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ABSTRACT
Syndactyly [from Grek roots ‘Syn’-together+ ‘Dactylus’- [finger ]=fingers
together is a condition where tow or more than two digits are fused together.
It occurs normally in some mammals, such as siamang but is unusual
condition In humans.Syndactyly can be simple, complex or
complicated.Syndactyly can be possible out come of a large number of rare
inherited and developmental disorders.It can be present over 100 different
disorders where they are minor features compared to other characteristics of
these disorders. Pedigree Analysis of some hereditary diseases in the
successive five generations of a family of Punjab [INDIA] with special
reference to Syndactyly was carried out. Some other inheritable characters
observed were Griegcephalopolysyndactyly, presence of Flat Feet, Early teeth
fall, Eary greying of hair, Presence of bow legs, Heart problems, Osteoprosis,
Baldness , Asthma, Gout,Ulcerative colitis,Eye defects,upper palate missing
and Stammering defect. They may be due to some changes in the same
chromosomes which causes Syndactyly or not.This may form basis for further
studies.

Keywords: Syndactyly,Griegcephalopolysyndactyly, Osteoporosis
and Ulcerative colitis.

1

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016
INTRODUCTION
death that normally occurs between digits, most
often this is due to genetic defects. There are
several forms of syndactyly, each of these
where the genetics is understood, is caused by
an autosomal dominant gene. Syndactyly is also
possible out come of a large number of rare
Inherited and developmental disorders. It can
be present over100 different disorders where
they are minor features compared to other
characteristics of these diseases.
An incidence of occurrence of syndactyly
in decreasing order of frequency is as follows: Between the middle and ring fingers
(57%)
 Little and ring fingers
(27%)
 Middle and index fingers
(14%)
 Thumb and index fingers
(3%)
Males are affected twice as often females,
(http.Syndactyly) complete simple syndactyly
of all digits with polysyndactyly involving both
hands and feet is rare.[Hosalkar et al,2000]

Syndactyly ( from Greek roots “syn”(together)+ “dactylos”- (finger) = fingers
togethers, is a condition where two or more than
two digits are fused together. It occurs normally
in some mammals, such as siamang but is an
unusual condition in humans.
Syndactyly can be simple or complex. In
simple syndactyly, adjacent fingers and toes are
joined by soft tissue. In complete syndactyly,
the skin is joined all the way to the tip of the
fingers. In incomplete syndactyly the skin is only
joined part of the distance to the finger tip.
In complex syndactyly, the bones or
cartilage of the adjacent digits are fused. The
kangaroo exhibits complex syndactyly.
Complicated syndactyly occurs as a part
of syndrome ( such as apert’s syndrome) and
typically involves more digits and with
complex syndactyly there may be abnormalities
of nerves, vessels and tendons. Syndactyly
results from the failure of the programmed cell
SUBJECTS AND METHOD
No single individual served as the proband
in this kindred since various affected members
were brought to our attention during the course
of other genetic studies being conducted in the
towns of Punjab. The pedigree (fig.1 ) was
structured through interviews with nerely 75%
of the living members in the last four
generations. In the information on the first two
generations was supplied by the one of the

living member of the family who is considered
reliable.
Individuals were examined in their houses
for the digital and other defects. Photographs
of the most affected members with syndactyly
were taken with a camera. X-rays were also
done of few available members. Information
regarding other defects was collected by asking
oral questions from them.

RESULTS
The pedigree chart of the family with

SLIDES A,B,C,D and E showing
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A. Slide showing inheritance of Syndactyly, Asthama, Griegcephalo polysyndactyly anddistal
phalanyxinturned.

B. Slide showing inheritance of heart problems, ulcerative colitis, colour Blindness, upper
palatemissingstammering andgout.
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C. Slide showing inheritance of osteoporosis, Early Teeth Fall, Eye Defects and Baldness.

D. Slide showing inheritance of Flat Feet and GreyHairs.
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E. Slide showing inheritance of BowLegs.
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and 4th fingers of right hand.(PHOTO FILES
008.jpg and 009.jpg, X-RAY 4X6d.jpg) Small
toe was present under 4th toe.
11 number male of Gen IV showed
complete simple syndactyly in between 3 and
4 th fingers of left hand.(PHOTO FILES
015.jpg,016.jpg and 017.jpg)
13 number male of Gen IV showed
complete simple syndactyly in between fingers
of right hand syndactyly was also observed in
4th and 5th toes of right foot. To separate the
fingers his hand was successfully operated.
19 number male of Gen IV showed
complete Simple syndactyly in between 3 and
4 th fingers of Right hand(PHOTO FILE
004.jpg) and Complete Complex Syndactly in
between 3rd and 4th fingers of left hand(POTO
FILES 001.jpg,002.jpg and 003.jpg). Right foot
also showed syndactyly between 4th and 5th toes.
21 number female of Gen IV showed
complete complex syndactyly in between
fingers of both hands. She was operated to
separate the fingers but operation was not
successful.
21 number male of Gen V showed
complete simple syndactyly in between 3 and
4 th fingers of left hand(PHOTO FILES
018.jpg,019.jpg and 020.jpg).
34 number female of Gen V showed
complete complete syndactyly between 3rd 4th
fingers of right hand.
Some other inheritable characters appeared
in the female of gen. II are also heritable and
observed in the subsequent generations. They
may be due to some changes in the same
chromosomes which is causing syndactyly or
not. This needs further investigations.
Observations are given below –
(1) Flat Feet –Character appeared in the
members of

inheritance of different characters
In the male member of Gen 1 terminal
phalangeal bones of all fingers of both hands
were inturned (bent fingers). This character
appeared only in one member of Gen. 1 and all
others were normal.(SLIDE A)
In generation II female no. 3 of the family
inherited this character of bent fingers from her
father. Some other defective characters e.g. flat
feet, early teeth fall, early graying of hair, leg
turned in ward, osteoporosis etc. appeared in
her. She died due to heart attack. The
inheritance pattern of these characters was
observed in successive three generations.
Syndactyly appeared in Gen.III and inherited
in Gen IV & V.(SLIDE A,B,C,D and E)
Syndactyly was observed in the members
of Gen. III-1,2,5,7 no. of males(SLIDE A)
Gen. IV- 7,11,13,19,21(SLIDE A)
Gen. V- 21,22,34,36(SLIDE A)
The 1,2 individuals of generation III and
22 male of Gen. V died immediately after their
birth
due
to
greigcephalopoly
syndactyly.(SLIDE A)
5 no male of Gen III showed complete
simple syndactyly in between 3 and 4th fingers
of left hand.
7 no male of Gen III showed complete
Complex syndactyly in between 3 and 4 th
fingers of left hand(PHOTO FILE 011.jpg) but
complete complex syndactyly in 3 rd and 4th
fingers of right hand (PHOTO FILES
010.jpg,012.jpg,013.jpg AND 014.jpg) .
Syndactyly of 4th and 5th toes of right foot was
also observed. Small toe always remained
under 4th toe (photo)
7 number male of Gen IV showed complete
simple syndactyly in between fingers of left
hand (PHOTO FILES 007.jpg and009.jpg) but
complete complex syndactyly in between 3rd
7
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Gen II-3 (SLIDE D)
Gen III- 4,5,6,7,8,9&10 (SLIDE D)
Gen IV- 5,7,10,11,12,14,18,19,& 20
(SLIDE D)
Gen-V- 33 (SLIDE D)
(2) Early teeth fall character was
observed in
Gen II-3 (SLIDE C)
Gen III- 3,4,5,6,8,9 & 10 (SLIDE C)
(3) Early Graying of hair was observed
in the members of
Gen II- 3(SLIDE D)
Gen III- 3,4,5,6,7,8,9 and 10 (SLIDE D)
Gen IV- 1,2,4,5,6,7,12,13,15,18 ,19
and 20 (SLIDE D)
Gen V-31,33 (SLIDE D)
(4) Legs turned in wards(Bow Legs)
appeared in the members of
Gen II-3 (SLIDE E)
Gen III-3.4.5.6.7.8.9 &10 (SLIDE E0
Gen IV-1,2,3,4,5,6,7,9,10,11,12,13, 14,
16,18,19 &20. (SLIDE E)
Gen V-11,12,32,33,34.(SLIDE E)
(5) Heart problem was observed in the
members of
Gen II- 3 no female died to heart attack.
(SLIDE B)

Gen III-4,5,6 No males died due to
heart attack .8,9, no male and 10th no
female are suffering from heart problem.
(SLIDE B)
(6) Osteoporosis appeared in the members of
Gen II- 3 number female (SLIDE C)
Gen III 3,4,5,6,8,9,& 10 (SLIDE C)
(7) Baldness character appeared in
member of
Gen IV-11.(SLIDE C)
(8) Asthma was observed in
Gen II 3 number female.(SLIDE A)
GenIII-4,6,10 (SLIDE A)
Gen IV-5,9(SLIDE A)
(9) Ulcerative colitis appeared in
Gen IV-4, 14. (SLIDE B)
(10) Gout was observed in
GenIV-10 (SLIDE B)
(11) Eye- defects were observed in
Gen IV- 2, 3,7,14,15,16,17 (SLIDE C)
Gen V- 15,17,33,34(SLIDE C)
(12) Upper plate missing in one member of
Gen- V-17 (SLIDE B)
(13) Stammering defect in one member of
Gen IV-18 (SLIDE B)

DISCUSSION
Type C - Webbing occurs between three
or more digits in one or more extremities.
In some pedigrees, however multiple
digital anomalies were present and these were
considered combinations of the above types
such as A1 with A2 or A2 with B1.
After reviewing the literature and studying
additional families five types of syndactylywas
concluded.[Temtamy,1966]
Type 1- Syndactyly of the third and fourth
fingers and the second and third toes.

On the basis of study of 63 pedigree Bell
proposed a classification of syndactyly based
primarily on the localization of the webbing.
[Bell,1953]
Type A1- Webbing occurs between the
second and third toes with no involvement of
the hands.
Type A2 - Webbing between the third and
fourth fingers
Type B1 - Webbing between the fourth &
fifth toes.
8
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Type II - Syndactyly between third &
fourth fingers and fourth and fifth toes.
Type III - Syndactyly involves the fourth
and fifth fingers only.
Type IV - Complete syndactyly of all
fingers.
Type V- Syndactyly is associated with
metacarpal and metatarsal synostosis.
Each of these types is inherited as an
autosomal dominant malfor mation with
variable expressivity and incomplete
penetrance .[Cross et al,1967]
Syndactyly with metacarpal 4-5 fusion
with X linked recessive inheritance was also
reported.[Orel,1928;Holmes et al,1972]
Inheritable syndactylism is associated with
genetic defects involving particular candidate
regions on the second chromosome.
[Kozin,2001]
Five type of syndactyly have been
identified in humans.[Flatt,2005] The
corresponding loci associated with these types
and their common phenotypical expression are
as followType 1 - 2q34-2q36, Webbing occurs
between middle and ring fingers and/or second
and third toes.[Bosse et al2000]
Type II – 2q31, Involves long and ring
fingers but has a sixth finger merged in
between.[Sarfarazi et al,1995]
Type III – 6q21-23, Small finger is merged
into the ring finger.[Sarfarazi et al1995]
Type IV – 7q36, involves all fingers and
toes.[Sato et al,2007]
Type V – 2q31-q32, similar to type I but
the metacarpals and metatarsals may also be
fused.[Sato et al,2007]
Synpolydactyly and HOXD13 polyalanine
repeat were reported and it was found that
addition of 2 alanine residues is without clinical

consequences.[Malik et al,2007] Type II
syndactyly is characterized by webbing
between 3/4 fingers and 4/5 toes with partial
or complete digit duplication with in the
dactylus web Three loci have been identified
at chromosomes 2q31,22q 13.31 and 14q 11.2
q12 and have been designated as SPD1, SPD2,
SPD3 respectively.[Apert,1956 and]Akarsu et
al,1956] Unique expansion mutations in a
polyalanine repeat(PolAR) of HOXD 13 have
been implicated in SPDI families.
Syndactyly between the third and fourth
fingers and between the fourth and fifth toes,
with partial or complete digit duplication in the
synpolydactyly webIn most cases this
condition is caused by mutatious in the HOXD
13 gene which is located on chromosome
2q31.[Akarsu et al,1996;Muragaki et al,1996
and Goodman et al,1997] Classical SPD has
been shown to be due to different sized
expansions of an imperfect trinucleotide repeat
sequence encoding a 15 residue-N terminal
polyalanine tract in HOXD-13. An atypical
form of SPD, associated with a novel foot
phenotype is related with two differing intra
genic deletions in HOXD 13.[Goodman
etal,1998] A distinct form of SPD which is not
accompanied by an expansion of the HOXD
13 polyalanine tract was also reported and it
seems to co-segregate in the family with an
apparently balanced translocation t (12:22)
(p11.2, q13.3). A Chinese pedigree with
congenital synpolydactyly showing partial or
complete webbing between 3&4 fingers was
analysed and syndactyly type I,II and III were
mapped to 2q34-36, 2q31-q32 and 6q21-23.2
respectively. This condition is inherited as an
autosomal dominant trait with reduced
penetrance.[Deebeer et al,1996;1998 and2000]
Syndactyly type II is named synpolydactyly
9

