted to 5.7 in culture
vessels. The seeds were germinated at 2°C under dark for
2 days with 16 hours light and 8 hours dark cycle were
maintained.

Result - More than 50 samples collected from different
locations.Some of seeds were taken for cytologocal
Examination.In the enumeration all the plant species are
arranged with their family, local name,morphology and
status.Ethnomedicinal uses have been reported.
Discussion - Most of the Plant species are diploid. The
number of chromosomes in a species normally remains
constant through generations and these results into the

constancy of the characters. There is, however great

diversity in the number of chromosomes in different species.

The Chromosome number is one of the characters that

differentiates one species from another. Despite the great

economic importance, only a few reports are available about
cytogenetics of Tinospora cordifolia. These older reports

(Joshi,1934;Joshi and Ra0,1935) have shown ambiguity

regarding the exact chromosome number of Tinospora

cordifolia revealing a haploid number of chromosomes in

Tinosporacordifolia, to be either 12 or 13.Karyo-type study

of A.racemosus is very poorly Known. But Darlington and

Wyle (1955) reported that like many other Liliaceous

genera, the cytological studies carried out in Asparagus

confined that Asparagus has ploidy from diploid to hexaploid
with basic number of 2n=10. Karyotype analysis increasing
information on the mitotic behavior of Asparagus
racemosus. Chromosome may give important insights on
the numerical and structural chromosome may give
important insights in the numerical and structural
chromosome changes involved in the evolution on the
genus.The existing germplasm of S. chirata and help in
the conservation of the plant. Khoshoo and Tandon

(Khoshoo and tondon, 1963) used pollen-mother cells for

cytological studies in some Himalayan species of Swertia.

The authors counted thirteen bivalents at metaphase I, and

observed that one of them was bigger than rest.
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TABLE No.1 - PLANTS LISTED BELOW WITH THEIR LOCAL NAME, MORPHOLOGY AND STATUS
S.No. | BOTANICAL NAME LOCAL NAME FAMILY MORPHOLOGY | STATUS
1 Tinosporacordifolia Amrita /Giloy /Guguchi Menispermaceae Climbing herb Wild
2. Asparagus racemous Aparajita / Satawar Liliaceae Climbing herb Wild
3. Swertiachirata Kalmegh / Chirayta Genetianaceae Herb Wwild

TABLE No.2 - COMP ARATIVE STUDY OF PLANTS
S.No. Name of Plant | Tinosporacordifolia Asparagus recemous Swertiachirata
1. Local name Gyloy, Guruchi Satawar Chirayta
2. Classification:
Kingdom: Plantae Plantae Plantae
Phylum: Magnoliophyta Magnoliophyta Tracheophyta
Class: Magnoloipsida Magnoloipsida Magnoliopsida
Order: Ranuculales Asparagales Gentianales
Family: Menispermaceae Liliaceae Genetianaceae
Genus: Tinospora Asparagus Swertia
Species: Cordifolia racemosus Sewertiachirata
3. Stem Rapidly growing Climbing and woody Robust cyndrical
with trilacular node
4. Flower Perfect Flowers in Arrange along the Actimomorphic,
Tiliacora acuminate stem, bisexual
Flowering during Flowering during
Summer seasons Feb- March
6. Leaves Alternate Spiral Leaves, | Simple and elongated Opposite, alternate
lobed to palmatifid with veins parallel to or whorled
edeges
8. Fruit Compound,each unit Generally wind Dehiscantsepticidal
in a straight or flattened | dispersed capsule
9. Soll Acid , neutral or basic Sandy, lomany and Acidic, alkaline
alkaline clay type
10. Study area More than 50 More than 50 More than 50 Locations in MP
Locations in MP Locations in MP
11. Plant type Herd Herb Herb
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TABLE N0.3 - COLLECTION OF PLANTS FROM DIFERENT LOCA TIONS

LEAF

PLACES NAME OF PLANT NAME OF PLANTA NAME OF PLANT
Tinosporacordifolia Asp aragus racemous Swertiachirt a
e VIDISHA Railway station Govt.Girls College Agaya Ram colony
e Kurwai From Jonakhedi Bhabamora Bandrawtha
e Lateri Bajna Alliganj MalaniyaVill. Forest
e Nateran Bheta Ddandhon Chamraha
e Sironj SemralKhedi Forest nurrssary Kadikhedi
e Ganjbasoda Pawai Udaipura Amwaha Nagar
e RAISEN Forest area Home Forest area
e Barali Kamton Bhawariya Khergi
e Sultanpur Sindhi camp Sultanpur Road Semri
e Mandideep Near Bus stand Near Bus stand Near bus stand
e Sanchi Kharbai Salamatpur Bharkhedi
e Obaidullhagan;j Mahaveer colony Mahaveer colony Mahaveer colony
e HOSHANGABAD Narmada park Narmada park Chandpura
e Piparya Pachmari Pipariya city Banwari
e ltarsi Bhatti House Chandan
e Babai Kulamdi Talnagiri Babai Form
e Bankhedi Mahraghat Jasalpur Khedlo
NAME OF PLANT  Timupara oordifinlio dypirrag ne FacrrE Nweertia chvirmiu

FIGURFE Na. 1tLeafl of Tiaospors cordifalie, Ayporaguy racemosun and Swerilir ohiraf
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FIGURE Na.2:Flowar of Tinespore cardfobis, Ay rocemoun snd Swertfo obirara,

NAME OF PLANT  Tlmospard cordifodia Asparagny racemaren Swertia chirmh

FRUIT

NAME OF PLANT  Timowpera cordifolls ASPurrag ey e Swreha chibrinta
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® Asparagus racemosus

FIGURE No.5:Field survey of Asparagus racemosus from different locations.

o Swerdia chirata

3 -iﬂ Ea

FIGURE No.6:Field survey of Swertla chirata from different locations.
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Photocatalytic Degradation Of Cod In The Palakmati
River Water By ZnO

Dr. Kiran Patel *Dr. O. N. Choubey **

Abstract - This paper represents the results of the photocatalytic degradation of COD from the water sample of
palakmati river has been investigate in the presence of ZnO photocatalyst.

The photo catalytic degradation of organic pollutants in the palakmati river water was investigated under several
experimental parameters such as pH, Irradiation time, stirring and catalyst load. The rate of photo catalytic degradation
of sample was observed spectrophotometrically. The effect of variation of different COD concentration on the rate o
photo bleaching was also observed. It tentative mechanism for photo catalytic degradation or removal of COD has
been proposed. The degradation of COD was observed to be affected by photo characteristics and the photo catalytic
removal of pollutants and its degradation efficiency was evaluated by determination of chemical oxygen demand
values. Kinetics of the reaction was found to be affected by parameters like concentration of solution, amount of
semiconductor and light intensity.

Key Words — Chemical oxygen demand (COD), photocatalytic degradation, ZnO Semiconductor, Band gap, Irradiation

time.

Introduction - Water is one of the most important
components of the environment. It is used for drinking,
industrial purpose, irrigation of the fields, production of fish
and other aquatic animals and plants. But now a days
various kinds of natural man made activities like industrial
domestic and agriculture and other create water pollution
particularly in fresh water system. Surface water a limited
commaodity is being continuously contaminated by various
activities like industrial effluents.

Sewage, agricultural run-off containing insecticides,
pesticides and various other chemicals. We know these
pollutants cause harmful ecological effects and can be
harmful hazards to human health. In order to evaluate the
quality of river Palakmati examine the various physical &
chemical parameters because all the sewage and drainages
are connected with the river.

Sewage consists of water born wastes of the
community and contains about 99% water and soil. The
major problem associated with sewage are the production
of odour and spread of enteric diseases, besides organic
pollution which leads to oxygen depletion and fish. Fig. — 1
shows the effect of organic pollutants present in the water
and schematic representation of the advantages of photo
catalysis in the treatment of organic pollutants in waste
water.

The Present work is an attempt to examine the quality
parameters specially COD of the Palakmati river pre
monsoon ,monsoon and post monsoon of year 2008-2009-
2010. The Palakmati river is located in Sohagpur at

Hoshangabad district of Madhya Pradesh. The Palakmati
River is situated at 22°36, 35" N and 78° 11, 25". The
Sangam with Narmada situated at Pamli Village at N 22°
02’ 10" and 78° 06’ 55" S. Palakmati River is utilize in various
purpose by villagers like Rabi irrigation domestic uses for
drinking purpose etc. In this paper we are studying the
removal of (COD) chemical oxygen demand.

Material and Method - In carrying out the present study
the sample is collected from Palakmati rive located in
Hoshangabad district.

COD is estimated under this sample it may be kept as
low as possible. High COD may cause health hazards and
affected the aquatic flora and fauna. WHO (1984) had given
the guide line value for 10 mg/l in drinking water.

Determine the COD is done by closed reflux method.
2.1 Reagents and Apparatus —

(i) 0.25 Std Potassium dichromate

(i) 0.1 N Std Ferrous ammonium sulphate
(iif) Sulphuric, acid reagent.

(iv) Ferroinindicator

Analytical grade, mercuric sulphate, round bottom

flask, pipette, measuring cylinder, burette etc.

(See in the last p age)

Experiment al Procedure - All solutions were prepared by
dissolving the desired amount of compound in distilled
water. The photocatalytic reaction was carried out in a batch
reactor with dimension of 7.5 x 6 cm. (height x diameter)
provide with a water circulation arrangement in order to
maintain the temperature in the range of 25-300C. The

Teacher (Chemistry) High School, Sarakiya, Distt. Raisen (M.P

) INDIA

"""H O.D. (Industrial Chemistry) Govt. Narmada P .G. College, Hoshangabad (M.P .) INDIA
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irradiation was carried out using 500 w halogen lamp. In all
cases during the photolysis experiments, the slurry
composed of the solution and catalyst was placed in the
reactor and stirred magnetically with simultaneously
exposure to visible light. Sample was withdrawn at periodic
intervals from the reactor to assess the extent of
decolourisation and degradation. A systronic uv-vis spectro
photometer was used for measuring absorbance at different
time interval at specific range (wave length). The COD was
measured by the closed reflux method was employing
potassium dichromate as the oxidant was determined by
titrating with ferrous ammonium sulphate using ferroin
indicator.

The photo degradation efficiency % for each sample
was calculated from the following expression were —

COD, - COD,
n=—"—"—
COD,
COD, = COD of solution before irradiation
COD, = COD of solution after irriadiation for time to time
n =% of photo degradation efficiency
ZnO as a Photocat alyst - ZnO is a semiconductor used
catalyst. Generally semiconductors have large band gaps
are good photocatalyst. ZnO & TiO, with band gaps larger
than 3ev — show strong activity. The application of
illuminated semiconductors for the remediation of
contaminants such has been successfully for a wide variety
compounds. In many cases complete mineralization of
organic compounds has Kbeen reported semiconductor
ZnO is a powerful photo catalyst used in various photo
catalytic reaction.