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016
(SPD). Expansion of polyalanine tract in
HOXD 13 gene is known to cause
synpolydactyly. HOXD 13 gene locates in the
HOXD complex. Nine homologous genes
(HOXD1-D3-D4-D8-D9-D10-D11-D12-D13)
of HOXD complex locate on chromosome 2 in
order of HOXD 1 to HOXD 13, among which
HOXD13 is closest to the centromere.
Deletions and duplications in HOXD complex
or its upstream regulator factors have been
identified to cause hand heteroplasia and
consequently lead to the abnormalities of finger
number or abnormalities of configuration.
Synpolydactyly (SPD) locus in the Chinese han
population is in the region of chromosome
2q31-q32 but a different casual gene can be
involved.[Qin et al,2003] A pedigree of Belgian
family, a father and his two daughters all have
a complex type of SPD associated with
metacarpal and metatarsal synostoses. These
individuals also have an abnormal karyotype
t(12.22),(p11.2,q13.3). In these members of
Belgian family which cosegregate with
t(12.22),(p11.2, q13.3) chromosomal
translocation.[Desmet,1996] 12 break point of
this translocation maps to 12p11.2 between
markersD12S1034 and D12S1596 were
prepared for the chromosome which showed

that mutation in the HOXD 13 gene is not
responsible for the phenotype and presented a
physical map of the region around the 12p11.2
break point. A search for expressed sequences
with the contig have so far revealed one CpG
island, Seven anonymous ESTs and three
previously characterized genes, DAD,R KRAG
and HTZ, all of which were found not to be
directly disrupted by the translocation. The
gene represented by EST R72964 was found
to be disrupted by translocation20.
Greigcephalopolysyndactyly syndrome
[Biesecker,2008] is caused by the loss of
function mutation in the GL 13 transcription
factor genes and is inherited in an autosomal
dominant pattern. The disorder is allelic to the
Pallister Hall Syndrome and one form of
Acrocollasal Syndrome.[Williams et al,1997]
More than 75% of patients with clinically
recognizable GCPS who have been evaluated
in NIH study have been found to have
mutations in GL13.[Johnston et al,2003]
Mutations shown to cause GCPs include
nonsense, missense and spilicing mutations and
translocations,
deletions
and
insertions.[BIESECKER,2008; and Johnston et
al,2003]
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ABSTRACT
Eastern Ghats contribute considerably to both species richness and endemicity
of the India. However, the forests of Eastern Ghats are comparatively understudied, under-explored and have received less consideration for conservation
compared to the fairly better-known Western Ghats, the hot spot of
biodiversity. Eventually, Eastern Ghats is left with inadequate data for several
groups of organisms. The data insufficiency is prominent, particularly in the
case of cryptogams, especially Bryophytes. In this chapter an attempt has
been made to fill this lacuna to some extent by providing an updated checklist
of bryophytes of southern most part of Eastern Ghats, comes under Tamil
Nadu, based on several published old and recent sporadic reports along with
available literature on web sources.
Keywords: Bryophyta, Distribution, Diversity, Eastern Ghats, Tamil
Nadu

INTRODUCTION
The Eastern Ghats are sporadic mountain
ranges along the east coast of Peninsular India,
running parallel to the Bay of Bengal about
1750 km from Odisha through Andhra Pradesh
to Tamil Nadu and also transitory in a few parts
of Karnataka state. Some perennial rivers
originated from the Western Ghats and cut
through the Eastern Ghats ranges, particularly

Mahanadi, Godavari, Krishna and Kaveri, to
end their flow into the Bay of Bengal. The rocks
of Eastern Ghats are supposed Gondwana
origin and made up of granite gneiss,
charnokites, metamorphic gneiss khondalites,
and quartzite. Numerous hill ranges and
hillocks of Eastern Ghats locally divided into
three parts viz. northern Eastern Ghats (mostly
13
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peak is Shevaroy Hills that reaches up to a
height of 1700 m. Eastern Ghats hold a rich
range of tropical forests, including pockets of
soggy deciduous, evergreen and semievergreen forests (Champion and Seth, 1968).
One of the biggest characteristics of Eastern
Ghats lies in its being extremely fertile. In fact,
the Ghat is said to be the watershed of many
rivers as the Ghat gets higher average waterfall.
Due to higher rainfall, the fertile land results
in better crops. Often referred as “Estuaries of
India”, Eastern Ghats gift its inhabitant the
popular profession of fisheries as its coastal
area is full of fishing opportunity. Like Western
Ghats, thus, Eastern Ghats also carry a heap of
ecological importance. All these distinctiveness
of Eastern Ghats guarantees an exciting biophysical environments and wealthy
biodiversity.
Appr oximately 2600 angiosperms,
gymnosperms, pter idophytes and 160
cultivated plants are known from the Eastern

in Odisha and northern Andhra Pradesh),
middle Eastern Ghats (Andhra Pradesh) and
southern Eastern Ghats (Tamil Nadu). The
vegetation of Eastern Ghats typically
encompassed with deciduous and scrub forests
scattered with grassy open canopies. In this
article bryodiversity of Eastern Ghats has been
provided.
Characteristics of Eastern Ghats:
Eastern Ghats are older than Western Ghats.
The elevation of Eastern Ghats is lower than
the Western Ghats. They are located between
11o 30' and 22o N latitude and 76o 50' and 86o
30 E longitude in a North-East to South-West
strike. It covers a total area of around 75,000
sq. km. Sirumalai and Karanthamalai hills of
Tamil Nadu lies in the southern most part of
the Eastern Ghats. North of Kaveri River is
higher Kollimalai, Pachaimalai, Shevaroy,
Kalrayan Hills, Palamalai and mettur hills in
north Tamil Nadu. The average elevation of the
mountain range is about 600 m and the utmost

Figure 1: Map of Peninsular India showing expand of Eastern Ghats (graceindia.info)
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components of the biomass and photosynthetic
production in forest ecosystems (Frego, 2007).
Bryophytes are also widely used as metalaccumulator and bio-indicators of environment
for their unique morphology and anatomical
responses as some species are extremely
sensitive to pollutants like lichens and reveal
visible symptoms even in the presence of very
minute quantities of pollutants (Alam and
Srivastava, 2009; Sahu et al., 2007). They have
several biological features, making them
particularly suited to serve as study organism
in macro-evolutionary, population genetics and
ecological research. Bryophytes are used in
medicines, household purposes, horticulture,
agriculture, fuel in industries and as ecological
indicators throughout the world (Glime 2006;
Nath and Asthana 2005). Bryophytes are the
second largest group of plants, with about
25,000 species worldwide (Buck and Goffinet
2000). The plants are distributed in Eastern and
Western Himalayas, Southern India (Western
and Eastern Ghats) and Central India (Nath and
Asthana 2005).
Although in India the work of bryophyte’s
diversity is on a call and most of the well known
regions have been explored such as Eastern
Himalayas, Western Himalayas, Nilgiri and
Palni hills (South India), and Central India
(Singh, V. B. 1966; Singh, D. K. 1997;
Srivastava, 1998; Parihar et al., 1994; Alam,
2011; Gangulee, 1969-1980). Now it is critical
to explore those areas of the country where
exploration regarding bryodiversity is less
known such as Eastern Ghats. Work is going
on this direction, and several regions of Tamil
Nadu come under Eastern Ghats have been
explored recently (Alam and Srivastava 2011;
Alam et al. 2011).

Ghats (Nayaka, 2013), which also includes over
530 tree species, 1800 medicinal and 450
endemic plants (Jonathan, 2006). The
biodiversity wealth in the region can be
illustrated with an example from six hill
complexes of the southern Eastern Ghats in
which 143 lianas and 272 tree species are
reported (Muthumperumal, 2010). The forests
of Eastern Ghats are relatively under-studied
and have received less attention for
conservation compared to the relatively betterknown Western Ghats (Srinivasalu, 2008).
Ultimately Eastern Ghats is left with
insufficient data for sever al groups of
organisms. The data deficiency is prominent
in the case of cryptogams, especially
bryophytes and lichens (Singh and Sinha,
1997).
In case of lichen, progress is notable and
recently 26 species of lichens recorded as new
for Andhra Pradesh, and 40 species were newly
added to the lichen flora of Shevaroy Hills
(Nayaka 2013). While, as far as bryophytes are
concerned, only sporadic attempts have been
made in past (Dash et al., 2007; Dash et al.
2009; Alam et al., 2012) but mainly from
Odisha part of Eastern Ghats. However,
regarding bryophytes considerable and
consolidated assessment of bryophytes of all
the regions of Eastern Ghats is still desirable.
Bryophytes are one of the important
contributors to the global plant diversity by
virtue of being pioneers of terrestrial
ecosystem. They represent a somewhat
heterogeneous assemblage of plants, including
liverworts, hornworts, and mosses that impart
lush greenery, a verdant cover, spongy bed or
carpet in every possible habitat. Irrespective
to their small size, they encompass major
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2. MATERIALS AND METHOD
On the basis of few past and recent studies, as
an initiative effort, the following checklist of
bryophytes of Eastern Ghats has been provided.
The checklist is based on almost all available
documentation (Gangulee, 1969-1980; Parihar
et al., 1994; Lal, 2005; Alam and Srivastava,
2007; Alam, 2011; Alam and Srivastava, 2012;
Verma et al., 2013).
CHECKLIST OF BRYOPHYTES
BRYOPHYTA (MOSSES)
A. ORDER HYPNALES (M. Fleisch.) W. R.
Buck & Vitt.
I. Meteoriaceae Kindb.
a. Diaphanodon Renauld & Cardot.
1. Diaphanodon procumbens (Müll. Hal.) Ren.
& Cord.
b. Meteorium (Brid.) Dozy & Molk.
2. Meteorium brevirameum (Müll. Hal.) Broth.
c. Aerobryidium M. Fleisch
3. Aerobryidium punctlatum (Müll. Hal.) Dixon
4. Aerobryidium filamentosum (Hook.) M.
Fleisch.
II. Entodontaceae Kindb.
d. Entodon Müll. Hal.
5. Entodon plicatus Müll. Hal.
e. Erythrodontium Hampe
6. Erythrodontium julaceum (Schwaegr.) Par.
III. Pterobryaceae Kindb.
f. Floribundaria M. Fleisch.
7. Floribundaria floribunda (Doz. et Molk) M.
Fleisch.
g. Meteoriopsis Broth.
8. Meteoriopsis squarrosa (Hook.) M. Fleisch.
h. Symphysodon Dozy & Molk.
9. Symphysodon perrottetii Mont.
IV. Miyabeaceae Enroth et al.
i. Homaliadelphus Dixon & P. de la Varde
10. Homaliadelphus targionianus (Mitt.) Dix.
&Verd.

V. Neckeraceae Schimp.
j. Neckera Hedw.
11. Neckera goughiana Mitt.
12. Neckeropsis exserta (Scwaegr.)
Broth.Neckeraceae
VI. Sematophyllaceae Broth.
k. Sematophyllum Mitt.
13. Sematophyllum caespitosum (Hedw.)
Broth.
14. Sematophyllum subhumile (Müll. Hal.) M.
Fleisch.
VII. Hylocomiaceae M. Fleisch.
l. Thamnium Müll. Hal.
15. Thamnium schmidii (Müll. Hal.) Jaeg.
VIII. Thuidiaceae Schimp
m. Thuidium Bruch & Schimp.
16. Thuidium cymbifolium Doz. et Molk.
17. Thuidium glaucinum (Mitt.) Bosh. et Lac.
IX. Hypnaceae Schimp.
n. Isopterygium Mitt.
18. Isopterygium albescens (Hook.) Jaeg.
19. Isopterygium serrulatum M. Fleisch.
X. Stereophyllaceae W. R. Buck & Ireland
o. Entodontopsis Broth.
20. Entodontopsis wightii (Mitt.) W.R. Buck
& Ireland.
B. ORDER BRYALES Limpr.
XI. Bartramiaceae Schwägr.
p. Bartramia Hedw.
21. Bartramia dicranacea Müll. Hal.
22. Bartramia leptodonta Wils.
q. Breutelia (Bruch & Schimp.) Schimp
23. Breutelia dicranacea (Müll. Hal.) Mitt.
r. Philonotis Brid.
24.Philonotis pseudofontana (Müll. Hal.) Jaeg.
XII. Bryaceae Schwägr.
s. Anomobryum Schimp.
25. Anomobryum schmidii (Müll. Hal.) Jaeg.
t. Brachymenium Schwägr.
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41.Fissidens ceylonicus Dozy et al.
42. Fissidens wilsoni Mont.
43. Fissidens anomalus Mont.
XX. Dicranaceae Schimp.
ai. Campylopodium (Müll. Hal.) Besch.
44.Campylopodium nodiflorum Müll. Hal.
aj.Campylopus Brid.
45. Campylopus introflexus (Hedw.) Brid.
XXI. Leucobryaceae Schimp.
ak. Leucobryum Hampe
46. Leucobryum nilgherense Müll. Hal.
G. ORDER POLYTRICHALES M. Fleisch.
XXII. Polytrichaceae Schwägr.
al. Pogonatum P. Beauv.
47. Pogonatum aloides (Hedwig.) Palisot
Beauv.
H. ORDER POTTIALES M. Fleisch.
XXIII. Pottiaceae Schimp.
am. Bryoerythrophyllum P.C. Chen
48. Bryoerythrophyllum recurvistrum (Hedw.)
Chen
an. Hyophila Brid.
49. Hyophila involuta (Hook.) Jaeg.
50. Hyophila kurziana Gangulee
ao. Trichostomum Bruch.
51. Trichostomum orthodontum (Mitt.) Broth.
I. ORDER FUNARIALES M. Fleisch.
XXIV. Funariaceae Schwägr.
ap. Funaria Hedw.
52. Funaria hygrometrica Hedw.
aq. Entosthodon Schwägr.
53. Entosthodon perrottatii Müll. Hal.
ar. Physcomitrium (Brid.) Brid.,
54. Physcomitrium curgens Broth.

26. Brachymenium bryoides Hook. ex
Schwaegr.
27. Brachymenium buchananii var. cuspidatum
u. Bryum Hedw.
28. Bryum alpinum With.
XIII. Mniaceae Schwägr.
v. Mielichhoferia Nees & Hornsch.
29. Mielichhoferia schmidii Müll. Hal.
x. Mnium Hedw.
30. Mnium shynehophorum Hook.
y. Pohlia Hedw.
31. Pohlia flexuoasa W.J. Hook.
C. ORDER HOOKERIALES M. Fleisch.
XIV. Hypopterygiaceae Mitt.
z. Hypopterygium Brid.
32. Hypopterygium tenellum Müll. Hal.
D. ORDER ORTHOTRICHALES Dixon
XV. Orthotrichaceae Arn.
aa. Ulota D. Mohr
33. Ulota schmidii (Müll. Hal.) Mitt.
ab. Zygodon Hook. & Taylor
34. Zygodon cylindrocarpus Müll. Hal.
ac.Macromitrium Brid.
35. Macromitrium nilgherrense Müll. Hal.
E. ORDER GRIMMIALES M. Fleisch.
XVI. Ptychomitriaceae Schimp.
ad. Ptychomitrium Fürnr.
36. Ptychomitrium tortula (Harrey) Jaeg.
XVII. Ptychomitriaceae Schimp.
ae. Ptychomitrium Fürnr.
37. Ptychomitrium tortula (Harrey) Jaeg.
F. ORDER DICRANALES H. Philib. ex M.
Fleisch.
XVIII. Ditrichaceae Limpr.
af. Ditrichum Hampe
38. Ditrichum heteromallum (Hedw.) Hamp.
ag. Pleuridium Rahb.
39. Pleuridium denticulatum (Müll. Hal.) Mitt.
XIX. Fissidentaceae Schimp.
ah. Fissidens Hedw.
40. Fissidens ceylonensis var. ceylonensis

PHYLUM MARCHANTIOPHYTA
(LIVERWORTS)
CLASS: JUNGERMANNIOPSIDA
A. ORDER: FOSSOMBRONIALES
Schljakov
I. Fossombroniaceae Hazsl.
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25. F. muscicola Steph.
26. F. neurota Talyor
27. F. tamarisci var. obscura (L.) Dumort.
VIII. Lejeuneaceae Cavers
j. Cololejeunea (Spruce) Schiffn.
28. C. cordiocarpa (Mont.) Steph.
k. Cheilolejeunea
C. imbricata (Nees) S. Hatt.
l. Lejeunea Lib.
29. L. aloba Sande Lac.
30. L. discreta Lindenb.
31. L. flava (Sw.) Nees
32. L. neelgherriana Gottsche
33. L. perrottetii Steph.
34. L. tenirrima Lindenb.
35. L. wightii Lindenb.
m. Leucolejeunea A. Evans
36. L. xanthocarpa (Lehm. & Lindenb.) A.
Evans
n. Lopholejeunea (Spruce) Schiffn.
37. L. sikkimensis Steph.
38. L. subfusca (Nees) Steph.
n. Microlejeunea Steph.
39. M. ulicina (Taylor) A. Evans
o. Schiffneriolejeunea Verd.
39. S. polycarpa (Nees) Gradst.
IX. Lophocoleaceae Vanden Berghen in
Robyns
p. Lophocolea (Dumort.) Dumort.
40. L. bidentata (L.) Dumort.
41. L. heterophylla (Lehm.) Nees
42. L. muricata (L.) Dumort.
q. Heteroscyphus Schiffn.
43. H. argutus (Reniw., Blume & Nees)
Schiffn.
44. H. orbiculatus Abha Srivast. et S.Cc.
Srivast.
45. H. palniensis Abha Srivast. et S. C. Srivast.
X. Scapaniaceae Mig.
r. Gottschelia Grolle
46. G. schizopleura (Spruce) Grolle

a. Fossombronia Raddi
1. F. cristula Aust.
2. F. foreaui Udar et S. C. Srivast.
3. F. himalayaensis Kashyap
4. F. wondraczekii (Corda) Dum.
II. Pallaviciniaceae Mig.
b. Pallavicinia Gray
5. P. crispatus (Mont.) Steph.
B. ORDER: METZGERIALES Chalaud
III. Metzgeriaceae H. Klinggr.
c. Metzgeria Raddi
6. M. consanguinea Schiffn.
7. M. himalayensis Udar et S. C. Srivast.
8. M. indica Udar et S. C. Srivast.
9. M. nilgiriensis Udar et S. C. Srivast.
IV. Aneuraceae H. Klinggr.
e. Aneura Dumort.
10. A. maxima (Schiffn.) Steph.
11. A. pinguis (L.) Dumort.
f. Riccardia Gray
12. R. levieri Schiffn.
13. R. multifida (L.) Gray
14. R. perssonii S. C. Srivast et Udar
15. R. tenuicostata Schiffn.
C. ORDER: PORELLALES Schljakov
V. Porellaceae Cavers
g. Porella L.
16. P. campylophylla (Lehm. & Lindenb.)
Trevis
17. P. perottetiana (Mont.) Trevis
VI. Radulaceae Müll. Frib.
h. Radula Dumort.
18. R. kurzii Steph.
19. R. meyeri Steph.
20. R. tabularis Steph.
VII. Frullaniaceae Lorch in G. Lindau
i. Frullania Raddi
21. F. acutiloba Mitt.
22. F. arecae (Spreng.) Gottsche
23. F. campanulata Taylor
24. F. ericoides (Nees) Mont.
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a2. Mannia Opiz
63. M. foreaui Udar & V. Chnadra
a3. Plagiochasma Lehm. & Lindenb.
64. P. cordatum Lehm. & Lindenb.
65. P. rupestre (J.R. Frost. & G. Frost.) Steph.
a4. Reboulia Raddi
66. R. hemisphaerica (L.) Raddi
XVIV. Lunulariaceae H. Klinggr.
a5. Lunularia Adans.
67. L. cruciata (L.) Dumort.
XVV. Marchantiaceae Lindl.
a6. Marchantia L.
68. M. paleacea Bertol.
69. M. palmata Nees
XVVI. Dumortieraceae D. G. Long
a7. Dumortiera Nees
70. D. hirsuta (SW.) Nees
XVVII. Targioniaceae Dumort.
a8. Targionia L.
71. T. hypophylla L.
XVVIII. Ricciaceae Rchb.
a9. Riccia L.
72. R. fluitans L.
73. R. grollei Udar

XI. Plagiochilaceae Müll. Frib. & Herzog in
Müller
s. Plagiochila (Dumort.) Dumort.
47. P. elegans Mitt.
48. P. indica Mitt. & Steph.
49. P. nepalensis Lindenb.
50. P. peradenyensis Schiffn.
XII. Cephaloziaceae Mig.
t. Cephalozia (Dumort.) Dumort.
51. C. hamatiloba Steph.
XIII. Cephaloziellaceae Douin
u. Cephaloziella (Spruce) Schiffn.
52. C. kiaerii (Austin) Arnell
XIV. Calypogeiaceae Arnell
v. Calypogeia Raddi
53. C. azurea Stotler & Crotz.
XV. Family Jungermanniaceae Rchb.,
w. Jungermannia L.
54. J. lanceolata L. emend Schrad.
55. J. truncata Nees
56. J. pyriflora Steph.
XVI. Geocalycaceae H. Klinggr.
x. Notoscyphus Mitt.
57. N. darjeelingensis Udar and A. Kumar
58. N. pandei Udar and A. Kumar
59. N. paraoicous Schiffn.
XVII. Lepidoziaceae Limpr. in Cohn
y. Bazzania Gray
60. B. tridens (Reinw., Blume et Nees) Trevis.
D. ORDER MARCHANTIALES Limpr. in
Cohn
XVII. Cleveaceae Cavers
z. Athalamia Falconer
61. A. pusilla (Steph.) Kashyap
XVIII. Aytoniaceae Cavers
a1. Asterella P. Beauv
62. A. khasyana (Griff.) Pande et al.

HORNWORT
PHYLUM
(DIVISION)
ANTHOCEROTOPHYTA
CLASS ANTHOCEROTOPSIDA Jancz. ex
Stotl. & Crand.-Stotl.
E. ORDER ANTHOCEROTALES
Limpricht in Cohn.
XVIX. Anthocerotaceae Dumort.,
a10. Anthoceros L.
74. A. angustus Steph.
75. A. subtilis Steph.

3. RESULTS AND DISCUSSION
species of mosses in eastern ghats can be
elucidated (Fig. 2). The order Hypnales is most

On the basis of above checklist, the occurrence
of 9 orders, 25 families, 43 genera and 54
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species (Fig. 2). The order Porellales is
maximally diversified with 13 families. The
largest and most diversified family is
Lejeuneaceae with 6 genera and 12 species.
Likewise, the most diversified genus is
Frullania (7 species) followed by Lejeunea (6
species). T he order Marchantiales is
represented by 7 families with 10 genera and
13 species. Aytoniaceae is the most diversified
family and represented by 4 genera. While
among gener a, Marchantia, Riccia and
Plagiochasma are most diversified with 2
species each.
Hornworts are of least occurrence in this region
of Eastern Ghats and order Anthocerotales (Fig.
2) is just represented by a single family with is
sole genus Anthoceros (2 species).

diversified with 10 families having 15 genera
and 20 species followed by order Dicranales
with 6 families (7 genera and 10 species) and
order Bryales is next to them consisting of 3
families (9 genera and 11 species). The most
prominent family is Pottiaceae Schimp. (3
gener a and 4 species) followed by
Orthotrichaceae Arn. (3 genera and 3 species).
Genus Fissidens Hedw. having the maximum
4 species Interestingly, the moss flora of the
region has significant similarities with the
Western Ghats (Verma et al, 2011) exhibiting
more or less similar environmental conditions
and microclimate as well as niche. The study
revealed that like Western Ghats, Eastern Ghats
is a remarkable place for the diversity of mosses
and need further exploration in future also that
would provide some more interesting results.
In case of Liverwort diversity, it is represented
by 3 orders, 24 families, 36 genera and 75
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4. CONCLUSION
Eastern Ghats, a long range of variable habitats,
have received very lesser attention than the and
Western Ghats in terms of diversity study,
conservation and protection planning. In this
study bryodiversity of the region has been
compiled. It has been reveled that habitat
destruction without any prior knowledge of
bryodiversity eliminates bryophytes earlier
than many other phanerogams in Eastern Ghats
because they are more sensitive to
environmental change. Some species straight
away require protection and conservation to
save them from extermination. Eastern Ghats
is filled with lush green vegetation and highly
diversified habitats. The peculiar conditions of

these areas occur at high frequency and density,
providing an excellent environment for growth
of bryophytes; they may serve in in situ
conservation of these plants. After a
consolidated assessment of bryodiversity of
Eastern Ghats, one can know the changes in
the habit, habitat, growth rate and pattern of a
particular species and their classification under
threatened plant’s categories of IUCN, and can
be used to predict the growth potential of
bryophytes during climatic change in the area.
Selected rare, Endangered and threatened
(RET) bryophyte species may be grown in a
natural conservatory for their in situ
conservation.
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ABSTRACT
The present day challenge for biodiesel production is that as feedstock varied
vegetable oils such as soybean oils, rap seed oils, palm oils and waste cooking
oils are being used making it uneconomical. Microbial oil could represent
an alternative to produce bio-oils for biodiesel production. In the present
study in our lab red oleaginous yeast Rhodotorula glutinis was used for
lipid production using various low cost substrates as sole carbon source.
Rhodotorula glutinis culture was obtained from NCIM Pune and was
subcultured and maintained on YPD medium. The growth conditions were
optimised and dry cell weight and lipid content were estimated using fruit
peel and sugar cane residue hydrolysate. The study can be further extended
using different other substrates and result in cost effective high density cell
culture.
Key words: biodiesel, microbial lipid, low cost substrate, Rhodotorula
glutinis.