With this cause in mind we have undertaken the ZnO
as photo catalyst. ZnO act as a sensitizer due to its
electronic structure characterized by filled valence band
and an empty conduction band. Band gap ZnO is large
then 3ev-.

Table 2 Typical Run (See in the next p age)
Table 3 Typical Run (See in the next p age)
Table 4 Typical Run (See in the next p age)
Typical Run -1 For 0.005M Concentration
(See in the next p age)
Typical Run For 0.010M Concentration
(See in the next p age)
Typical Run For 0.015M Concentration
(See in the next p age)
Effect of Concentration of Solution - The effect of
concentration of sample (COD) on the rate of
photoelectrocatalytic degradation was observed by taking
different concentrations of sample. The results are reported
in Table 5. It is observed that the concentration of COD
sample was increased the rate of photoelectron-cytalytic
degradation of COD was increased. It is also observed that
the Concentration of COD sample was increased the value
of K is also increased (except 5 concentration)

Table 5 Light intensity-460 nm

S.No. Concentration of Value of K
Solution

1 5 x 10-3m 3.6 x10-1

2 10 x 10-2m 2.2x10-1

3 15 x 10-2m 2.5x10-1

4 20 x 10-2m 2.7 x10-1

Effect of Amount of Photo cat alyst - We have the ZnO
as photo catalyst because band gap of ZnO is larger than
3ev-. The effect of amount of photocatalytic of COD was
observed. We have taken different amount of cam of COD
keeping same amount of catalyst. The results are shown
in table 6. We have observed that the photocatalytic
degradation of COD increases with increase in the amount
of semiconductor, but a certain amount (250 mg) the rate
of photocatalytic degradation of COD becomes constant.
Table 6 For 0.015M Concentration , Light intensity-460
nm

S.No. Photo catalyst Band Gap(eV)
1. ZnO 3.2
2. TiO, 3.1
3. CdS 2.3

Result & discussion - The result of typical run for
photoelectrocatalytic degradation of COD are shown in
Table 1 to Table 4 and graphically represented in Fig 1 to
Fig 4. The reaction rate constant was determined using
expression k = 2.303 x slope.

The effect of concentration of sample (COD) on the
rate of photoelectrocatalytic degradation was observed by
taking different concentrations of sample. The results are
reported in Table-5. It is observed that the concentration of
COD sample was increased the rate of photoelectron
catalytic degradation of COD was increased. It is also
observed that the concentration of COD sample was
increased the value of K is also increased (except 5
concentration).

Table 1 - Typical Run (See in the next p age)

S.No. Amount of Value of K
Semiconductor

1 50 mg 1.58 x 10-2

2 100 mg 1.95x10-2

3 150 mg 2.09 x10-2

4 200 mg 2.48 x 10-2

5 250 mg 3.24 x10-2

6 300 mg 2.65 x 10-2
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Fig. 1 Shows the effect of organic pollutants and schematic representation of the advantages of
photo catalysis in the treatment of organic pollutants in waste water.

Table 2 Typical Run

Table 1 - Typical Run For 0.010M Concentration

For 0.005M Concentration

I i 0,
S.No. Time Photodegradation % S.No. T|m_e Photodegradation %
. 1 0 min 0
1 0 min 0 2 15 min 8
2 15 min 14.8 "
; 3 30 min 19
3 30 min 32.9 "
; 4 45 min 32
4 45 min 47.8 -
5 60 min 100 2 60 min 46
6 75 min 57
7 90 min 66
8 105 min 81
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Table 3 Typical Run
For = 0.015M Concentration

Table 4 Typical Run
For = 0.015M Concentration

S.No. Time Photodegradation % S.No. Time Photodegradation %
1 0 min 0 1 0 min 0
2 15 min 5 2 15 min 16.6
3 30 min 15 3 30 min 18.6
4 45 min 25 4 45 min 30.7
5 60 min 38 5 60 min 41.8
6 75 min 50 6 75 min 47.4
7 90 min 60 7 90 min 54.6
8 105 min 69 8 105 min 58.4
9 120 min 77.7 9 120 min 62.6
10 135 min 83.3 10 135 min 68.8
11 150 min 88.8 11 150 min 74.0
12 165 min 93.3 12 165 min 79.2
13 180 min 83.7
14 195 min 88.9
15 210 min 92.7
16 225 min 94.1
Typical Run -1 For 0.005M Concentration Typical Run For 0.010M Concentration
Photadegradation % ., Photodegradation %
120
100 20
a0 G0
60 40 —p— Photodegra
e PO g radalon % dation %
a0 20
0 Q T
: cugLa8rLeag s
B min 1%min 3min 45min Blimin
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Photodegradation %
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a0 -
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Beautiful Insulin Plant Costus Igneus Found In
Mandleshwar District Khargon (M.P.) India

Prof. Nirbhay Singh Solanki

* Prof. S.C. Meht a™*

plant has antimicrobial property.

Key Words - Antimicrobial, diabetes, hyperglycemia.

Abstract - Costus igneus has found in Mandleshwar district Khargon ,Madhya Pradesh .This plantis used in cure
the diabetes. The dried powder of leaves of this plant is taken in the dose of 1/2 to 1 gram twice a day in diabetes.This

Indian Traditional Medicine this herbal plant is also used to promote Long life, take care of skin complaint, Reduce
fever, Treatment of asthma, Bronchitis treatment and to Eliminates intestinal worms. In Indian traditional literature this
plant is mentioned as an ingredient in a cosmetic to be used on the eyelashes to give a nice look.

Introduction - Costus igneus is very beautiful pteridophytes.
It has antibeterial and antimicrobial properties.
Methodology - | took some photographs by digital camera.
Definition of Diabetes - Diabetes mellitus is a syndrome
characterised by disordered metabolism and abnormally
high blood sugar (hyperglycemia) resulting from low levels
of the hormone insulin with or without abnormal resistance
to insulin’s effects.

Diabetes mellitus is a metabolic disorder characterized by
hyperglycemia. The World Health Organization (WHO)
warns that the deaths due to diabetes will increase all over
the world by 80% in some regions, over the next ten years.
Among these, India host to the largest diabetes population
in the world with an estimated 35 million people, amounting
to 8% of the adult population. WHO also predicts that the
diabetes currently affects almost two hundred million people
worldwide. Only 5% of the diabetes in the world is type 1
(IDDM). The remaining 95% is type 2 (IIDDM).

Study area

Mandleshwar is located at 22.18°N 75.67°E, and has an
average elevation of 153 metres (501 feet).
Mandleshwar is a town and nagar panchayat in the
Khargone district of the Indian state of Madhya Pradesh. It
is on the Narmada River 8 kilometres (5.0 mi) east of
Maheshwar and 99 kilometres (62 mi) south of Indore.
Domain - Eukaryota

Kingdom - Plantae

Subkingdom - Viridaeplantae

Phylum - Tracheophyta

Subphylum - Euphyllophytina

Infraphylum - Radiatopses

Class - Liliopsida

Subclass - Commelinidae

Superorder - Zingiberanae

Order - Zingiberales

Family - Costaceae

Subfamily - Asteroideae

Tribe - Coreopsideae

Genus - Costus

Specific epithet - Igneus

Synonyms - Costus heiroglyphica,Costus maicanus ,
Costus congestus

Common name- Painted Spiral Ginger, Spotted Spiral
Ginger

Name in other languages of the Insulin plant -

Bengali — Piasal

Hindi- Banda, Bija-sal, Peisar , JARUL, Keukand
Kannada — Kempu honne

Malayalam — Honne, Karintakara, VVengai, Venna-maram
Marathi — Honi , Pushkarmula

Odisha — Vengis

Sanskrit — Asana, Bandhukapushpa

Tamil — Neyccarikamaram, Venkai-c-ciray , Kostam
Telugu — Peddavesiga, Yeangesha

Urdu- Bijasar, Damal akhwain

Guijarati — Pakarmula

English — Banaba

Plant Description - It is a perennial, upright, spreading
plant reaching about two feet tall, with the tallest stems
falling over and lying on the ground. Leaves are simple,
alternate, entire, oblong, evergreen, 4-8 inches in length
with parallel venation. The large, smooth, dark green leaves
of this tropical evergreen have light purple undersides and
are spirally arranged around stems, forming attractive,
arching clumps arising from underground rootstocks.
Beautiful, 1.5-inch diameter, orange flowers are produced
in the warm months, appearing on cone-like heads at the

_b*d‘Asst. Professor , Govt. P.G. College, Dhar (M.P .) INDIA
""Retd. Professor , Govt .P.G.College, Jaora (M.P .) INDIA
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tips of branches.Fruits are inconspicuous, not showy, less
than 0.5 inch, and green-colored.

Antimicrobial activity = of extract Methanol extracts
obtained from Costus igneus stem and root showed mild
to moderate activity against most of the tested bacteria.
The plates were then made to check the antimicrobial
activity compared with those of “Gentamycin” as a standard
antibiotic using methanol extract of root showed strong
activity against Klebsiella Oxytoca, Pseudomonas Fragi,
Enterobacter aerogens and using the agar diffusion assay
was observed. The antioxidant and radical scavenging
activities of Costus igneus the following methods were used
in which both Stem extract and Root extract exhibited
antioxidant activity. root extract showed high inhibition than
stem extract. We cosidered root extract has more potent
antioxidant activity compared to stem extract In this
estimation methanol extract of Costus igneus of stem exhibit
high activity (mg/g equivalent of Gallic acid) and the phenol
contents were increased in Root extract. Among the stem
and root extracts of Costus igneus, the total phenolic
contents were found to be greater for roots extracts rather
than stem. Root extraction from methanol is Suitable for
total phenolic extraction. Root extract of Costus igneus from
have high amount of vitamin E.

Used by tribal people of Kolli hills of T amilnadu for
diabetes - In Indian Traditional Medicine this herbal plant
is also used to promote Long life, Take care of skin
complaint, Reduce fever, Treatment of asthma, Bronchitis
treatment and to Eliminates intestinal worms. In Indian
traditional literature this plant is mentioned as an ingredient
in a cosmetic to be used on the eyelashes to give a nice
look.
Siddha Medicinal Uses -
1. The leaves of this medicinal plant is used in the
management of Diabetes.

Costus Igneus plant

Costus Igneus flowering plant

2. The dried powder of leaves of this plant is taken in the
dose of 1/2 to 1 gram twice a day in diabetes.

3. The fresh leaves of this plant is chewed two times daily
for 1 week after 1 week, 1 leaf should be chewed twice
a day this dosage should be continued for 1 month. It
is said that this treatment is effective in bringing blood
sugar levels under control in diabetes patients.