INTRODUCTION
Some yeast strains, such as Rhodosporidium
sp., Rhodotorula sp. and Lipomyces sp. can
accumulate intracellular lipids as high as 70%
of their biomass dry weight. The majority of
those lipids are triacylglycerol containing longchain fatty acids that are comparable to
conventional vegetable oils.(Ratledge & Wynn,
2002). More importantly, some of those
oleaginous species show the ability to

metabolize pentoses, demonstrating the
potential to produce TAG from lignocellulosic
biomass and other cheap materials (Meesters
et al., 1996, Papanikolaou et al., 2002). Recent
demand for biodiesel worldwide has turned
TAG into an ever-growing and substantial
consumption resource( Easterling et al., 2009,
Angerbauer et al., 2012), The basic physiology
of lipid accumulation in microorganisms has
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been well studied. It is known that lipid
production requires medium with an excess of
sugars or similar components (e.g., glycerol,
polysaccharides, etc.) and limited other
nutrients, usually nitrogen. Thus, oleaginous
potential is critically affected by the carbonto-nitrogen (C/N) ratio of the culture and other
factors like aeration, inorganic salt presence,
etc.The costs of microbial oil production are
currently higher than those of vegetable oil but
there are many methods to drastically improve
the techno-economics of microbial oil

production processes. In particular, the
exploration
of
lignocellulose-based
carbohydrates as feedstock may greatly lower
the costs (Pirrozi et al., 2012)In this study, we
have studies the growth of Rhodotorula glutinis
and the lipid production with low cost
substrates such as whey and fruit peel juice.
The studies are important due to the economic
importance of this yeast as potential strain for
lipid production to be used in biodeisel
production.

2. MATERIALS AND METHODS
2.1. Organism, media and chemicals
Rhodotorula glutinis culture was obtained from
NCIM Pune and was subcultured for
maintenance on YPD slants using slant streak
method.
Yeast extract (0.5%) was prepared in basal
media of composition 0.3% (NH4 )2 SO4 ,
0.1% KH2 PO4, 0.05% MgSO4 ·7H2 O and
5% inoculum was added and incubated at
different temperatures and pH.

data the microbial growth curves were plotted
for each strain.
2.3. Analytical method used for measuring
and analyzing yeast growth
Yeast growth kinetics
Five ml of cultured medium sample was taken
in every 12 hours time interval until the
36solution optical density was measured at 540
nm wave length. A blank solution was used for
reference reading. The results were recorded
and used in plotting growth curve of the yeast
cells.

The experiments were carried out to check the
growth at varying pH and temperature.All other
chemicals and reagents were bought locally and
were of analytical reagent grade.

Biomass estimation
At the end of the yeast growth, the biomass
was harvested centrifuging the culture medium
at 4500 rpm for 20 minutes. During
centrifuging the supernatant and pellet was
separated. The remaining pellet was diluted
with 5 ml distilled water and its optical density
was measured at 540 nm.

2.2. Biomass yield
Five gram yeast were inoculated in 100 ml of
YPD medium and shook with 120rpm for more
than 12 hrs. Ten millilitres of cultured yeast
was transferred in to a test tube and centrifuged
with 4500 rpm for 20 minutes. Supernatant was
removed and the pellet was collected and
inoculated into 5 % (w/v), 10 % (w/v) and 15
% (w/v) in the above mentioned basal media.

Dry weight determination
The wet cells were collected by centrifugation
and washed with the same volume of distilled
water. Cell dry weight was obtained from wet

Yeast growth was measured every two hrs for
14 hrs at 540 nm wave length. Based on the
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cells from a 20 ml culture broth after being
dried at 105 æ% C overnight.

Treatment of fruit peel

Lipid extraction

The fruit peels were dried, ground and
hydrolysed as per Wang el al.

The lipid was extracted by the method of Soxlet
method, 1995. The lipid content was expressed
by the percentage of lipid in the DCW.
3. RESULTS
3.1. Effect of different Substrate
concentration
To determine the effect of substrate
concentration on growth profile of R. glutinis
batch experiments were performed in conical
flasks with glucose concentration ranging from
10 to 400 g/ l. Table 1 shows the plots of cell
culture optical density against fermentation
time. These results indicated that the yeast grew
well on glucose as a sole source of carbon and
energy at a concentration up to 150 g /l. When
the glucose concentration reached 200 g/ l, cell
growth was greatly repressed and more severe
inhibitory effects were observed at even higher
glucose concentrations.

These data suggested that a wide range of
substrate concentrations were suitable for
growth of this strain with no significant
substrate inhibition. However, drastic growth
rate loss was found for the culture when glucose
concentrations were higher than 200 g/ l.
3. 2. Effect of different pH
To determine the effect of pH on growth profile
of R. glutinis batch exper iments were
performed in conical flasks with pH ranging
from 5 to 8. Fig 2 shows the plots of cell culture
optical density against fermentation time.
These results indicated that the optimum pH
for this strain was 6 with no growth at pH 8.
Correspondingly the lipid content was also
found to increase.

Table 1.
Time
0
2
4
6
8
10
12

Optical Density
10g/l
0
0.1
0.15
0.2
0.25
0.3
0.35

50g/l
0
0.1
0.2
0.3
0.4
0.5
0.6

100g/l
0
0.1
0.15
0.2
0.25
0.3
0.35

200g/l
0
0.05
0.1
0.12
0.15
0.16
0.18

400g/l
0
0.05
0.06
0.06
0.06
0.06
0.06

Effect of initial glucose concentration on growth of Rhodotorula glutinis.
Table 2
Carbon Source
Dry cell weight
Lipid content

Glucose
13.4 g/l
1.2 g/l

Pomegranate peel
7.2 g/l
0.6 g/l

Sugar cane dust
10.2 g/l
9.8 g/l

Dry cell weight and Lipid Content (12 hrs) using different substrate as sole carbon source.
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3.3. Effect of different Substrates
The growth pattern was also observed using
fruit peel of pomegranate and sugar cane
residue after juice extraction as substrate. It
was observed that the yeast was able to show

growth in the absence of glucose when these
substrates were used. The growth was
maximum for sugar cane residue and was less
for pomegranate under all other similar
conditions.

4. DISCUSSION
hydrolysate for the biosynthesis of oils and the
cell growth. The present study can economise
the production of microbial lipid which is being
considered as an important raw material for biodiesel production. The soxlet method has its
disadvantage that only extractable lipids could
be estimated but nevertheless it gave a general
idea of the relationship between the biomass
and lipid content(Li et al.(2007), Zhao et
al.(2005)).This study can be extended to further
study the use of other lingo-cellulosic waste in
achieving a high density cell culture of this
economically important yeast.

Since Rhodotorula glutinis is one of the yeast
strains that can accumulate intracellular lipids
as high as 70% of their biomass dry weight, in
an effort to achieve a high density cell culture,
this study was carried out. The fruit peel of
pomegranate and sugar cane which is a waste
product of fruit juice industry were found to
have potential to act as low cost substrates for
biomass production of this yeast. Wang et al.,
has found similar results with the oleaginous
yeast Lipomyces starkeyi utilizing diverse
carbon sources including glucose, xylose,
glycerol, and willow wood sawdust (WWS)
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ABSTRACT
The present communication deals with the general picture of fish
and fisheries status of river Ghaghra and other wetlands of district
Faizabad and adjoining regions and the status of fish production from
river stock, and also with the problems of fish farmers that they face
during fish culture on their fish farm. During observation it is noticed
that fish production from river is continuously decreasing due to
overfishing and lack of well planned programme and a continuous
decrease in fish production causing loss of biodiversity. During present
investigation some other reasons are also discussed which are
responsible for decline of production.
Key words: Rohu, Bhakur, Nain, Ghaghra, , Quantitative estimation

INTRODUCTION
district near Badagaon. The river Ghaghra
flows from west to east and covers the entire
length of district. It is one of the most important
rivers for the capture fishery of the district. The
two other rivers namely Madha and Bisuee are
also flowing through Faizabad join at the border
of the district and make one river known as
Tons (Tamsa) in Ambedkar Nagar. The
Ghaghra river flows on the northern border and

District Faizabad, the erstwhile capital of
Awadh, lies at 26 47’N and 82 08’E, its height
above the mean sea level is 113 meter. Faizabad
is a part of the eastern Uttar Pradesh, border of
the district is bounded by Gonda, Basti,
Ambedkar Nagar, Sultanpur and Barabanki.
River Ghaghra is the main wet source of the
district and contributes as important tributaries
of the river Ganga which enters the Faizabad
27
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its main tributaries are Tirwa, Pikai and Torari.
In addition to Ghaghra, Madha, Bisue river and
their tributaries lakes, ponds and wetlands
spreads through the district. There are some
reports on the biodiversity of different part of
Uttar Pradesh by Menon (1949), Sinha and
Shiromany (1953), Chaudhary and Khandelwal
(1960) Singh (1964) Srivastava (1967), Pandey
(1977). To fill up this lacuna and to present a

general picture of the existing fish and fisheries
of the river and cultured water bodies of the
district, an intensive survey was carried out
from local market as well as some collecting
center of the district. The present work is the
result of two year field observation where
present status and conservation needs are
discussed.

MATERIAL AND METHODS
fishes were purchased from the local fish
market for collection. For fisheries study the
information were collected in the field during
survey from district fisheries department and
Agricultural University.
To study the fish production of various
food fishes from river Ghaghra, regular survey
was done on local fish market Niyanwa during
year 2008 and other information about last
year ’s from1980 to 2005 is based on the
information of local fishermen and Rajkumar
Manjhi was chief resource to collect these data.

The climatic condition of this region is marked
by mild cold during winters and intensive heat
during summers. The monsoon season is July
to September. The rainfall fluctuated year to
year. Average rainfall is about 1200 mm. The
collection of fish was made regularly from
different localities at Ghaghra, Madha, Bisuee
rivers and from culture ponds for species
composition study. Collection of fishes were
made with the assistance of local fishermen
operating cast net, drag net, mahajal, gill net,
hooks and line and fry collection nets. Few
OBSERVATION
The fishing activities last during
March to June. The fresh water fisheries
resources of Faizabad district consist of culture
and capture fishery. In culture system mainly
carp fishes are found in culture ponds.
The listed species are commercially
important. All the major indigenous carp and
common carp (Cyprinus carpio) are found
throughout the water and few cat fishes and
Eels are found in the river water. The highly
specialized gear and crafts are not used for
fishing; angling, trapping and netting are used
in ponds and reservoir. The fishermen or
contractor wants to catch maximum fish having
the least or no consideration for catching the

undersized fish, and uses dragnets and gill nets
of various size and code number. Flat bottomed
wooden boats of different dimensions are used
for fishing. Sometimes iron sheet flat bottomed
boats and dugout wooden cannons are also used
but all these crafts are non-mechanized.
During market sur vey of some
important food fishes in the year (2008) it is
noticed that the highest production of the
common carp fishes yield was during May i.e.
300, 200, 240 kg per day for Rohu, Bhakur,
Nain respectively and production of Mangur,
Padhin, Tengara is also highest during May,
which is 150, 50, 50 kg per day respectively
and for common, silver and grass carp it is 50,
28
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TABLE-1
Average production of common carp during 2008 (Kg/day)

January
February
March
April
May
June
July
August
September
October
November
December

Rohu
150
150
250
250
300
200
100
100
100
150
150
150

Bhakur
75
75
100
80
240
200
70
70
70
72
80
80

29

Nain
50
50
100
150
200
200
60
60
65
63
70
70
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TABLE-2
Average production of exotic carp during 2008 (Kg/day)

January
February
March
April
May
June
July
August
September
October
November
December

Common Carp
40
40
50
60
50
50
40
40
45
50
50
50

Grass carp
100
100
250
250
300
200
100
100
100
125
125
140

30

Silver carp
80
80
150
150
200
200
60
60
60
70
70
75
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TABLE-3
Average production of some fishes during 2008 (Kg/day)

January
February
March
April
May
June
July
August
September
October
November
December

Mangur
120
130
130
150
150
100
120
100
125
130
135
132

Padhin
40
42
50
60
50
50
40
40
45
50
50
45

31

Tengara
40
40
48
50
50
50
45
40
40
42
40
40
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TABLE-4
Average production of some fishes during different year (Quintal/month)
Year
1980
1985
1900
1995
2000
2005
2008

Rohu
400
340
300
150
90
70
52

Bhakur
280
230
200
100
60
40
35

Nain
30
30
25
25
25
25
20

32

Mangur
10
15
20
24
28
30
30

Padhin
30
30
30
25
24
21
20

Tengara
30
30
24
20
20
21
20
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200, 300 kg per day respectively. The average
production of these fishes during various
months of year 2008 is shown in Table-2, 3, 4.
According to Rajkumar Manjhi (a 55
year old, traditional fisherman) the production
of the carp fishes from river Ghaghra is 52, 35,
25 quintal per month at this time instead of 400,

280, 30 quintal per month for Rohu, Bhakur,
Nain respectively. These observations indicate
a marked decline in the availability of the fishes
over the year. Some fishes are endangered or
near to threatened, the conservation strategies
need to be developed to protect these fishes
before it is too late.

DISCUSSION
India is very rich in fishery resources. The aim
of fish culture is mainly the production of fish
for human food. Culture of Rohu, Bhakur and
Nain with Grass carp, Common carp and Silver
carp is popular in this region. Though Pandey
(1977) had suggested the culture of smaller live
fishes like Channa striatus, A. testudineus and
H. fossilis but not much success has been
achieved in this direction. But facing the
increased demand of fish there is an urgent need
to explore the possibilities to adapt other
cultivable species in the aquaculture system.
Now a days when there is excessive pressure
on scientist to introduce new species in list of
cultivable fish species. We also favor and
recommend mono or mixed culture of few
nutritive and economic important fishes.
Fish biologist always try to introduce exotic
species into different environments. Now a
days it has become easier to move a species
from its natural habitats to another
environment. But a study by an international
team (University Paul Sabatier of Toulse, IRD
in Paris, CNRS) showed that the human
influence involved establishing a non native
species into new environment had not been
fully recognized (Leprier et. al 2008), they
investigated 1,000 rivers with more than 10.000
fresh water fish species and reported the
population was largely down to human
interference. It shows that a particular
33

environments are not always adapted for
hosting new arrivals, they tested three
hypothesis- “ the biotic resistance”, “the biotic
acceptance” and human activity and suggest
that high diversity of fresh water fish in the
host ecosystem acts as barrier to establishment
of non-native species population and for given
ecosystem non-native diversity follows that a
native species because favorable ecological
conditions for the latter are also suitable for
the newly arrived species. Thus the study
should be useful in introducing the exotic
species in other environments. Some fishes viz.
Mystus vittatus is very important fish with high
nutritive and ornamental value, by introducing
it in aquaculture we provide an opportunity to
fish former because it fetches higher price in
urban and rural market. Quality fish seed is a
basic input for the success of the fish culture
programme Sultan (2004). There are only one
Government fish seed hatchery (Saryu
hatchery) situated at Faizabad- Sultanpur road
another is situated at Faizabad-Lucknow road
namely Anas fish seed center. Some vendors
come from other state to provide Indian and
exotic carp’s seed, some seeds are collected by
fishermen from the rivers. These entire centers
produce the seeds of carps because of great
demand of such seed by formers, but these
centers unable to provide sufficient quality and
quantity of fish seed in comparison to need of
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the area and due to lack of good quality of seed
the fish farmer faces different kinds of problem
in their farm. They receive 600-700 seeds on
packing of on thousand seed from Government
seed centre. So they spend more money for seed.
During survey various reasons are
noticed for low production. Local fishermen
told that Ghaghra become a great source of
fisheries in 1960-70. Their parents captured 78 quintals fishes per day, but 7-8 quintal fish is
the capacity of market at present time. Some
fishes came into the boat without netting only
by striking the bamboo in river water; this thing
explains how many fishes were found in the
river. There are two main reasons to decrease
the quantity of fishes in Ghaghra, first the
construction of Bandha on the river, the fishes
falls down through the flow of water and do not
come back to this region and the second reason
is outside fishermen, they continuously do the
fishing of all size fishes so the fishes die before
the development. Due to above reason the
population of fishes continuously decreases in
this region. The fishermen tell that the fishes
have decreased 1/50 times during last 25 years.
The water bodies are shrinking very
fast, the average atmospheric temperature
reaching up to 45 0c in this region, thus lakes
and ponds dry-up by March-April every year,
with a result the aquatic fauna get killed or fall
prey to carnivores animals and human beings
as it can easily be removed using small sized
nets. The natural habitat of the fishes are under
threat, so there is a need to protect the water
bodies and to conserve the fishery resources.
The Government ponds are in critical stage,
its rent increases every year and area decreases
every day. During observation it seems that the
number of ponds is decreasing and ponds are
converting into meaningless pits. Poisoning and
fishing by the villagers is regular problem for
34

fish farmers. Some fishermen take away all the
fishes from ponds in few hours during winter
night. Moderate and heavy fishing have
detectable effect on the stock. In case of over
fishing, the fishing pressure is too great and it
may result harmful effects. Heavy fishing
reduces greatly the relative abundance of the
adult individuals in the stock which destroys
the reproductive capacity of the stock which
leads to considerable decline of the
commercially more desirable species and
causes increase in turn of commercially less
desirable species.
Limning, manuring and fertilization of
ponds are not done by the scientific methods.
Stocking of fingerling of carp is done @ 600010000/ha/Year or more in comparison to
@5000-6000/ha/year. The fish formers have no
idea about modern technique and they try old
methods, which directly affect the fish
production, so there is a need to establish some
fish culture help centre in these areas which
provide necessary information to fish farmer
to increase the fish production.
During present investigation it seems
that few years ago Ghaghra was a great source
of fishes in this region, but continuous fishing
and lack of well planed programme to conserve
the fish resources a continuous decrease in the
fish production is noticed. At present time the
culture fishery is great source of fishes but
unable to fulfill the requirement and fish farmer
faces different kinds of problem during
cultivation. Loss of fish biodiversity directly
affected the food resources of human beings and
socio economic condition of fishermen and fish
farmer. The climatic changes and condition of
wet sources also play major role, so to save the
fish biodiversity there is urgent need to develop
some Government programme.

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016
ACKNOWLEDGEMENTS
Manuscript. The financial assistance received
from U G C, New Delhi F. No. - 38-99/
2009(SR) is thankfully acknowledged.

The author is thankful to Sri Raj Kumar Majhi
for providing market data of fishes, and also to
Dr Rajesh Dayal and Dr PP Srivastava (both
from NBFGR, Lucknow) for going through the
REFERENCES

Menon, A. G. K. 1949. Fishes of Kumaon Himalaya. J.
Bombay Nat. Hist. Soc, 43:44-45.

Chaudhary, H.S. and O.P. Khandelwal 1960, fish survey
of Nanital district, Vigyan Parishad
Anusandhan Patrika, 3:139-145.

Sinha, B. M. and P. P. Shiromany 1964. The fishes of
Doon Valley, Icthyologica, 3:85-92.

Jayaram, K.C. 1981, the fresh water fishes of India,
Pakistan, Bangladesh, Burma and Sri-lanka-a
Handbook, published by Director, Zoological
survey of India.

Srivatava, G. J. 1967. Fishes of Eastern Uttar Pradeh
Vishwavidalaya Prakashan, varansi, pp.163.
Sultan, S., 2004. Impact of the development of fish
culture through FFDA in Banda district of Uttar
Pradesh, Fishing Chimes, 24(7): 22-25.

Leprieur. F. , Olivier Beauchard, Simon Blanchet, Thierry
Obrdorff and Sebatien Brosse 2008, Fish
Invasions in the world’s River system: when
natural process are blurred by human activity.
Plos Biology Vol.6 No.2e. 28.



35

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016

36

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016

Progressive Muscular Relaxation in Schizophrenic Patients :
A Pilot Study
Poonam Singh*,Seema Rani Sarraf** Pranay Kumar Tripathi*** and Chandini Gupta
* Guest Lecturer, Department of Applied and Clinical Psychology, M.J.P. Rohilkhand Uni., Bareilly, U.P., India.
**Guest faculty, Department of Psychology, M.G. kashi Vidyapith, Varanasi (U.P.)
***Sr. Lecturer, Department of Psychology,K.S. Saket P.G. College, Ayodhya, Faizabad (U.P.)
**** Student, Department of Applied and Clinical Psychology, M.J.P. Rohilkhand Uni., Bareilly, U.P., India.

ABSTRACT
The feasibility and efficacy of relaxation techniques with non psychotic
individuals, there is still paucity of researches on the effects of
relaxation training applied on schizophrenic patients. Current
theoretical speculation and research evidences suggest that elevated
anxiety level, stress & tension and poor anxiety coping skills may be
important aspects of the schizophrenic process. This study evaluated
the effectiveness of progressive muscular relaxation in the treatment
of persons with schizophrenia who experienced significant anxiety
and stress with residual symptoms despite their adherence to
medication. 05 medicated schizophrenic female patients were taken
for treatment. After twenty two weeks of training, subjects reported
lower level of anxiety and stress.

INTRODUCTION
Progressive relaxation therapy is a form of
relaxation therapy which focuses for its effects
upon successive tensing and relaxing of each
of the 15 major muscle groups. It was
developed by American physician Edmund

Jacobson in the early 1920s (Jacobson, 1938).
Jacobson argued that since muscle tension
accompanies anxiety, one can reduce anxiety
by learning how to relax the muscular tension.
PMR entails a physical and mental component.
37
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The physical component involves the
tensing and relaxing of muscle groups over the
legs, abdomen, chest, arms and face. With the
eyes closed and in a sequential pattern, a
tension in a given muscle group is purposefully
done for approximately 10 seconds and then
released for 20 seconds before continuing with
the next muscle group.
The mental component focuses on the
difference between the feelings of the tension
and relaxation. Because the eyes are closed,
one is forced to concentrate on the sensation
of tension and relaxation. The patient is told to
simply focus on the feelings of the tensed
muscle. Because of the feelings of warmth and
heaviness are felt in the relaxed muscle after it
is tensed, a mental relaxation is felt as a result.
With practice, the patient learns how to
effectively relax and deter anxiety when it
becomes at an unhealthy level where an anxiety
attack would otherwise occur (Craske &
Barlow, 2006). Jacobson trained his patients
to voluntarily relax certain muscles in their
body in order to reduce anxiety symptoms. He
also found that the relaxation procedure is
effective against ulcers, insomnia, and
hypertension. There are many parallels with
autogenic training, which was developed
independently. The technique has also proven
effective in reducing acute anxiety in people
with Schizophrenia (Chen et al. 2009).

perfect and will usually not work effectively
as it should the first couple of times.
Schizophrenia: - Schizophrenia is a form of
psychosis that shifts sufferers from reality to
an often ter rifying world of delusions,
confusion, and hallucinations. Often the
symptoms of schizophrenia are described as
“positive” or “negative.” The prevalence of
schizophrenia is approximately 0.85 percent of
the population worldwide and is fairly
consistent across race and geographical
regions. Men and women are equally affected.
Average age of onset in men is 15 to 25 years
of age, while in women it is 25 to 35 years of
age. The symptoms are organized into three
major categories: positive symptoms, negative
symptoms, and cognitive impairment.
Positive
symptoms
include
hallucinations, delusions, thought disorders,
and bizarre behaviors. Hallucinations are most
commonly auditory, usually experienced as
voices talking to or about the person. Delusions
are false beliefs and tend to be paranoid,
grandiose, or bizarre in nature. Disorganized
speech is presumed to be a manifestation of an
underlying thought disorder. The flow of ideas
is illogical and may range from being mildly
confusing to incomprehensible. Words may be
strung together based on sound rather than
meaning, or entirely new words may be created.
Bizarre behavior may be observed as repetitive
movements, unusual mannerisms, odd ways of
dressing, and disregard for social norms.