Discussion - My main aim of making this research paper

is that | want to spread awareness about the plants and

people should conserve and protect the environment. We
should take these plant as herbal medicine with right
direction and doctors prescription.
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Municipal Solid Waste Management In India-
A Review

ats
9%

Suman Singh

Abstract - Municipal solid waste management (MSWM), a critical element towards sustainable metropolitan
development comprises segregation, storage, collection, relocation, carriage, processing and disposal of solid waste
to minimize its adverse impact on environment. India is rapidly shifting from agriculture based nation to industrial and
services-oriented country. About 31.2% population is now living in urban areas. No comprehensive studies have been
conducted to cover almost all cities and towns of India to characterize the waste generated and disposed on landfill.
There are three mega cities- Greater Mumbai, Delhi, and Kolkata-having population of more than 10 millions, 53 cities
having more than 1 million population and 415 cities having population of 100,000 or more (Census,2011). The aim of
this study is to present the status of MSW and other important aspects like challenges for integrated SWM An attempt
has been made to evaluate major parameters of MSWM, by comprehensive review of MSW generation, its
characterization, collection, and treatment options as practiced in India.

Key Words - MSW, Urbanization; Solid waste; Biodegradable; Challenges; Landfill; Policies; Environment &

Management.

Introduction - Indiais a vast country comprising 29 states
and 7 Union Territories (UTs). The cities having population
more than 10 millions are basically state capitals, Union
Territories and other business/ industrial-oriented centres.
The population residing in Urban regions increased from
18 to 31.2% from 1961 to 2011 (Census of India, 2011).
India has different geographic and climatic regions (tropical
wet, tropical dry, subtropical humid climate and Mountain
climate) and four seasons. Residents living in these zones
have different consumption and waste generation pattern.
Over 377 million urban people are living in 7,935 towns/
cities. Urbanization contributes enhanced Municipal Solid
Waste (MSW) generation and unscientific handling of MSW
degrades the urban environment and causes health
hazards. So it is important to plan and implement
sustainable low-cost SWM strategies. Lack of awareness,
inappropriate technical knowledge, inadequate funding,
unaccountability, implementation of legislation and policies
are major reasons for the failure of MSWM. Issues of MSW
management include proper site selection, adequate
financial support and proper human resource management.
One of the significant problems in urban India is almost no
segregation of MSW and disposal of construction and
demolition debris (C&D), plastic wastes, commercial and
industrial refuses, and e-waste (CPCB, 2000a; Position
paper on the solid waste management sector in India, 2009).
Composition and characteristics of Indian municip al
solid waste - Following major categories of waste are
generally found in MSW of India ¢ Biodegradable Waste:
Food and kitchen waste, green waste (vegetables, flowers,

leaves, fruits) and paper. « Recyclable Material: Paper,
glass, bottles, cans, metals, certain plastics, etc. ¢ Inert
Waste Matter: C&D, dirt, debris. « Composite waste: Waste
clothing, Tetra packs, waste plastics such as toys. e
Domestic Hazardous Waste (also called “household
hazardous waste”) and toxic waste: Waste medicine, e-
waste, paints, chemicals, light bulbs, fluorescent tubes,
spray cans, fertilizer and pesticide containers, batteries,
and shoe polish.

MSW in India has approximate 40—60% compostable,

30-50% inert waste and 10% to 30% recyclable. Analysis
carried out by NEERI reveals that in totality Indian waste
consists of Nitrogen content (0.64 + 0.8) %, Phosphorus
(0.67 £ 0.15)%, Potassium (0.68 £ 0.15)%, and C/N ration
(26 £ 5) %. Change in the physical and chemical
composition of Indian MSW with time is shown in Table 1
Table 1. (See in the last p age)
Challenges - In India, uncontrolled growth rate of population
and rapid urbanization are main reasons for MSW to
become severe problem. Per capita waste generation rate
and its growth during a decade are indicated in Table 1
(Annepu, 2012). It is anticipated that population of India
would be about 1,823 million by 2051 and about 300 million
tons per annum of MSW will be generated and around 1,450
km? of land will be required to dispose it, if Urban Local
Bodies in India continue to rely on landfill route for MSW
management. These projections are on conservative side
keeping 1.33% annual growth per capita generation of MSW
(Bhide & Shekdar CPCB, 2000a Pappu, Saxena & Asoleker,
2007; Shekdar, 2009). So, area required for disposal of
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waste could be many folds (CPCB, 2013). Currently around
15 lakh, metric tons (MT) per annum e-waste is generated
and its compound annual growth is about 25%
(ASSOCHAM, 2014). E-waste comprises around 7% of total
solid waste generated in India (United Nations University,
2014). Almost 60 percent of e-waste is a mix of large and
small electrical and electronic equipment used in homes
and businesses. Planning Commission Report (2014)
reveals that 377 million people residing in urban area
generate 62 million tons of MSW per annum currently and
it is projected that by 2031 these urban centres will generate
165 million tons of waste annually and by 2050 it could
reach 436 million tons. In India, It is difficult to assess the
land requirement and select appropriate treatment/disposal
techniques due to lack of availability of primary data on per
capita waste generation, inadequate data on waste
characteristics and influence of informal sectors. Different
reports give different values and projections.
Management of MSW - Several studies suggest that
reutilizing solid waste is not only a viable option to MSWM
but also desirable socially, economically and
environmentally (Mishra & Pandey, 2005). The study carried
out in 59 cities (35 Metro cities and 24 state Capitals) by
the National Environmental Engineering Research Institute
(NEERI) reveals that 39,031 TPD of MSW was generated
from these cities/ towns during the year 2004-2005. For
the same 59 cities, a study was again carried out by CIPET
during 2009-2010 for CPCB wherein it was seen that these
cities are generating 50,592 TPD of waste (CPCB, 2013).
During the last decade, solid waste generation has
increased 2.44 times (CPCB, 2013). About 23.5x107 cubic
meter of landfill space is required and in terms of area it
would be 1,175 hectare of land per year for MSW. The area
required from 2031 to 2050 would be 43,000 hectare for
landfills piled in 20 meter height (0.45 kg/capita/day waste
generation).

Landfilling - Land filling would continue to be extensively
accepted practice in India. Though metropolitan cities
centres like Delhi, Mumbai, Kolkata, and Chennai have
limited availability of land for waste disposal and designated
landfill sites are running beyond their capacity. The
development of new sanitatary landfills /expansion landfill
is reported in different states. According to CPCB, 2013
report, till date, India has 59 constructed landfills.
Contribution of Rag-pickers in SWM in India-  The role
of rag-pickers is very important in Indian scenario for
MSWM. Rag-pickers save almost 14% of the municipal
budget annually. Their role is largely unrecognized and they
are generally deprived of the right to work (Chintan NGO
report). According to an estimate, the rag-pickers reduce
up to the 20% load on transportation and on landfill (Pappu
et al., 2007). Their role in waste management stream had
not been given any weightage. They move from one
community bin to open dump/ landfilling sites in search of
recyclable items (paper, plastic, tin ,etc.) Usually the middle
men get the major profit on purchase of recyclable item

from rag-pickers on pre-decided rates.

Hazardous of Landfilling - From landfills mainly methane
(CH,) and Carbon Di Oxide, (CO,) gases are produced.
These gases have significant green house effect. CH,
emission from landfill is about 13% of global CH, emission
and is about 818 million metric tons per annum in terms of
CO, equivalent In India, estimated methane emission is
about 16 million metric CO, equivalent per annum through
landfills (International Energy Agency, 2008)

Biological treatment of organic waste - The waste
generated in India has about 50% organic content as
compared to 30% generated by developed countries. In
India in aerobic composting biological conversion of organic
matter existing in MSW takes place .The end product of
composting, is humus (compost). In smaller towns labour
intensive composting is carried out. However in big Indian
cities, power-driven composting units have been installed
(Bhide & Shekdar, 1998). Vermi-composting is carried out
by introducing earthworms on semi-decomposed organic
waste.

Management of MSW for Energy - The utilization of landfill
gas, particularly CH, for energy production is important as
it finally converts into primary constituents (i.e. CO, and H,
O). Biogas is liberated by biomethanation process from
biodegradable part of MSW .The biogas has 55-60%
methane and it can be used as fuel for power generation.
In India biomethanation technology is utilizing industrial,
agricultural and municipal wastes (vegetable market and
yard wastes) in Delhi, Bangalore, and Lucknow. (Ambulkar
& Shekdar,2004). The energy potential from landfill gas
available at selected sites in Delhi (Balswa, Gazipur and
Okhla) is 8.4 MW, Mumbai (Deonar and Gorai) 5.6 MW,
Ahmadabad (Pirana) 1.3 MW, and Pune (Urli) had 0.7
MW annually (Siddiqui & Khan, 2011). Planning
Commission Report (2014) indicated that 62 million tons
of annual MSW generated in urban area can produce
439 MW of power from combustible component and RDF,
72 MW of electricity from landfill gas and 5.4 million metric
tons of compost for agriculture use as CH, has 23 times
higher global warming potential than CO,. Ministry of New
and Renewable Energy (MNRE), Government of India
installed 3 Mega Watt (MW) capacity plant at Solapur,
Maharashtra, 16 (MW) capacity at Okhla, Delhi and planned
to support few more waste to-energy projects at Bangalore
(8 MW), Hyderabad (11 MW), Pune (10 MW), and Delhi at
Gazipur (12 MW) (MNRE Annual Report, 2014-2015) also
in Delhi, Narela (24 MW) waste-to -energy plant is under
installation.

Thermal treatment of solid wastes by Incineration in
Indian MSW is not suitable as the MSW has high organic
constituents, moisture content, or inert content in the waste
in the range of 30% to 60%. Usually in India, for burning
hospital waste, small incinerators are used (Sharholy,
Ahmad, Mahmood, & Trivedi, 2005).

Policy and Guidelines for waste Management-  General
guidelines and policies prevailing in India for waste
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management is governed by the Ministry of Environment

and Forests and Climate Change (MoEF), the Ministry of

Urban Development (MoUD), the National Environmental

Engineering Research Institute (NEERI), CPCB, and State

Pollution Control Boards (SPCBs) and ground level

implementation responsibility lies with Urban Local Bodies.

The main objective of the committee constituted in 1990

was to identify the recyclable contents in solid waste picked

up by rag-pickers.

e Strategy Paper: A manual on SWM has been
developed by the MoUD in collaboration with the NEERI
in August, 1995.

e Policy Paper: MoUD and the Central Public Health
and Environmental Engineering Institute prepared a
strategy paper for the treatment of wastewater,
appropriate hygiene, SWM, and efficacy in drainage
system.

e Master plan of Municip al Solid W aste - A stratagem
was formulated by the combined efforts of MoEF,
CPCB, and ULBs to develop a master plan for SWM
with emphasis to biomedical waste in March, 1995.
All the above efforts, culminated into preparation of

many acts and regulations to protect the environment which

came into force from time to time. Needs and aspirations
of stake holders demand appropriate MSWM and
accordingly the GOl is continuously encouraging ULBs to
implement these rules at ground level and recently draft
notification for MSW (Management and Handling rules

2015) is also under formulation (Ministry of Environment,

Forest and Climate Change, 2015).

Indian Ministry of Environment, Forest and Climate
Change, notified e-waste rules which came into force with
effect from 1st May 2012. Implementation of EPR (Extended
Producers Responsibility) and mandatory registration of e-
waste recycling firms with Pollution Control Boards are the
key salient features of e-waste rules. (CPCB, 2014)
Recommendation and conclusion-  Following are various
recommendations that evolve from the study to improve
the existing MSWM practices in India -

1. Community should pay to augment inadequate re-
sources for MSWM of municipal bodies. Community
participation in SWM is the key to sustain a project
related to management of solid waste. The people
should be educated to realize the importance of source
segregation at generation point as biodegradables,
inert and recyclable material for proper waste man-
agement.

2. Viable decentralized composting plants should be in-
stalled to reduce the load on ULBs for collection and
transportation of MSW, which subsequently culminates
in reduction of the pressure exerted on the landfills.

3. Manufacturing of non-recyclable polyethylene bags
should be banned or research should be initiated to
develop biodegradable polyethylene.

A study conducted by United Nations Environmental
Program (UNEP) has shown that green house gas emission

from landfill can be significantly reduced by following
environmentally sound management of hazardous and
other wastes (UNEP, 2010): (1) Waste minimization. (2)
Recycling and reuse. (3) Reductions in fossil fuel by
substituting energy recovered from waste combustion. To
change people’s views and perspective, awareness
regarding this important service to community should be
initiated and manpower engaged in such activities should
be named as Green brigade/Crew.
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45.13
2005 47.43 8.13 9.22 0.50 1.01 4.49 4.02
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Some Ethnomedicinal Climbers Plants Used To
Different Diseases By Local People Of Vidisha District
Of Madhy Pradesh

Dr. Sarita Ghanghat *

Abstract - The present study deals ethno medicinal uses of climbers that are used by tribal Like bhils, shariya of
vidisha district (m.p.).The area is very rich in indigenous ethno medicinal plants .There collected by Local inhabitant
for the preparation of medicines. Study shows that different plant parts such as leaves, roots, seeds etc, use traditionally
in treatment various ailments by the tribal people. 12 climbers are used in traditional medicament. The plant species
are enumerated alphabetically with their botanical names ; family ,local name, plant part and medicinal uses.

Key Words - Ethno-medicinal, Tribes, climbers plant, Traditional medicine, Health care.

Introduction - Ethno botany is the systematic study of
botanical knowledge of a social group and its use of locally
available plants in food, medicines, clothing or religious
rituals. Rudimentary drugs derived from plants used in folk
medicines have been found to be beneficial in the treatment
of many illnesses, both physical and mental.

Ethno botanists focus their studies on the plant role of tribal
peoples for several reasons. There groups are often both
highly dependent on and extra ordinarily knowledge about
local plants.

In some Asian and African countries, 80% of the
populations depend on traditional medicine for primary
health care. In many developed countries, 70% to 80% of
the population has used some form of alternative or
complementary medicine.

People living in the developing countries realy quite
effectively on traditional medicine for primary health care
(Sullivan and shealy 1997;singh, 2002 ). Indian tradition
medicine is based on different system such as Ayurveda,
Siddha and Unani used by various communities (Gadgil,
1996).

The Study Area:- Vidisha district is one of the most
important and centrally located district of M.P. The total area
of the district is about 7,433sq K.M. which lies between
23°21'and 24°22'N latitude and 77°15.30‘and 78°18‘'E
longitude forming eastern part of Malwa region. The forest
cover is about two fifth of the total area in the district.(Fig.1)
Material And Methods — The information of local medicine
men like vaidya, ojhas, etc of different sectors in the study
area was obtained from the local peoples.The indigenous
knowledge about how these people use the plants/ plant
part and products to cure different elements was gathered
by personal interviews with them . Information with respect
to plant species or their parts preparation recipes, does,
method of administration, types of diseases treated etc.

were critically and patiently inquired. The plants were

identified with the help of Flora of Bhopal by Oommachan

(1977) and Flora of M.P. from Wikipedia.

Fig.1 Map (VidishaDdistrict) (See in the next p age)

Observation - The Ethno medicinal climbers used by Bhils,

Shariya, Tribes in Vidisha district.

Table -1 (See in the next p age)

Enumeration - In the following enumeration, plant names

have been arranged alphabetically in disease wise. (Table1)

Result And Discussion - The present study reveals that

ethno medicinal climbers of the area represented by 12

species of 6 families the plant parts used for medical

preparation were bark ,flowers, roots ,leaves ,seeds and

whole plants. The paper a brief account of the uses of

various ethno medicinal climbers plants parts against the

diseases, like headache, blood pressure, diabetes,

Jaundice, typhoid , Stomach, bleeding, gastro-intestinal

diseases by the people of vidisha district.
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Fig.1 Map (V idishaDdistrict)
Table -1 Use of different Climbers plant species by the tribes of vidisha district.

S.No | Botanical Name Family Local Name |Used part of the plant

1 Asparagus racemosus Willd.Liliageae Satavar Tuberous roots given to induce
lactation in females.,

2 Clitoria ternateah. Fabaceae Aprajita Roots are used in headache.

3 Citrullus nulgaris. schard .var. Cucurbitaceae Tinda Fruits used in blood pressure normal.

4 Coccinia grandis L. voigt . Cucurbitaceae Kunduru Leaf juice used in diabetes, paste of
leaves used in high fever .

5 Convolvulous microphyllus sieb. | Convolvulaceae | Safed Shankh|Whole plant used as brain tonic .

pushpi

6 Cuscuta reflexa Roxb. Convolvulaceae | Amarbel Used in jaundice- plant paste warmed
with musterd oil and wheat flour is
applied on joint pain

7 Diplocyclos palmatus Linn. Cucurbitaceae Shivlingi Seeds used for female sexual health
and proper pregnancy.

8 Luffa cuttangula L. Cucurbitaceae Kali torai Fruits use full in jaundice, stomach.

9 Momordica charantia Linn. Cucurbitaceae Karela Fruits use full in gastro-intestinal
problems and diabetes .

10 Tinospora cordifolia Willd. Menispermaceae| Giloy Stem decoction along with sugar is
given to cure typhoid. Also used for
malaria , blood purifier.

11 Trichosanthes dioca Roxb. Cucurbitaceae Parwal Useful for stomach complaints.

12 Vitis vinifera L. Vitaceae Angoor Leaves are used to stop bleeding
pain and inflammation of hemorrhoids
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Abstract - The present paper reports 12 ethno medicinal plants of Sehore district which is used by villagers for wound
healing and other diseases. Out of 12 plants reported in the present study. Mimosa pudica, Aloe vera, leaf gelAnnona
squmosa pultis, Vitex nigundo latex have shown healing effect much faster than other plant extract.

Key words - Ethano-medicine, Wound healing, Re-epithilization.

Introduction - Ethano-botany is a multidisciplinary subject
which deals with the use of medicinal plants for various
ailments based on ethnic knowledge. The present paper
reports 12 plants of Sehore district of M.P. which are more
frequently used by the villagers in remote areas for cut,
wounds and other injuries. Similarly observation on ethano-
medicinal use of herbal plants based on different ethnic
communities of the country have been reported earlier which
emphasized the need of such studies for exploring more
and more hidden informations. Saxena Lal et al, (1994),
Malviya et al,(2008), Manjunath et al, (2006), Patel (2007),
Shetty et al, (2007), have evaluated the wound healing effect
of alcoholic extract of Ocimum sanctum. Recently Sharma
et al, (2010) have also reported the Ethanomedicinal study
of edible plants used by Gond and Bharia tribes of
Chhindwara district of M.P. Looking to the wide occurrence
of burn wound in the modern societies and the ointments
used showing irritation on skin, it was thought important to
work out such plants which possess wound healing
activities.

Material And Methods - The plant listed in table 1 have
been collected after one year survey of the remote villages
of Sehore district and the knowledge gained from the local
peoples. The plants belong to 11 different families of dicot
except Aloe vera of family Liliaceae. The plants were
identified at Botany department of Govt. Girls College
Sehore (M.P.) India.

Result And Discussion - The study is quit significance for
pharmacologist, botanist and agricultural scientist who are
engaged in the field of pharmacology. The plants listed in
the table have been used invariable in several ailments
including wound healing. The leaves of Mimosa pudica of
Fabaceae have been reported to be useful in bleeding piles
where as its root deoxidation is found to be used in wound
healing. Similarly Curcuma longa family Zinziberaceae,
Lawsonia inermis family Lythraceae and Ficus religiosa
family Moraceae bark extract when applied topically give

relief to the deep incision wound as well as other skin

diseases. It has patent antioxidant “Curcumin” which is

antibacterial and antifungal that seems to be used in wound
healing. Citrus aurantifolia family Rutaceae fruits juice is
useful in ring worm and to remove the dark spot of skin.

Also other plants listed in the table 1 such as Aloe vera is

well known for its anti-inflammatory activities Zuneja (2008).

The other plants Terminaliaarjuna, Annona

squamous,Delbergiasissoo,Vitex nigundo,Maducaindica

andSyzygiumcuminii have been found to be useful in deep
incision wound which were re-epithilized completely with

14 days periods. Recently Sheetal and kunul (2010),Nath

(2010) and Abbas lone (2009) have reported the ethno-

medicinal plants used in folk remedies including wound

healing activity.This supports the present study.

Table — 1 (See in the next p age)
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Table — 1
S.No. | Common Name Botanical Name Family Part Used
1. Chhuimui Mimosa pudica Fabaceae Root
2. Mehandi Lawsonia inermis Lythraceae Bark
3. Haldee Curcuma longa Zingibaraceae | Rhizome
4. Peepal Ficus religiosa Moraceae Bark
5. Gawarpatha Aloe vera Liliaceae Leaf gel
6. Seetafal Anonasquamosa Anonaceae Leaves
7. Arjun Terminaliaarjuna Combretaceae | Bark
8. Sheesham Delbergiasissoo Fabaceae Leaves
9. Nirgundi Vitex nigundo Verbenaceae Leaves oil
10. Neembu Citrus aurantifolia Rutaceae Fruits
11. Jamun Syzygiumcuminii Myrtaceae Leaves and Seed
12. Mahua Madhucaindica Sapotaceae Leaves and bark
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more horrible than dangerous disease.