Relaxation method: - Progressive relaxation
involves alternately tensing and relaxing the
muscles (Wolpe &Lazarus, A.A.1966). A
person using PMR may start by sitting or lying
down in a comfortable position. With the eyes
closed, the muscles are tensed (10 seconds) and
relaxed (20 seconds) sequentially through
various parts of the body. The whole PMR
session takes approximately 30 minutes. As this
is a technique, practice with PMR does make

Negative symptoms include flat affect
(facial expression), avolition, and apathy. A flat
affect is one revealing little emotion or
expr ession. Generally, persons with
schizophrenia seem emotionally disconnected
and tend to be socially withdrawn. Avolition
and apathy are characterized by a lack of
motivation and poor grooming and hygiene.
38
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symptoms may influence the core psychotic
symptoms and quality of life.

In addition to the positive and negative
symptoms of schizophrenia, cognitive
impairment with deficits in attention span,
memory, and information processing is often
present. Persons with schizophrenia experience
varying constellations and severities of
symptoms resulting in a range of impaired
functioning. Sometimes anxiety plays a
significant role in symptoms of schizophrenia.
Cutler and Siris (1991) observed in a sample
of 45 patients diagnosed with schizophrenia,
in which 11 met criteria for panic disorder.
Cassano etal. (1998) reported that co-morbidity
of anxiety symptoms were related to insight in
patients with schizophrenia. Huppert and Smith
(2005) found anxiety disorders are common in
schizophrenic patients and the presence of these

Progressive Muscular Relaxation has
been widely used and its effectiveness
established with numerous patient populations.
However there has been limited application of
relaxation techniques in the treatment of
schizophrenic patients and little research
regarding its efficacy. This neglect may be due
to the dominance of pharmacological treatment
and less use of psychotherapy, the severity of
the disorder, or the inadequacies of previous
attempts to understand and manage
schizophrenia. The objective of this study was
to examine the efficacy of progressive
relaxation training on anxiety in patients with
schizophrenia.

METHOD

Participants
The study was comprised of the patients
suffering from Schizophrenia. The sample
consisted of 05 female schizophrenic inpatients
of age range 35- 50 years. Patients were
recruited from the female inpatient ward of
Mental hospital, Bareilly. Diagnoses were
made according to DSM-IV-TR criteria with
case study format. Inclusion criteria were one
of the previously cited diagnoses and the
presence of anxiety and psychotic symptoms,
duration of illness was greater than 10 years
and patients were hospitalized and on
pharmacological treatment for last 5 years.
There is absence of positive symptoms and
presence of restlessness, tension and freefloating anxiety along with negative symptoms
of schizophrenia. Exclusion criteria were
organic illness involving the central nervous

system, current substance abuse and /or past
and current alcohol dependence, and clinical
evidence of mental retardation.
Measures
The test instruments that were selected for the
present study were Brief Psychiatric Rating
Scale (BPRS) and Global Assessment of
Functioning (GAF) Scale. The BPRS
developed by Overall and Gorham (1962), is
widely used, relatively brief scale that measures
psychotic and non psychotic symptoms in
individual with a major psychiatric disorder.
GAF has been developed by the American
Psychiatric Association DSM-IV-TR (2000).
GAF has 10 items and BPRS has 18 items of
assessment. It has taken approximately one
hour to conduct clinical interview and the
assessment on the scales. The effectiveness of
the treatment techniques will be assessed on
39
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the basis of the difference between Pre and Post
treatment assessment scores on GAF and
BPRS.
Procedure
Patients were approached to participate in the
study and only those who volunteered and gave
informed consent were included in the study.
Baseline observations were made and any type
of psychotherapy was not provided during this
duration. Subjects were observed, interviewed,
diagnosed and rated on the measures used in
the study. A warm empathetic and genuine
therapeutic relationship was established with

the patients. Patients of the present study have
received training in PMR. The treatment
continued for 22 weeks, and sessions were
thrice a week on alternate days initially and
reduced to twice a week from 15 week. Each
session was of around 45 minutes. At the
termination of therapy subjects were assessed
on BPRS and GAF scales. They were guided
to continue the relaxation practice and indulge
in social interactions. The patients were
followed up for 2 weeks to monitor the
effectiveness of the treatment.

RESULT AND DISCUSSION

Patients were observed twice a week for an
initial 2 week period in their ward. The baseline
period was followed by Progressive Muscular
Relaxation training. The BPRS scores of
anxiety and tension during baseline,
intervention and follow-up are presented in the
table 1 & 2.
A perusal of table 1 and 2 reveals that all cases
were showing extremely severe to moderately
severe anxiety and tension in baseline
observation. There was no difference in their
anxiety and tension during initially phase of
intervention up to 6 weeks. Gradually patients
show improvement from week 15 and there is
much decrease of anxiety and tension by 21st
week.
The BPRS and GAF scores of the patients after
the treatment and follow-up of two weeks have
been presented in table 3
Table 3 reflected that patients have shown
observable improvement on BPRS and GAF

Scores at the termination of the treatment and
during follow-up. In the present study a
reduction of anxiety and tension scores on
BPRS and an increase in GAF rating was seen.
The heightened motor activation and
restlessness of the patients were reduced. There
was observable decrease in anxiety scores
indicate decreasing over concern, fear and
worry of the patients. GAF Scores of the
patients were better after treatment.
The result of present study is consistent with
Chu et al (2009) finding that the degree of
anxiety improvement was significantly higher
in the progressive muscular training group than
in the control group of acute schizophrenic
patients.
It can be concluded that progressive muscle
relaxation training can effectively alleviate
anxiety in patients with schizophrenia.
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Table 1 BPRS scores of Baseline, Intervention and Follow-up of Schizophrenic Patients on Anxiety
CASES
PROCEDURE
DURATION
Baseline
Intervention

Follow-up

Week 1
Week 2
Week 3
Week 6
Week 9
Week 12
Week 15
Week 18
Week 21
After 1 week
After 2 week

CASE 1

6
6
6.0
5.7
5.7
4.7
4.3
3.7
2.3
3
3

CASE2

CASE3

CASE4

CASE5

5
5
5.3
5.0
4.7
3.7
3.3
3.0
2.0
2
2

6
7
6.0
5.3
5.7
5.0
4.3
2.7
2.3
2
2

7
6
7.0
6.3
6.0
5.7
4.7
4.7
3.3
3
3

5
6
5.7
5.7
5.3
4.7
4.0
3.3
2.0
2
3

Table 2 BPRS Scores of Baseline, Intervention and Follow-up of Schizophrenic Patients on Tension
CASES
PROCEDURE
DURATION
Baseline
Intervention

Follow-up

Week 1
Week 2
Week 3
Week 6
Week 9
Week 12
Week 15
Week 18
Week 21
After 1 week
After 2 week

CASE 1

7
6
6.0
5.7
5.3
5.3
5.0
4.7
3.0
3
3

CASE2

CASE3

CASE4

CASE5

5
6
6.0
5.7
5.7
5.0
4.7
4.0
3.7
4
3

5
6
6.0
5.3
5.3
5.0
4.3
3.3
3.3
3
2

7
7
7.0
6.7
6.0
5.7
5.0
4.3
3.7
4
4

6
6
6.0
5.7
5.3
5.3
4.7
4.0
3.3
3
4

Table 3 BPRS and GAF scores of Schizophrenic Patients
Sl.
No

1
2
3
4
5

CASES

Case 1
Case 2
Case 3
Case 4
Case 5

BPRS SCORES
ANXIETY
TENSION
PrePost
Follow- Pre
Post
Therapy Therapy up
Therapy Therapy
W1 W2
6
2.3
3
3
6
3.0
5
2.0
2
2
6
3.7
7
2.3
2
2
6
3.3
6
3.3
3
3
7
3.7
6
2.0
2
3
6
3.3

41

GAF SCORES
Followup
W1 W2
3
3
4
3
3
2
4
4
3
4

Pre
Therapy

Post
Therapy

42
38
28
32
38

52
48
38
45
52
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ABSTRACT
A considerable population of India is suffering from malnutrition. This
problem can be solved up to some extent when we add fishes in our food.
Fishes are good source of protein and vitamins. To ensure the availability of
fishes to masses we have to improve the production in our available water
resources. Rivers in India are a good source of freshwater fish production.
Ghaghra is an important river of North India. It has sufficient water around
the year. The present investigation was carried out to observe the comparative
growth of Cirrhinus mrigala,Labeo rohita,Labeo calbasu and Catla catla
in riverine environment of Ghaghra.The back-calculation method was
adopted to assess the age and growth of these fishes. It was observed that
the growth rate of Labeo calbasu is maximum among above four fishes.
Key words: Cirrhinus mrigala, Catla catla,Labeo rohita,Labeo calbasu,Major
carps, Ghaghra, Ayodhya, age and growth

INTRODUCTION
Growth reflects the adaptive property of the
species. It is the change in size over time. This
is one of the most intensively studied aspects
of fishery biology. Study of age composition,
rate of growth per year is essential in
understanding the dynamics of fish population
and for prediction of fishery stocks. The annual
variation in the fishery of aquatic bodies

depends upon the growth pattern of fishes.
Fishes bear on their scales permanent marks in
the form of annulus rings. These rings are
formed every year. These marks are faithful
evidence not only of the age but of the growth
as well at the end of each year of the life. This
fact forms the basis of estimating year to year
changes in growth and also of back-calculating
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body length. A direct relationship thus exists
between the annuli and the growth pattern of
the individual. Body lengths may be
determined, assuming certain relationship to
exist between the scale size and the body. It
must be mentioned that growth pattern and
growth rate are highly species-specific. Thus
scale is best way for calculating the growth of
fishes.
Ghaghra is an important river of North
India. It has sufficient water around the year.

Major carps are most edible fishes of North
India and mostly cultured in small water bodies.
Study of major carps in riverine environment
is necessary for exploitation of fresh water
resources. As per available literature though the
study on age and growth drew attention fishery
biologist in other parts of the country but this
region has remained ignored. Therefore, to fill
gap in our knowledge the present investigation
was carried out.

MATERIALS AND METHODS
We studied fishes in river Ghaghra and
collected the key scales of selected fishes from
selected places and washed in water with tip
of finger and brush. After that it was dried with
the help of Blotting paper and made 50 slides
of fishes in different age group by using above
method. Photo of these slides were taken from
NBFGR which is given. With the help of
magnifying glass, Scale and Calculator, we
derived the Total scale radius and distance of
first, second, third and so on annulus from focus
this is showed in observation as L1, L2 L3 etc.
The L1 shows distance between focus and first
annual ring, L2 shows distance between focus
and second annual ring and so on.
By using formula, which is given below, we
calculated the back-calculated length of
selected fishes in different age group.

S 1 L1 S1 L1


L
S
L S

Where S1 = length of scale radius to
annulus X.
S = length of total scale radius
L1 

S1
S1
L L1  L
S
S

Or
L1= length of fish when annulus X was formed.
L= length of fish when scale sample was
obtained.
By using back- calculated length of different
age group, we derived the growth rate of fish
and plotted graph.

OBSERVATION
Labeo rohita
During the period of observation we
examined seven fishes of Labeo rohita in zero
age group in river Ghaghra. The lengths of
these fishes were 12.5, 14.1, 15.5, 16.4, 17.2,
18.3, 20.1 cm respectively.

Three fishes were examined in first
year age group and found their lengths were
22.4, 24.3 and 25.2 cm respectively. The l1 of
these three fishes were 0.25, 0.4 and 0.41cm
respectively.
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We examined four fishes in sixth year
age group, their length were 81.2, 82.5, 84.1,
85.2 cm respectively. The l1 of these fishes were
0.75, 0.75, 0.8, 0.8 cm respectively. The l2 of
these fishes were 0.95, 0.95, 1.0, 1.0 cm
respectively. The l3 were 1.25, 1.25, 1.3, 1.3,
cm respectively .The l4 were 1.35, 1.35, 1.4,
1.4, cm respectively. The l5 were 1.5, 1.5, 1.55,
1.55 cm respectively. The l6 were 1.55, 1.55,
1.6, 1.65 cm respectively (Fig-4).

We examined 17 fishes in second year
age group. The lengths of these fishes were
26.1, 27.5, 28.31, 29.21, 31.1, 31.21, 32.5,
33.48, 34.25, 35, 36.2, 37.3, 38.1, 39.5, 41.2,
45.72, 46.2 cm respectively. The l1 of these
fishes were 0.41, 0.42, 0.43, 0.44, 0.45, 0.46,
0.48, 0.5, 0.35, 0.36, 0.37, 0.38, 0.38, 0.4. 0.45,
0.45, 0.45, 0.46 cm respectively. The l2 of these
fishes were 0.61, 0.62, 0.63, 0.64, 0.65, 0.66,
0.68, 0.7, 0.55, 0.56, 0.57, 0.58, 0.59, 0.6, 0.65,
0.65, 0.66 cm respectively.
Five fishes were observed in three
year’s age group and found that the length were
47.5, 48.3, 49.45, 50.1, 51.2 cm respectively.
The l1 of these fishes were 0.45, 0.45, 0.5, 0.5,
0.55 cm respectively, l2 were 0.65, 0.65, 0.7,
and 0.75 cm respectively and l3 were 0.8, 0.81,
0.83, 0.85, 0.85 cm respectively.
Fourth year’s investigation revealed
that the length of nine fishes were 53.5, 54.1,
55.3, 57.2, 59.1, 61.5, 62.1, 63.3, 64.6 cm. The
l1 of these fishes were 0.5, 0.55, 0.55, 0.55, 0.6,
0.6, 0.65, 0.65, 0.65 cm respectively. The l2 of
these fishes were 0.7, 0.75, 0.75, 0.75, 0.8, 0.8,
0.85, 0.85, 0.85 cm respectively. The l3 of these
fishes were 0.8, 0.85, 0.9, 0.9, 1.0, 1.0, 1.05,
1.1 cm respectively. The l4 of these fishes were
0.9, 0.95, 1.0, 1.0, 1.0, 1.1, 1.1, 1.2, 1.2 cm
respectively.
We examined nine fishes in five year
age group, their length were 67.7, 69.9, 70.1,
71.3, 73.2, 74.2, 76.3, 77.1, 79.8 cm
respectively. The l1 of these fishes were 0.65,
0.65, 0.65, 0.65, 0.7, 0.7, 0.7, 0.7 cm
respectively. The l2 of these fishes were 0.85,
0.85, 0.85, 0.85, 0.9, 0.9, 0.9, 0.9, 0.9 cm
respectively. The l3 of these fishes were 1.0,
1.0, 1.0, 1.0, 1.1, 1.1, 1.15, 1.15, 1.2 cm
respectively. The l4 of these fishes were 1.1,
1.2, 1.2, 1.2, 1.25, 1.25, 1.3 cm respectively.
The l5 of these fishes were 1.2, 1.25, 1.25, 1.3,
1.3, 1.35, 1.4, 1.45, 1.5 cm respectively.

Cirrhinus mrigala
During the period of observation we
examined seven fishes of Cirrhinus mrigala in
river Ghaghra in zero age group and found their
length were 21.1, 23.1, 24.5, 26, 27.1, 28.2,
30.1 cm respectively.
We examined four fishes in first year
age group, their length were 31.2, 32.5, 33, 35.6
cm respectively. The l1 of these fishes were 0.8,
0.85, 0.85, 0.9 cm respectively.
We examined five fishes in second year
age group, their length were 36.4, 37.1, 39.7,
40.64, 41.63 cm respectively. The l1 of these
fishes were 0.45, 0.45, 0.45, 0.5, 0.55 cm
respectively. The l2 of these fishes were 0.62,
0.63, 0.65, 0.65, 0.65 cm respectively.
We examined five fishes in third years
age group, their length were 42.2, 43.1, 45.35,
48.2, 49.1 cm respectively. The l1 of these fishes
were 0.45, 0.45, 0.45, 0.5, 0.55 cm respectively.
The l2 of these fishes were 0.65, 0.65, 0.65,
0.7, 0.75 cm respectively, the l3 of these fishes
were 0.75, 0.8, 0.85, 0.9, 0.95 cm respectively.
We examined nine fishes of fourth
years age group, length were 50.7, 52.1, 53.3,
55.4, 57.1, 58.25, 60.0, 62.01, 63.1 cm
respectively. The l1 of these fishes were 0.55,
0.55, 0.55, 0.6, 0.6, 0.6, 0.65, 0.65, 0.65 cm
respectively. The l2 of these fishes were 0.75,
0.75, 0.75, 0.8, 0.8, 0.8, 0.85, 0.85 cm
45

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016
were 1.7, 1.73 cm.The l7 were 1.8, 1.83 cm and
the l8 were 1.85, 1.9 cm respectively(Fig-2).
Catla-catla
During the period of observation of
Catla-catla in river Ghaghra, we examined
three fishes of the zero year’s age group. The
length of these fishes were 23.1, 24.5 and 25.1
cm respectively. We examined two fishes in one
year age group, the length of these fishes were
28.4 and 30.1 cm. The l1 of these fishes were
0.2 and 0.21 cm.We examined 03 fishes in two
year’s age group the length of these fishes were
32.2, 34.1, 36.2 cm . The l1 of these fishes were
0.22, 0.24, and 0.3 cm. The l2 of these fishes
were 0.40, 0.42, 0.5 cm respectively.
We examined 12 fishes in three year’s
age group, the length of these fishes were 38.7,
40.1, 41.4, 43.18, 43.5, 44.2, 45.3, 46.4, 48.2,
49.3, 52.4, 53.3 cm respectively. The l1 of these
fishes were 0.4, 0.5, 0.5, 0.55, 0.56, 0.56, 0.58,
0.6, 0.65, 0.7, 0.75, 0.8 cm. The l2 of these
fishes were 0.6, 0.7, 0.7, 0.7, 0.72, 0.72, 0.75,
0.8, 0.85, 0.9, 0.95, 1.0 cm. The l3 of these
fishes were 0.8, 0.9, 0.9, 1.0, 1.5, 1.05, 1.1,
1.0, 1.05, 1.1, 1.15, 1.2 cm respectively. We
examined 06 fishes in four years age group,
the length of these fishes were 55.3, 56.2, 58.2,
60.3, 61.1, 63.3 cm respectively. The l1 of these
fishes were 0.85, 0.9, 0.95, 1.0, 1.05, 1.1 cm.
The l2 of these fishes were 1.05, 1.1, 1.15, 1.2,
1.25, 1.3 cm. The l3 of these fishes were 1.25,
1.3, 1.35, 1.4, 1.45, 1.5 cm. The l4 of these
fishes were 1.45, 1.5, 1.55, 1.6, 1.65, 1.7 cm
respectively.
We examined 03 fishes in five year’s
age group. The length of these fishes were 64.4,
65.5, 67.2 cm. The l1 of these fishes were 1.15,
1.15, 1.2 cm. The l2 of these fishes were 1.35,
1.35, 1.4 cm. The l3 of these fishes were 1.55,
1.55, 1.6 cm. The l4 of these fishes were 1.75,
1.75, 1.8 cm. The l5 of these fishes were 1.8,

respectively. The l3 of these fishes were 0.95,
1.0, 1.0, 1.0, 1.0, 1.05, 1.10, 1.15, 1.2 cm
respectively. The l4 of these fishes were 1.0,
1.1, 1.1, 1.15, 1.2, 1.25, 1.3, 1.35, 1.4 cm
respectively.
We examined four fishes of fifth year
age group, length were 65, 66.6, 69.2, 71.05
cm respectively. The l1 of these fishes were 0.7,
0.7, 0.75, and 0.75 respectively. The l2 of these
fishes were 0.9, 0.9, 0.95, 0.95 cm respectively.
The l3 of these fishes were 1.15, 1.15, 1.2, 1.2
cm respectively. The l4 of these fishes were
1.35, 1.35, 1.4, 1.4 cm respectively. The l5 of
these fishes were 1.4, 1.45, 1.45, 1.5 cm
respectively.
We examined three fishes of sixth
years age group, length were 73.5, 75.1, 78.5
cm respectively. The l1 of these fishes were 0.8,
0.8, 0.81 cm respectively. The l2 were 1.0, 1.0,
1.1cm respectively. The l3 were 1.2, 1.2, 1.25
cm respectively. The l4 were 1.3, 1.3, 1.35 cm
respectively. The l5 were 1.4, 1.4, 1.45 cm and
the l6 were 1.5, 1.55, 1.55 cm respectively.
We examined five fishes of seventh
years age group, length were 80.5, 82.2, 83.2,
85.5, 86.2 cm respectively. The l1 of these fishes
were 0.85, 0.85, 0.85, 0.9, 0.5cm respectively.
The l2 were 1.2, 1.2, 1.2, 1.25, 1.25 cm
respectively. The l3 were 1.3, 1.3, 1.35, 1.4, 1.4
cm respectively. The l4 were 1.4, 1.4, 1.45, 1.5,
1.5 cm respectively. The l5 were 1.5, 1.5, 1.55,
1.6, 1.6 cm respectively. The l6 were 1.6, 1.6,
1.65, 1.7, 1.7 cm and l7 were 1.65, 1.7, 1.7,
1.75, 1.8 cm respectively.
We examined two fishes of eight years
age group. The length of these fishes were 88.5
and 90.2 cm respectively. The l1 of these fishes
were 0.9, 0.9cm respectively. The l2 were 1.25,
1.25 cm respectively. The l3 were 1.4, 1.42 cm
respectively. The l 4 were 1.5, 1.52cm
respectively. The l5 were 1.6, 1.62 cm.The l6
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We examined four fishes in four year’s
age group, their length were 60.3, 61.0, 62.2,
64.4 cm. The l1 of these fishes were 0.8, 0.85,
0.9, 0.9 cm. The l2 of these fishes were 0.9,
0.95, 1.0, 1.0 cm. The l3 of these fishes were
1.0, 1.05, 1.1, 1.1 cm. The l4 of these fishes
were 1.1, 1.15, 1.2, 1.25 cm respectively. We
examined 04 fishes in five year’s age group,
their length were 66.6, 67.7, 68.7, 70.0cm. The
l1 of these fishes were 0.9, 0.95, 0.95, 1.0 cm.
The l2 of these fishes were 1.0, 1.05, 1.05, 1.1
cm. The l3 of these fishes were 1.14, 1.15, 1.15,
1.2 cm. The l4 of these fishes were 1.2, 1.25,
1.25, 1.36 cm. The l5 of these fishes were 1.3,
1.35, 1.4, 1.45 cm respectively (Fig-3).
Back calculation
During the period of investigation scale sample
of 56 specimens of Labeo rohita in river
Ghaghra, ranging in length from 12.5 to 88.7
cm and belonging to 0 to 7 age classes were
examined. The maximum number of specimens
belonged to age class two. The mean back
calculated lengths (in cm) obtained by the
analysis of pooled key scale samples were 29.18,
41.53, 55.2, 62.96, 72.83, 79.82, 83.17 for first
to seventh age classes respectively (Fig. 1).
During the period of investigation
scale sample of 35 specimens of Catla catla in
river Ghaghra, ranging in length from 23.1 to
82.2 cm and belonging to 0 to 7 age classes
were examined. The maximum number of
specimens belonged to age class three. The
mean back calculated lengths (in cm) obtained
by the analysis of pooled key scale samples
were 29.89, 40.53, 51.93, 62.25, 67.86, 72.04,
78.41 for first to seventh age classes
respectively (Fig. 2).
During the period of investigation
scale sample of 44 specimens of Cirrhinus
mrigala in river Ghaghra, ranging in length
from 21.1 to 90.2 cm and belonging to 0 to 8

1.85, 1.9 cm respectively. We examined four
fishes in six year’s age group, the length of
these fishes were 70.1, 72.2, 75.5, 76.2 cm. The
l1 of these fishes were 1.2, 1.21, 1.21, 1.25 cm.
The l2 of these fishes were 1.4, 1.41, 1.45 cm.
The l3 of these fishes were 1.6, 1.61, 1.61, 1.65
cm. The l4 of these fishes were 1.8, 1.81, 1.82,
1.85 cm. The l5 of these fishes were 1.9, 1.91,
1.92, 1.95 cm. The l6 of these fishes were 1.95,
1.96, 1.97, 2.0 cm respectively.
We examined 02 fishes in seven year’s
age group, the length of these fishes were 80.1,
82.2 cm. The l1 of these fishes were 1.25, 1.3
cm. The l2 of these fishes were 1.45, 1.5 cm.
The l3 of these fishes were 1.65, 1.7 cm. The l4
of these fishes were 1.85, 1.9 cm. The l5 of these
fishes were 1.95, 2.0 cm. The l6 of these fishes
were 2.0, 2.1 cm. The l7 of these fishes were
2.1, 2.2 cm respectively (Fig-1).
Labeo calbasu
During the period of observation of
Labeo calbasu in river Ghaghra, we examined
05 fishes in zero age group, their length were
20.3, 23.1, 24.3, 25.5, 28.3 cm respectively. We
examined 08 fishes in one year age group, their
length were 30.3, 31.2, 32.3, 33.6, 35.5, 36.6,
38.2, 40.1 cm. The l1 of these fishes were 0.5,
0.51, 0.52, 0.53, 0.54, 0.55, 0.56, 0.58 cm
respectively.
We examined four fishes in two year’s
age group, their length were 45, 47.7, 48.3, 50.1
cm. The l1 of these fishes were 0.6, 0.62, 0.64,
0.65 cm. The l2 of these fishes were 0.7, 0.72,
0.74, 0.75 cm respectively. We examined 06
fishes in three year’s age group, and their
lengths were 51.2, 52.3, 53.1, 54.4, 55.0, 56.0
cm. The l1 of these fishes were 0.7, 0.71, 0.72,
0.73, 0.75, 0.75 cm. The l2 of these fishes were
0.8, 0.81, 0.82, 0.83, 0.85, 0.85 cm. The l3 of
these fishes were 0.9, 0.91, 0.92, 0.93, 0.95,
0.95 cm respectively.
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age classes were examined. The maximum
number of specimens belonged to age class
four. The mean back calculated lengths (in cm)
obtained by the analysis of pooled key scale

samples were 29.13, 42.60, 53.60, 62.66, 69.65,
76.36, 82.22, 86.97 for first to eight age classes
respectively (Fig.3).