Abstract - Although piles is not dangerous disease. It can be curable. But my intention is to aware people about this
disease is that, please keeps your digestion system healthy and adds fiber in your daily diet. Then you will not be
suffering from this disease. This disease is more horrible because of long time inflammation take place in the anal
region of affected person and he feels very difficulty during defecation. This condition of an affected person makes it

Keywords — Piles, Constipation, Ingestion, Digestion, Absorption, Excretion.

Introduction - Stomach is the main analyzer of human

being. If function of stomach take place properly then whole

body may feel well. If there is problem in our stomach then

person may feel uneasiness. Health of human being is

totally dependent on stomach. Guessing of good health is

dependent on four action of our body. That is ingestion,

digestion, absorption and excretion. If these four actions

are going well in your body then we understand that our

body is healthy. Another indication of our good health is

soft stool and it's easily defecation.

Objective —

1. To identify and cures piles in their initials stage.

2. To saves the time of people from unnecessary

treatments.

To increases the economical status of the people.

To reduces the cost of treatment at zero level.

To make the people of the country healthy and strong.

To make the people of the country useful in the

development of our nation.

7. To minimizes the intake of medicines.

Methodology — To solve the above problem, | focused on

digestion of the human being.

Causes of Piles — A number of factors are responsible for

the development of piles.

1. Irregularity in bowel movement with susceptibility
towards constipation and diarrhea is one of the causes.

2. Prolonged standing or sitting.

3. Constipation aids the condition of piles by giving way

to prolonged straining.

Straining during defecation.

Hereditary factors may also be responsible for the

pathogenic condition of piles.

6. Other factors contributing to the pathological condition
of piles include age and vascular structure guarding
the anal passage lacking in valves.

o0k w
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7. An obstruction or abnormal growth on the way to the
anal canal can also lead to piles.

8. Pregnancy may well give rise to the condition of piles
with the developing fetus exerting pressure on the
vascular structures.

9. Absence of fiber, imbalanced diet with insistence on
junk food contributes towards piles.

10. Obese people and those prone to long hours of sitting
are also more likely to develop piles.

Common Symptoms of Piles -

1. Ahardlump may be felt around the anus. It consists of

coagulated blood, called thrombosed external

hemorrhoid. This can be painful.

Bleeding during defecation.

Itchiness around the anus.

Mucous secretions from piles masses.

5. Pain while defecating.

Why do piles occur ? — The blood vessels around the

anus and in the rectum will stretch under pressure and may

swell or bulge. Inflamed veins (hemorrhoids) can develop
when pressure increases in the lower rectum. This may be
due to -

Chronic constipation

Chronic diarrhea

Lifting heavy weights

Pregnancy

Straining when passing a stool

The tendency to develop hemorrhoids may also be

inherited. This risk of developing piles grows with age.

Another factor is that low fiber diet or absence of fiber in

diet is the main cause of piles. Due to the absence of fiber

in diet constipation may develop in the human being. With
the development of constipation or diarrhea, digestion of
our food in our alimentary canal is not take place properly.

Therefore chance of toxic substance increase in our body,

Pown
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due to that condition (sufferer) may invite several other
diseases in their body.

Types of piles (hemorrhoids)

Internal hemorrhoids — are classified into four grades.
Grade 1 —There are small inflammations, usually inside
the lining of the anus. They are not visible.

Grade 2 — Larger than grade 1 hemorrhoid, but also inside
the anus. When passing a stool, they may get pushed out,
but return unaided.

Grade 3 — Often called prolapsed hemorrhoids, these
appear outside the anus. The patient may feel them hanging
out. They can be pushed back in if the patient presses with
their finger.

Grade 4 — These cannot be pushed back in and need to be
treated by a doctor. They are large and stay outside the
anus all the time.

External hemorrhoids — are called perianal hematoma.
These are small lumps that are located on the outside edge
of the anus.

Natural treatment of piles —
in many ways.

Whey with ash of coconut hair — Take a fresh one
tumbler whey and mix 3gm ash of coconut hair and drink it
in the morning with empty stomach. You can take this mixer
after lunch also in the noon. This mixer can be continuing
by seeing the condition of person. If person may affect more
then it will be continue for a month.

High fiber diet — During piles and constipation people
may take high fiber diet in their daily routine for the proper
movement of stool. Person may take daily 100gm sprouted
grams or moong in their breakfast and evening snack time.
Due to high fiber diet stool may passes easily through anus.
Discussion - Due to disturbance in daily routine of life style
and eating junk food constipation and piles may develop.
But my intention is that we must take care of our stool
movement regularly. If anybody feels that his stool
movement is not taking properly then it may correct it with
following above method. If you are not taking it seriously
then you will be in trouble of above problem. Body’s health

Piles can be treated naturally

depends on type of food we take.

Findings —

1. Absence of fibers in diet for long time is the main cause
of constipation and piles.

2. Intake of fiber is very necessary for regular stool
movement.

3. Due to intake of fiber we can save our health from
other disease also.

4. Soft stool and its easy defecation are the symbol of
good health and it is achieved by intake of fiber.

Suggestions —

1. Avoid straining during defecation.

2. Take plenty of fibers in diet like sprout grams, moongs,
vegetables, salad, and fresh fruits to prevent this
disease.

3. Drink plenty of water (5-6 liters/day).

4. Eatfresh curd during lunch and drink fresh whey after
one hour of lunch.

5. Do not take sour curd and whey.

6. Do not take junk food, fried food, chilies and other
spices during this disease.

Conclusion — in initials stage piles can be cured
permanently by following above methodology Due to piles
person are not able to do work properly in their daily life. In
this way person loss his valuable time and also suffer his
development side of life. This loss bears not only his family,
but indirect this effect comes on our society, state and our
nation, because progress of any nation is totally dependent
on citizens of their country.
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Abstract - Various forms of ZnO catalyst involved towards waste water treatment on surface or as suspension.
Photocatalytic decomposition with ZnO catalysts is mainly applied for treating organic contaminants dyes in wastewater
because of their ability to attain fully mineralization of the organic contaminants under mild reaction conditions. Author
reviewed more than hundred available papers related to photocatalytic oxidation of organic dyes present in waste

Keywords -ZnO nanoaprticles, Dye degradation, Photocatalysis, Visible light.

Introduction - The importance of the wastewater treatment
and its disposal gradually enhances in the modern times
because of environmental concern and public health. All
existing procedures for treatment of wastewater are
categorized as physical, chemical and biological
processes.! Limitations in terms of execution, competence,
and cost are the factors, however, biological processes,
have been extensively used and exhibit potential towards
industrial and agricultural wastewater treatment.?2 The
chemical process deals with the photocatalysts like TiO,,
ZnO etc. mediated degradation of the industrial waste
water.® These processes have some limitations which can
potentially affect degradation efficiency through control pH
range, rapid organic-load variations, and also the effluent’s
physicochemical behavior.

The use of a heterogeneous photocatalyst is a
conventional method for water purification which includes
reduction and oxidation reactions from adsorbed
wastewater, oxygen molecules and hydroxyl anions, or other
organic molecules.>® Uses of metal oxides like TiO,, ZnO
etc. in photocatalysis employ semiconductors in
suspension.® However, this method could be a more
expensive when recovery of the photocatalyst particles is
done, itis a difficult task as well as costly process. Afeasible
alternative is the preparation of photocatalyst layers in
different substances or uses the catalytic support without
hampering the photocatalyst activity. Many efforts have been
made in which few studies have demonstrated continuous
flow reactors with fixed-bed photocatalyst.* Integral to this
study was an assessment of the efficiency of heterogeneous
photocatalyst processes for industrial and agricultural
wastewater treatment with immobilized ZnO to reduce
organic pollutants.®* The treatment was done by the
application of catalysts!?/photocatalyst!® or by using the

porous carbon or silica as a supporter for the catalyst.
Moreover, solar emission was also used as UV-Visible
source.*

Recent review is focused on the most important
photocatalysts i.e. titanium dioxide and zinc oxide and their
photocatalytic activity towards wastewater treatment. These
applications were comprised of photodecomposition of
various industrial pollutants, killing tumor cell and killing
bacteria in cancer treatments.> 16

The efficiency of a photocatalytic system is also
affected by the form of ZnO/TiO, nanoparticle catalysts used
as immobilized on surface or as colloidal suspensiont’-8,
The photocatalysis reaction is very effective for the
degradation of various organic impurities in waste water;
however, its practical application as slurry type suspensions
is limited due to the difficulty in separating the nanocatalysts
particles after the photocatalytic reaction®-?°

The present review aims to provide a comprehensive

analysis on the mechanism of ZnO photocatalytic oxidation
process, using UV-visible light photocatalyst material,
irradiation sources, effect of pH, temperature, dye
concentration and catalyst mass on photocatalysis and the
application towards wastewater treatment.
Review - In the present review we have undertaken mainly
ZnO as catalyst. Above all, ZnO has the ability to
demonstrate a multifaceted nature that has a diverse group
of growth morphologies such as nano wires, nano cages,
nano combs, nano springs, nano rings, nano helix and nano
rods etc. In short, many studies have successfully used
ZnO as a photocatalyst to degrade harmful and toxic-
compound streams, with many finding it to be superior to
other photocatalysts.

Some researchers also focused on comparative study
of ZnO with other catalysts using similar reaction conditions
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to find out the efficiency of catalyst for photocatalytic
degradation of waste material particularly dyes in water,
while some other scientists focused ZnO with other
supporting material to enhance the photocatalytic efficiency.
Kabraet al.?* determined an optimum photocatalytic activity,
the optimal catalyst loading depends entirely on the type
and dimensions of the reactor as well as the type and
concentration of the oxidised compound.

Daneshvar et al.?? and Behnajadey et al.? found that
photodegradation efficiency of Acid Red 14 and Acid Yellow
23 respectively increases with an increase in ZnO
concentration, and then decreases on further increase in
concentration. This decrease was due to the non-availability
of active sites on the catalyst surface and the penetration
of UV-Visible light into the suspension. Total active surface
area available for photocatalysis is directly proportional to
the amount of catalyst powder. Daneshvar et al. also studied
the effect of pH on photocatalytic degradation rate of colour
removal efficiency of acid solution using powdered ZnO as
a photocatalyst.

Deneshvar et al.?* observed less penetration of UV-
visible light due increased turbidity of suspension, which
ultimately decreases the photo-activated volume of
suspension. Sakthivelet al.?® concluded that the
photocatalytic reaction rate was decreased for the same
reasons.

Chakrabarti et al.?® studied the photocatalytic
degradation by using powdered ZnO. They noted that is
photocatalytic activity decreased under acidic pH, attributed
to high adsorption at low pH. However they also found that
an excess of OH anions, under basic conditions, facilitated
the photodegradation of hydroxyl radicals. Finally they
concluded that change in pH shifts the redox potentials of
the valence and conduction band, which may affect the
interfacial charge transfer.

Poulios et al, " reported a higher pH reduced the overall
adsorption of pyridinyloxyacetic ion on the oxide surface,
and a gradual increase in electrostatic repulsion between
pyridinyloxyacetic anion and the oxide surface ultimately
reduced the overall photocatalyticactvity.

Zouaghi et al.?® showed that overall photocatalytic
activity of Monolinuron and Linuron decreases because of
the decrease in the rate of formation of an OH radical due
to decreased OH ions concentration at a low pH. At a higher
pH near to ZPC, an increased photocatalytic activity was
noticed because of the increased rate of formation of the
OH radical up to a certain pH closely associated with the
zero point charge. With further increase in pH beyond the
zero point charge the photocatalytic activity decreases
because of the retardation in the rate of formation of the
OH radical at the higher pH.

Singh et al.® reported a novel biological approach for
the formation of zinc oxide nanoparticles using
Maddar(Calotropisprocera) latex at room temperature. They
characterized the formed ZnO NPs by X-Ray diffraction
pattern which reveals the formation of ZnO nanopatrticles,

which showed crystallinity and transmission electron
microscopy (TEM) suggested particles size in the range of
5-40 nm and reported simple and cost-effective biological
approach for the formation of ZnO NPs which has promising
application in biosensing, electronics and photonics.

Baruahet et al.®® studied the heterogeneous
photocatalytic systems via metal oxide semiconductors like
TiO, and ZnO which are capable of effectively and efficiently
for treatment of waste water. They used ZnO nanostructures
for multifunctional photocatalytic membranes and reported
the advantageous over freely suspended nanoparticles due
to the ease of its removal from the purified water.

Ravelli Davide et al.®! prepared ZnO nanorods, Silver-
and copper-doped ZnOnanorods and silver, copper-doped
ZnO nanorods by a simple precipitation technique and
theses photocatalysts were characterized by various
techniques such as XRD, SEM and FT-IR. They also studied
influence of dopants content on the optical properties they
have been found that the Ag or Cu doping leads to the
optical band gap narrowing.

Lanje et al.*? used the cost effective and simple
precipitation process for the synthesis of zinc oxide. They
used single step process with the large scale production
without an unwanted impurity is desirable for the cost-
effective preparation of ZnOnanparticles. For this they used,
the low cost precursors such as zinc nitrate and sodium
hydroxide for synthesize of ZnO nanoparticles they used.
In order to reduce the agglomeration among the smaller
particles, the starch molecule this contains many O-H
functional groups and could bind surface of nanoparticles
in initial nucleation stage.

Ameta G. et al.**reported the sonolytic, photo-catalytic
and sono photo-catalytic degradation of toluidine blue in
the presence of ZnO. They found that rate of the
degradation is enhanced by the presence of visible light,
ultrasound and photo-catalyst.

S. Shanthi et al.** applied solar photo-catalytic oxidation
technique using ZnO NPs for the treatment of waste water
for the removed of organics and dye staffs. They reported
that when ZnO NPs were used instead of ZnO photo-
catalytic activity enhanced. They used co-precipitation
method for the synthesis of ZnO NPs. They used different
energy source for photo-catalytic degradation.

Akbar Mohammad et al.®® reported one pot room
temperature synthesis of ZnO nano-flowers (ZnO-NFs)
using asymmetric Zinc dimeric complex as a single
molecular precursor. They used these nano-flowers for the
photo-catalytic degradation of different dyes like Methyle
orange, Chicago sky blue, Congo red and Eosin blue which
are major river pollutant and industrial wastes. They found
that it has better activity against Methyle orange compare
to other dyes used under similar condition.

Umair Alam et al.*®*synthesized a series of Y and Co
doped ZnO(YVZ) nanopatrticles by surfactant assisted sol-
gel technique to enhance photo-catalytic activity for
degradation of organic pollutants under visible light. They
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studied photo-catalytic degradation of Rhodamine B,
Methylene blue, 4-nitrophenol dyes under UV-light
irradiation or other light. The effect of operational
parameters such as, catalyst dosage and effect of pH
solution on degradation of Rhodamine B was investigated.
Maghdad Pirsaheb et al.*’synthesized Cr-doped ZnO NPs
under mild hydrothermal conditions using chromium oxide
and n-butyle amine as dopant and surface modifier
respectively. They use this nearly prepared Cr-doped ZnO
NPs for the photo-catalytic degradation of aniline in
continuous reactor. They also investigated photo-
degradation operational parameters and applying optimum
conditions 93% of aniline can be degraded.
Conclusions - Reviewing the recent representative
publications, the function of various operating parameters
on the photocatalytic decomposition of various organic dyes
in wastewater explored in this review. ZnO has been
recommended to be efficient photocatalysts for the
degradation and mineralisation of various toxic organic
pollutants such as azo dyes in wastewater water. The
investigations also suggest that the coexistence of
photocatalyst and lights exposure is necessary for
photocatalytic degradation of dyes. Various operating
parameters such as nature light source, pH of the reaction
medium, temperature, dye concentration, catalyst loading
and type of catalysts have a considerable effect on
degradation efficiency of dyes in wastewater. Optimization
of the photodecomposition parameters is essential from
the viewpoint of efficient design and the application of
photocatalytic oxidation processes to guarantee sustainable
wastewater purification process.

So, we need to focus for developing more reliable
photocatalysts which can absorb visible and solar radiation
or both. In addition, further work is essential on the designing
and understanding the working parameters for oxidation of
pollutant dyes in wastewater.
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Decline Of The Urban House Sparrow Passer
Domesticus Population In Rewa

Nidhi Jaiswal *

Abstract - The population of House sparrow (Passer domesticus), once a very common bird, has declined markedly
in most parts of the world including India. Sparrows were distributed widely in the district Rewa, Madhya- Pradesh,
India. However over the past few decades, they became not so common in this part of the world. A study has been
conducted to establish the database for their current population and to assess the possible causes of their decline at
Rewa. After prolonged searching, a relatively dense population of sparrow was found in busy areas of railway station
and a nearby market in Rewa. The behavior of these birds was studied extensively from early morning to late night.
Sparrows residing at the Rewa station are habituated with the loud noise, being undisturbed by passing trains. Thus,
it can be concluded that in spite of heavy noise of trains, crowdy travelers, and lack of nest sites, they remain at the
station because of availability of food in the nearby roadside market. Based on this observation, sound pollution and
availability of food are not responsible for their decline.

Key Words - House-sparrow decline, sound-pollution, bird-pollution, mobile- towers network and prolonged search.

Introduction - Birds are common inhabitants of our startsin April and runs through to August, allowing pairs to

ecosystem The house sparrow is a member of the family
Passeridae and it is one of the larger sparrows, The house
sparrow has a historical commensal relationship with man
and has followed his colonisation of the majority of the earth.
It has become one of the most widely distributed land birds
in the world (Summers-Smith, 1988). The house sparrow
is primarily associated with human habitations e.g.,
agricultural land, villages and urban areas (Lowther and
Cink, 1992). The optimum habitat for House Sparrows in
temperate regions is a combination of buildings with holes
under tiles or eaves to provide suitable nesting sites and
sufficient green areas to provide food for the young
(Summers-Smith, 1988). House sparrows are normally
found in flocks that associate in many activities, ranging
from communal roosting to feeding, dust and water bathing,
and ‘social singing’ when the birds collect in bushes and
call together. This can occur when they emerge from their
roosting sites prior to searching for food and regularly on
dull winter afternoons (Summers-Smith, 1988). The house
sparrow is primarily a seed eater, in rural areas specializing
on the seeds of cultivated grain crops such as oats, wheat,
barley, corn, and maize. House sparrows use a broad range
of materials for nest building including feathers, grass
inflorescences, stalks and roots of plants, bark, threads,
string and even pieces of paper and wool (Indykiewicz,
1991). Within nest-boxes, the nest may be merely a cup of
vegetation at the bottom of the box or built up so that the
nest material covers the sides as well as the top of the
chamber (Lowther and Cink, 1992). The breeding season

produce up to four clutches over the summer (Summers-
Smith, 1988).

According to the latest sparrow census reported by

various environmental organizations, there has been an 80
percent decline in their numbers during the past decades
in India. The disappearance of sparrows in India has been
widely reported, although responses have been quite
muted. Their recent decline around the world has put them
in the list of the International Union for the Conservation of
Nature (IUCN). In an effort to draw the attention of
government agencies and scientific community for more
conservation measure and research on common bird’s
species and biodiversity, 20th march has been designated
world house sparrow day.
Materials and Methods - After a prolong searching in the
neighboring areas of Rewa region, a group of sparrows
were spotted at Rewa railway station (sampling site 1) and
nearby market (sampling site 2) are identified as the
residential area of house sparrows. This is unexpected, as
sparrows are known to reside in old houses. Normally they
remain at the same place in the early morning. After that,
they go out together to the nearby roadside market near
the railway station in search of food. Hence, early morning
is chosen as the ideal time for counting of house sparrows
in the railway station. The same method was applied to
count sparrows in the market place in the afternoon. Thus,
their population was counted twice a day. On both the
occasions, the number of sparrows was not many, while
the counting was not seen to be constant.

*Research Scholar (Zoology) APS University , Rewa (M.P.) INDIA
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Government agencies and the scientific community fo Of
Government agencies and the scientific community for More
conservation measures and researches on Common bird
species and urban biodiversity, March 20 has been
designated as World House sparrow Day More conservation
measures and researches on Common bird species and
urban biodiversity, March 20 has been designated as World
House sparrow Day.

Hence, other counting methods like the line transect
method or ‘marking’ method was not used. The
observations were carried out from October 2011 to May
2012. Because both locations are busy and noisy, the noise
levels were also measured from 4:30 am to 10:30 pm (once
in every thirty minutes). As the sparrows take nestin a tree
of the railway station full of halogen lights, the illumination
level was also measured using a digital lux meter in several
places of the study areas twice per day. To collect the
opinions regarding the decline of sparrow in that locality, a
survey was also conducted among the local people with
age group of 20-70 years.

Table 1. Counting of Sparrow Population in Rewa

Place Sept-Nov Dec-Feb March-May
Rewa Station | 115 122 112
Market 150 128 165
Total 265 250 277

Table02.Public Survey report on the cause of decline of
sparrow population

Age Group Number
(60-70) years 13

Comment

Full of sparrows. Major
decrease in past 5 years
Drastically declined

The decline is very
prominent

(50-60) years 15
<50 years 17

Results and Discussion -

General aspect s of sp arrow population - The size of
sparrow populations is quantified at different seasons varied
from about 112-165, as presented in Table 1. It is found
that the abundance of house sparrow in different locations
is significantly different. Changes in the population do not
appear to vary between seasons. At about 4am to 4:30
pm, they came back to the nest to spend the night. It is
also noticed that they prefer the dark. It is interesting to
find that the number of sparrows spotted at the market is
always greater than those spotted at the railway station. It
proves that because of the food availability, sparrows also
came from other locations to the station. To obtain the
opinion about the decline of sparrow from local public, a
survey was conducted among the age group (20-70) in the
local areas. All of them agreed with the situation of a rapid
decline of house sparrow, although none of them were not
sure about the reason for such changes. The survey report
is given in Table 2.

Possible causes of decline in sp  arrow population -
Predation - There are three major candidate predators that
could conceivably affect house sparrow numbers, the tawny
owl, the domestic cat, the sparrow hawk (Accipiter nisus).

As predation is only one of the several factors affecting
prey populations, any regulatory effect it may have been
supported or counteracted by other factors (Newton, 1998).
Competition - Inter-specific or intra-specific competition
for food is another factor that can regulate house sparrow
numbers. An overlap in food and other resources provides
the potential for competition because some of the resources
removed by one species might otherwise have been
available for a second species (Newton, 1998). When
different species feed together on the same food, individuals
of a dominant species can greatly reduce the feeding rates
of individuals of subordinate species. The collared dove
and wood pigeon (Columba palumbus) are both granivorous
species. As such, they can be the two most likely competing
species against housesparrows for food (Snow and Perrins,
1998).

Lack of nest sites - A lack of holes suitable for nest sites
on modern or renovated buildings has been proposed as a
possible cause of the sparrow’s declining population in
London, UK (Vincent, 2005). There has been an increase
in the use of plastic fascia boards and the use of contoured
tiles (or roofing sheets) to prevent the entry of birds on
modern housing. house sparrows predominantly nest in
holes and gaps in soffit boards and under tiles. Therefore,
this tendency may have an impact on the availability of nest
sites. This work has shown that newer buildings with modern
materials, and constructed to conform to current building
regulations, seem to be generally less suitable for the
sparrow’s habitation due to the limited access to the roof
space (Wotton et al., 2002).

Disease - house sparrows have the potential to serve as a
reservoir of disease in urban and suburban areas (Juricova
et al., 1998). The infectious disease salmonella is common
during winter and spring in free-living wild house sparrows
(Macdonald, 1978). In cases of fatality, the birds show
enlargement and congestion of the liver and spleen with
liver, lung, muscle and skin abscesses. The spread of
disease may be promoted by the close proximity of birds in
gardens for communal feeding with bird table and feeders
(Macdonald, 1978). As disease spreads between individual
birds, they will become weak prone to more diseases.
Food availability - David Lack (1954) argued in the natural
regulation of animal numbers’ that initial populations must
be regulated by density-dependent mortality factors such
as food shortage, predation, parasitism or disease.
However, Lack (1954) believed that food shortage was the
chief natural factor limiting the numbers of many birds in
particular, reproductive rate. Food shortage can also affect
individuals directly, by causing the breeding failure or
starvation (Newton, 1998).

Environment al pollut ants - Many toxic chemicals are now
added continuously to the natural environment, either as
pesticides, industrial effluents, or combustion emissions.
Some of these chemicals are now regarded as important
sources of bird population declines, influencing their
distribution and abundance patterns on both local and
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widespread scales (Newton, 1998). Also zinc, cadmium,
and lead concentrations were higher in the livers of nestlings
with delayed development (reduced body weight) as
compared to ones with typical weights (Romanowski et al.,
1991).
Mobile tower and Radio signals- Communication towers
and wires are death traps for bird species. Tower have
proliferated in recent years; with an estimated 5000 new
towers erected per year during the 1990s, mainly for the
cell phone and digital TV industries. Any tall structure will
kill birds by collision and lighted towers attract birds at night.
Theoretically cell-phone towers are less dangerous than
the taller structures. Due to urbanization whole city covered
with electric wire like spider web. Many birds build their
nest in electric poles, which could be reason for bird
mortality.
Pesticides - Pesticides are significant sources of avian
mortality. In our agriculture fields chemical fertilizer used in
vast scale, especially DDT. DDT was the well-known culprit
in the near-demise of many species feeding at the top of
the food chain.
Conclusion - This study was conducted to provide insights
in to the changes in population density of house sparrow in
different localities of Rewa. It was also observed that the
sparrows take rest on the site of the tree where the
illumination level is low (30-45 lux). Considering all these
aspects, it is most likely that sparrow population is not
decreasing because of a single factor. Based on the public
opinion, it can be concluded that the sparrow’s population
is decreasing without specifications of the causes. However,
several factors (like predation, ecological reason,
competition among the same or similar species, lack of
nest sites, disease, food availability and pollution) should
interact each other to cause the decrease of sparrow
population.
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Antagonism of normal leaf mycoflora of Aloe vera
against the pathogenic Fusarium oxysporum

Akhilesh Ayachi * Shilp a Kaurav **

significantly.

Abstract - Fusarium oxysporum is known to cause leaf and basel root disease to the economically important Aloe
vera leaves. In order to biologically control the pathogen, the present study investigated the role of the mycoflora,
otherwise present on the A. vera leaf for their potency to counter the pathogenic F. oxysporum. Endophytic Penicillium
sclerotigenum was isolated from healthy A. vera leaves and the antagonistic effect was measured using dual culture
and culture filtrate methods. In both the methods, P. sclerotigenum was able to suppress the growth of F. oxysporum

Key Words - Aloe vera, Leaf and Basel root diseases, Fusarium oxysporum, Antagonism, Biological control

Introduction -  Aloe barbadensis Miller (most common
name: Aloe vera) is known for its gel filled leaves which
has been shown to exert many biological activities and
nutritional benefits (Kawuri et al., 2012). The Aloe vera gel
is widely used in drug and cosmetics industries as well as
in healthcare products, and thus has great economic
importance. A destructive disease with leaf rot symptom in
A. vera due to Fusarium oxysporum is well known fact
(Bahekar et al., 2017). The infection causes leaves to
became dry, rot and brownish in color, shrinking and
eventually broken. The tips of the leaves become rotten
and dried. Since the aloe plants are used in medicine and
cosmetics (Olusegun, 2000), the contamination with fungal
pathogen in the plants is of public importance, as Fusarium
produce mycotoxin trichothecenes which is very toxic for
human (Miller and Trenholm, 1994). Alexoupolos et al.
(1996) reported this toxin can cause cancer, hemorrhage,
edema and immune deficiency.

In order to reduce the economic loss and to protect
the crop from pathogen different control methods are being
used. Universal requisite to implement the practice of
sustainable agriculture, using environment-friendly
strategies and less damaging to soil and water resources.
Biological control (biocontrol) agents, natural plant
metabolites, and cultural methods, are being explored for
possible use in integrated disease management platforms.
Most of these biological control agents are the live biological
cultures or organisms, materials and extracts with the ability
to counter the pathogen.

Endophytic fungi are important source for new
biologically active metabolites and can be used as biocontrol
agents by intelligent screening (Schulz et al., 2002). They

grow within their plant hosts without causing apparent
disease symptoms (Petrini 1991, Wilson 1995) and growth
in this habitat involves continual metabolic interaction
between fungus and host. Additionally, in comparison to
fungal plant pathogens and fungal soil isolates, relatively
few secondary metabolites have been isolated from
endophytic fungi (Tan & Zou 2001). The present study deals
with the antagonistic activity of endophytic Penicillium
sclerotigenum against Fusarium oxysporum during in vitro
trials.
Materials And Methods - Collection of Aloe vera leaves

The A. vera leaves were collected from the local farm
situated in the premises of Jawaharlal Nehru Agricultural
University campus. The apperantly healthy leaves were
chosen, cut from the base and immediately transported to
the laboratory. The leaves were washed with water and the
leaf surface was sterilized using 90% alcohol.
Isolation and identification of endophytic fungi

The surface sterilized leaves were cut in to small parts
under laminar air flow. The cut peices were cultured on
potato dextrose agar medium for 3-7 days at 28 + 1°C. The
fungi grown on to the leaves were isolated and subcultured.
These isolated fungi were identified using cultural and
microscopic characters using standard literature.

Pathogenic strain of Fusarium oxysporum MTCC 4162
was procured from Microbial Type Culture Collection and
Gene Bank (MTCC), CSIR-Institute of Microbial Technology,
Chandigarh, India. The culture was maintained on potato
dextrose agar at 28 + 1°C.
Antagonistic activity
1. Dual culture method - Dual culture method was
adopted from Mishra (2010). A5 mm diameter mycelial
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disc from the actively growing culture of Penicillium
sclerotigenum and the Fusarium oxysporum MTCC 4162
were placed on the opposite of the plate at equal distance
from the periphery. The experimental design used was com-
pletely randomized with four Petri dishes for each isolates.
In control plates, a sterile agar disc was placed at opposite
side of the Fusarium oxysporum MTCC 4162 inoculated
plates. Inoculated plates were incubated at 28 + 1°C upto
7 days. The radial mycelial growth was measured after 7
days and was calculated in relation to growth of the con-
trols as follows (Hajieghrari et al., 2008). % growth inhibi-
tion = [(Radial growth in control — radial growth with P.
sclerotigenum)/ Radial growth in control] x 100

2. Culture filtrate method - The inhibition of the myce-
lial growth of plant pathogen was tested by metabolites
secreted by P. sclerotigenum in liquid medium. One hun-
dred milliliters (ml) of potato dextrose broth was dispensed
into 250 ml Erlenmeyer flasks and inoculated with 5 mm
diameter disc from edge of 7 days old culture of the P.
sclerotigenum and incubated for 15 days at 28 + 1°C. After
the optimum period, the cultures were filtered through sterile
Whatman No.1 and stored at 4°C till further use. The ster-
ilized filtrate were amended in PDA to make three concen-
trations (25%, 50% and 100%) in Petri plates. Mycelial discs
( 5 mm diameter) of the pathogen (F. oxysporum) were
placed at the centre of solidified agar plates and incubated
at optimum temperature for 7 days. Plates devoid of cul-
ture filtrates served as control. Radial growth of F.
oxysporum was measured and its inhibition percentage of
mycelia growth was calculated as shown above.

Result s - The Penicillium sclerotigenum isolated from the
healthy leaves of Aloe vera plants in Jabalpur area was
isolated and maintained in PDA media. This endophyte was
identified by Microbial Culture Collection, National Centre
for Cell Science (NCCS), Pune, India using molecular tech-
niques (data not shown).

When the antagonism of P. sclerotigenum was ana-
lyzed against pathogenic form of Fusarium oxysporum
MTCC 4162 using dual culture method, the P. sclerotigenum
showed complete emergence on to the plate, suppressing
the growth of F. oxysporum MTCC 4162 almost completely
(Fig 1). While, P. sclerotigenum covered almost all the
space available (radial growth = 40 mm), the 5 mm disc of
Fusarium oxysporum MTCC 4162 only grew up to 11 mm.
In this way, the P. sclerotigenum showed 72.5 % inhibition
of F. oxysporum MTCC 4162, pathogenic to Aloe vera. (See
in the last p age)

When the culture filtrate of Penicillium sclerotigenum
was fused in PDA plates and Fusarium oxysporum MTCC
4162 was inoculated on it, the Fusarium oxysporum MTCC
4162 grew slower as shown by the radial growth after 7 d.
While control (without P. sclerotigenum extract) showed the
mean radial growth as 78.6 + 4.3 mm after 7d, the 25%
concentration showed 61.1 + 2.5 mm, 50% concentration
showed radial growth as 43.9 + 5.6 mm and 100% extract
of P. sclerotigenum reduced the radial growth of F.

oxysporum as 25.9 £ 3.9 mm after 7 days of incubation.
Fig 2 shows the inhibition pattern of F. oxysporum by the
culture filtrate of Penicillium sclerotigenum.
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Fig 2: Radial growth of Fusarium oxysporum MTCC 4162
without (control) or with different concentrations of culture
filtrate of Penicillium sclerotigenum after an incubation time
of 7 days. Data are shown as mean + standard deviation
(n=3).

Discussion- The knowledge on plant-associated fungi and
their antagonistic potential is essential not only for under-
standing their ecological role and the interaction with plants,
but also for future biotechnological application, e.g., bio-
logical control of plant pathogens or the isolation of bioactive
compounds. Bioloigcal control of pathogenic fungi are be-
ing prioritized these days over the use of fungicides, as the
former is more economical, environment friendly and ef-
fective method (Bloemberg and Lugtenberg, 2001).

The species Fusarium oxysporum is well represented
among the communities of soilborne fungi, in every type of
soil all over the world (Burgess, 1981). Some strains of F.
oxysporum are pathogenic to different plant species, in-
cluding the Aloe vera, in which this fungi can cause root
and leaf rottening, leaving the economically valuable plant
of less use. The biological control of Fusarium oxysporum
has been shown by different ways, i.e. by non-pathogenic
strain of Fusarium oxysporum (Fravel et al., 2003) and by
fluorescent Pseudomonas bacteria (Haas and Défago,
2005). Non-clavicipitalean endophytes (including Penicil-
lium) represent a broad range of species and probably oc-
cur in all plant species of the temperate zones including
grasses (Sieber et al. 1988).

Our study presents a novel approach for the biocontrol
of Fusarium oxysporum by using the endophytic fungi re-
siding in the leaves of Aloe vera plant itself. Penicillium
sclerotigenum is a member of the family Trichocomaceae,
and known for production of benzodiazepine and griseof-
ulvin antibiotics (Joshi et al., 1999).

The fungal endophytes have not been screened for
antagonistic activities, especially against other pathogenic
fungi, and we believe it to be the first report of its kind.
Since, Penicillium sclerotigenum is not known to cause
pathogenicity in many plants except the Japanese Yam,
we may speculate that the use of Penicillium sclerotigenum
as a biocontrol agent in the fields of Aloe vera is effective
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and safe against the pathogenic Fusarium oxysporum.
However, the effectiveness of real time field trials will pro-
vide the proper insight before the method can be used for
Aloe vera and other plants.
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Stochastic Analysis Of Two-Unit Cold Standby
Repairable System Models

Dr. Ubed Afzal *

Introduction - Two-unit cold standby system models have
been analysed by several authors including Goel et.al.
(1983-86). Gupta and Sammerwar (2000) have analysed a
delicate system with two protective devices and a transfer
switch. They have used a transfer switch to switch online
the standby protection device. Gupta and Pandya (1998)
have analysed a system model in which they used a transfer
switch, which takes some time to switch the standby unit
online. When the transfer switch fails its repair gets priority
over the operation of the system.

The present paper extends their assumptions in the
direction that the transfer switch works, instantaneously and
if it fails, to start the operation of the system, it is not repaired
first and an early operation of the system gets priority over
its repair.

This paper analyse a two-identical-unit cold standby
system in which a transfer switch is available to switch
standby unit online. The transfer switch works
instantaneously if it is good. If it fails then the standby unit
is switched online by the repair facility. After starting the
operation of the system, the repair facility takes up the repair
of transfer switch first. Assuming the repair time of the
system is less as compared to repair time of a unit, the
repair of transfer switch gets priority over the repair of the
unit and it continues even when second unit also fails.
Repair discipline is first come first served. Assuming
exponential failure time distribution and all other distributions
time dependent, various reliability measures of interest to
system designers and operations managers are obtained.
System Description And Assumptions
(i) The system consists of two-identical units. Initially one

unit is operative and the other is kept as cold standby.
(i) Upon failure of the operative unit, the standby unit is

connected online through a transfer switch.

(iif) The transfer switch may switch on the standby unit
successfully with fixed probability p(=1-q). After
switching online the standby unit starts operation
instantaneously.

There is a single repair facility which is available
instantaneously at the time of need. The repair facility
transfers the standby unit online (when the transfer
switch fails to switch the standby unit online) and it
repairs the failed unit and the transfer switch one by

(iv)

one.

After switching on the standby unit, the transfer switch

goes under repair instantaneously and the failed unit

waits for repair i.e. priority for repair is given to transfer
switch.

Failure of the transfer switch is detected at the time of

need.

(vii) Failure time distribution of the units is exponential, while
both the repair time distributions and the distribution
of manual transfer time is time dependent i.e. arbitrary
function of time t.

Notations And States Of The System -We define the

following symbols for generating the various possible states

of the system.

(v)

(Vi)

o : Normal unit operating satisfactorily.

S Normal unit kept as standby.

T Transfer switch which is assumed to be good.

T, Transfer switch failed.

T, Failed transfer switch under repair started
afresh.

T, Repair of the failed transfer switch continued
from earlier state.

F. Failed unit waiting for repair.

F. Failed unit under repair started afresh.

F. Failed unit under repair continued from earlier

state.

Keeping the above symbols and in view of the
assumptions written in section, we have the following states
of the system:

Up States -
5,=(08T) §=(F.0T). §= (F,.0T,)
Down States:
5,= (F,.5.T). 5,= (F,.F,.T:). 5.= (F..F,.T).
5.=(F.F,.T)

It is observed that the epochs of transitions into the
state S, from S, and into S, from S, are non-regeneration
time points. Therefore, states S, and S, are non-
regenerative states. The transition diagram of the system
model alongwith failure rates is shown in Fig 2.1.
Transition Diagram (See in the lastp age)

O Up State

[ ] Down State
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>< non-regenerative point

The other notations used in this paper are defined as
follows-

E : Set of regenerative states.
— = {555.5,.5:.54
E :  Set of non-regenerative states.
= {5,354
a - Constant failure rate of an operating unit
fl.). F() pdf and cdf of repair time of a failed unit.
gl. ).G(.) pdf and cdf of repair time of a transfer switch
h{.).H(.) pdf and cdf of manual switching time of an
offline unit online.
pg The probability that the transfer switch
works/fails at the time of need.
n, © mean repair time of a failed unit
A —
=| Foya
n, : mean repair time of a failed transfer switch
o
= jﬂ G(t)dt
n, . mean time to transfer manually standby unit
online
D —
=| H@adt
Transition Probabilities And Expected Sojourn Times-
Let T,(=0). T,.T..... denote the epochs at which the system

enters into any state 5. € E and let ) be the state visited

at time instant T+ i.e. just after the transition at T_. Then
P dis a Markov renewal process with state SpElCE E

If
Q=P [ Xy =8, Toy =T, < t1X=5,]

then the transition prDbEblht‘_-,-f matrx (tpm) is given by

P={p,}={Q;(=¢);=Q()

(a) By simple probabilistic arguments, the non-zero

elements of Q={Q,(t)} may be obtained as follows :

For the system to reach the state 5, from S, on or
before time t. we suppose that the system transits from 5,
to 5. during (u,u+du), uft while it does not transit to any
other state like S, upto time u. The probability ofthis event
is

p.ae Frdue T

Since u varies from 0 to t, therefore

Qu(t) = J:P-ﬂe_m

=p.afl-e "]/ a=p[1-e™¥]
Similarly,

Qu(t) = [ pae™
=p[1-]

Qu() = [ e dF ()

Qui(t) = [ dH ()
=H(t)

Q0= [ e™dG(u)

Qu® = [, dF (1)
=F()

To write the expression for Qf?(t} suppose that the

(1-6)

system passes from state 5, to 5, during (u, u+du), ud< t;

the probability of this event is gre” ™ du F(u} equal to

the product of the product of probabilities that an operating
unit fails totally during {u, u+du) and the probability that the
repair of the failed unit is not completed upto the time u.
Further, suppose that the system passes from 3, to 5,

during the interval (1‘_.1-’+£ﬁ-‘j. in {u,t). The probability of

this later contingency is dF (1:-] .-’E(v} the conditional
probability that the repair of the failed unit is completed

during (‘I.-‘,‘l? + dl«) given that it was not completed during
(o,u). Thus

5) i dr(v)
o(t) = Ime duf(u}j =
Changing the order of integration
D) =af [ e™dudr(v)
— o[ 12 ar )
R4
= [[—e™)dF ()
=(1-e™)F()-a| e“F)dv
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Similarly, we can verify that
43 t -
0= [ - ™)dG(w)

=(1-e™)G() -af e “Gwadu (3)

The unconditional probability that the system will transit from
state Si to any statel E on or before time t is

¢ = Y 1@+ 0P
i B

Qolt) = Qo (8) + Qpp(8) =1 —&™**

Q.(8) — @ (® + 0P (® - [y dFG) — F(£)
Q,(t) = Q2 (8) = H(t)

Q:(t = Qa4+ QL2 =6 ()

@slt) = Qg (£} = F(2)

Thus,

(9-13)

(b) Taking limit as t — o0 the steady state non-zero
transition probabilities (p,} are obtained by

and
Bij = P_Ei '?i_i"it:]

From equations (1-8), we have

pon=p f Poz=—q
Fin = F{ﬂ] E pz:=1
Par = G(a) . pa=l
B =1_F B=1-¢ 14-21
Py (&) . Pas (o)  (14-21)
We observe the following relationships:
P t oz =1
(5
Puw tpy =1
41
Pa tpg =1
Per =Pz =1 (22-23)

Expected or mean sojourn time in state S is defined