Fig1-Scale of Catla catla

Fig2- Scale of Cirrhinus mrigala

Fig-3Scale of Labeo calbasu

Fig-4 Scale of Labeo rohita
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Fig. Growth rate of cirrhinus mrigala in ghaghra
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belonged to age class one. The mean backcalculated lengths (in cm) obtained by the
analysis of pooled key scale sample were 33.55,
41.02, 48.32, 56.38, 64.71 for first to fifth age
classes respectively (Fig.4).

During the period of investigation
scale sample of 31 specimens of Labeo calbasu
in river Ghaghra ranging in length from 20.3
to70 cm and belonging to 0 to5 age classes were
examined. The maximum number of specimens
DISCUSSION

was 40.53 cm, l3 was 51.93 cm, l4 was 62.25
cm, l5 was 67.86 cm, l6 was 72.04 cm and l7
was 78.41 cm respectively (Fig.)
Johal (1981) studied the growth of
Labeo rohita from Gobindsagar and
Rangmahal. He recorded the growth rate (in
cm) in Gobindsagar was 23.81, 16.64, 13.24,
10.48, 6.30, 4.54 and 3.06 cm for one to seven
age classes respectively. He also recorded the
growth rate (in cm) in Rangmahal was 28.65,
14.78, 11.36, 10.25, 10.58, 4.52, 2.31 and 3.56
cm for one to eight age classes respectively.
According to my investigated the
growth rate of Labeo rohita in river Ghaghra
was 29.18 cm,41.53 cm,55.2 cm,62.96
cm,72.83 cm,79.82 cm and 83.17 cm from one
to seven year’s age group respectively(Fig.)
Rao and Rao (1972) examined the
growth of Labeo calbasu in river Godavari. He
found that the l1 of this fish was 20.22 cm, the
l2 was 30.18 cm, l3 was 38.21 cm, l4 was 45.15
cm, l5 was 50.94 cm, l6 was 54.73 cm, l7 was
61.62 cm respectively.
Johal and Kingra (1988) also worked
on growth of Labeo calbasu in Jaismand Lake.
They found that the l1 of this fish was 14.81
cm, l2 was 21.27 cm, l3 was 27.82 cm, l4 was
33.36 cm, l 5 39.14 cm, l 6 was 41.34 cm
respectively.
We worked on growth of Labeo
calbasu in river Ghaghra.The l1 of this fish was
33.55 cm, l2 was 41.02 cm, l3 was 48.32 cm, l4
was 56.38 cm and l 5 was 64.71 cm
respectively(Fig.)

Jhingran (1957, 1959) investigated the age
growth of Cirrhinus mrigala in detail from the
river Ganga at Buxar (Bihar). He described that
decline in the feeding intensity during summer
and spring months are responsbile for the
formation of annual rings. Tandon and Johal
(1983a) described the age and growth of mirror
carp Puntius sarana from the river Ghaggar,
Rajasthan and Sukhana Lake, Chandigarh. The
spawning mark formed during March-May has
been considered valid for age determination.
We studied the growth of Cirrhinus
mirgala from river Ghaghra. We recorded the
growth rate (in cm) which was 29.13, 13.47,
11.3, 8.76, 6.99, 6.71, 5.86 and 4.75 cm for
one to eight age classes respectively (Fig.)
Johal (1982) worked on growth of
Catla catla in Gobindsagar, Rangmahal and
Harike. They found that the l1 in Gobindsagar
was 25.89 cm. The l2 in Gobindsagar was 45.33
cm, in Rangmahal 52.11 cm, in Harike 48.77
cm. The l3 in Gobindsagar was 60.75 cm, in
Rangmahal 65.56 cm, in Harike it was 64.73
cm. The l4 in Gobindsagar was 77.99 cm, in
Rangmahal 77.15 cm, in Harike it was 74.34
cm. The l5 in Gobindsagar was 90.49 cm, in
Rangmahal 85.77 cm, in Harike 82.44 cm. The
l6 in Gobindsagar was 96.15 cm, in Rangmahal
91.97 cm, in Harike 88.85 cm. The l 7 in
Gobindsagar was 99.31 cm, in Rangmahal
85.58 cm, in Harike 94.67 cm respectively.
We worked on growth of Catla catla in river
Ghaghra. We found that the l1 was 29.89 cm, l2
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Fruit Rot of Ananas
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During extensive Survey of local
market in 2014 at Hathras, Aligarh and Agra
(U.P.). Several fruits of Ananas (Ananas
Comocus Roxb) was found infected. The fruits
exhibited Whitish-Blue and brownish patches,
which later on, embraced the whole fruit. In
the advance stage, the diseased fruits were
irregularly depressed due to intensive tissue
maceration. Such fruits were collected from the
market. The extent of rotting ranged from 1518% a time, the whole consignment is rendered

unfit for human consuption. The effect tissues
were soft, Blueish and watery. Under humid
conditions brown blue mass of spores appeared
on the surface of rotten tissues and emitted bad
smell. (Fig.1)
To isolate the pathogen diseased fruits
were surface sterilized with 0.1% Hgcl2. and
cut in to small bits, which plated on P.D.A. and
Czapek’s agar media and incubated at
28 0 C+2 0 C. T he fungi was isolated as
Panicillium Italicum Thom and the
pathogenicity was tested with replicates by
artificial inoculation method of Tandon and
Mishra (1969). Inoculated fruits were incubated
at 280C+20C. Corresponding controls were
maintained.
The fungi produced soft rot on fruits
within 4-5 days and reisolation from the yielded
the same organism.
The authors are thankful to Dr.
A.N.Roy, Department of Botany, Agra College,
Agra and U.G.C. for financial assistance.
REFERENCES :
Tandon R.N. and Mishra A.N.(1969). Indian
Phytopathology. test by knife injury method
2nd phytopathology 20:1-12.
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Population Dynamics of Sarus Crane (Grus antigone antigone, Linn.)
in and around Alwara Lake of district - Kaushambi (U.P.), India
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ABSTRACT
Survey of Sarus Crane (Grus antigone antigone, Linn.) was carried
out within a period of one year (from Jan. 2013 to Dec. 2013) in and around
Alwara Lake of district Kaushambi (U.P.), India. Crane population was
recorded as single, pairs, pairs with juvenile, juvenile and flocks. Population
size was 60.3±6.2 (16-80). Population was significantly influenced by local
climatic temperature than humidity. Only single and flocks more significantly
correlated positive to climatic temperature. Maximum number of 723 Cranes
was recorded with a density of 1.8/ hectare including all age groups. During
the survey adult pairs were recorded with a maximum percentage of 40.1
preceded by flock (23.9%) among all the observed age groups.
Inspite of extreme temperature and humidity cranes were observed enjoying
this land form. Besides this openness of land, numerous marsh wet land
including the lake, alterations of crop fields i.e. Kharif, Rabi and Jayad ,
availability of food resources, variation in aquatic plants make the crane life
style compatible to this habitat. Hence the objective of this study was to
explore conservational and distributional aspects of crane and its habitat
which can be shared in public awareness programmes.
Key words : Conservation, population dynamics, Kaushambi, Grus
antigone, Sarus Crane, Alwara lake.

INTRODUCTION
Sarus Crane is the only resident
breeding crane in India and its population is
comparatively more in Uttar Pradesh than other

states. Hence, it is declared as State Bird by
the Government of Uttar Pradesh for its
conservation. It is the world’s biggest flying
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cropland vegetation, e.g., paddy fields and
other kharif crops.

water bird. It is widely distributed with
maximum number in Uttar Pradesh than its
adjacent states of Bihar and Madhay Pradesh
(Gole, 1989) followed by Gujarat and
Rajasthan.

In India, there is an alarming crash in
the population of this species especially in Uttar
Pradesh. The loss of natural habitat seems to
be the most important cause for this drastic
change or reduction in number. Therefore the
present study is an attempt to explore the census
of crane population and its correlations to
climatic parameters, natural habitat and Alwara
lake.

In Uttar Pradesh, they are located
mainly in district Mainpuri, Etawah, Etah,
Kaushambi and Aligarh (Sunder, 2000). Among
these only one species of crane has been
recorded in and around the Alwara Lake,
District Kaushambi. Biodiversity indices of
aquatics as well as inland are sparingly
productive and seasonal. The variations of
rainfall, temperature and the Yamuna river
flood are the abiotic factors which greatly
attributes to its aquatic biodiversity. It is an old
marshy riparian wetland surrounded by
agricultural and nonagricultural land. The small
seasonal marshy lands were considerably
noticed around the lake among crops land. The
large openness around the lake was noticed due
to seasonal flooding by Yamuna river. These
are the factors that provide optimum habitat
for the Sarus Cranes. Prakash et al, 2014
reported 487 cranes from its three different
transect and agrued that from ecological point
of view site is very favourable for Sarus Crane,
Grus antigone distribution. They further
reported that the highest population of Sarus
Crane was reported in Transect II (207) during
the survey probably due to availability of
sufficient food, mainly small molluscs,
crustaceans, worms and grains present in

Study area
The lake under exploration is a natural
lake and now a part of important wetland. The
study area was divided into three major
transects of landscape on the basis of its
vastness, diversity of flora and fauna and type
of water body (wetland or taal, Image 1).
The lake is surrounded by agricultural
fields and connected with river Yamuna
towards transect III and terminal part of
Kishanpur lift canal towards transect I. Thus
the habitat in the form of wetland is perennial,
although during summer the water level falls
down. During rainy season water depth goes
upto about 20 meters and during summer the
depth comes down to about 15 meters. Lake
has derived its name from village Alwara.
Locally it is called Alwara Taal. Alwara lake
is a naturally formed lake and covers about 400
hectare. The surrounding villages are Paur
Kashi Rampur in East, Tikara in North and
Shahpur in South and river Yamuna in west.

MATERIALS AND METHODS
The authors used binocular, camera,
motorbike, chappu boat, field stick etc. for
various purposes. The findings are based upon
the work conducted between January to
December, 2013. Investigations were

conducted in morning hours between 6.0am to
9.0am and evening hours between 2.0pm to
5.0pm during our routine field trips. All the
observations were made while moving through
the chappu boat and walking along the
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croplands, mudlands, natural areas using 7.35
and 8.40 binoculars. Sights and calls were the
devices to enlist a bird at a particular site.
Identification of different species was aided by
using standard guides. Besides actual sightings,
inquiries from local people were also made to
ensure the estimate of existing population and
their perceptions about the existence of the
Crane. Census was avoided during rainy days.
Population comparison was determined as a
single, pair, pair with one juvenile, pair with
two juveniles and flocks comprising adults and
juveniles. The encounter rate of Sarus crane
population was calculated by the relationship:

of 50 km and nearest airport is Bamrauli,
Allahabad at a distance of 75 km. It is situated
between the latitude 25 O 24’05.84’’N –
25025’10.63’’N and longitude 81O11’39.49’’E
-81O12’57.95’’E.
Climate around Alwara Lake
Its weather is tropical to subtropical
with some variations over the year. Winter
occurs between the months of late October to
early March. Mid December to mid January is
season of severe cold and irregular appearance
of fogs are the characteristic feature of winter.
Usually Spring occurs from mid February to
end of April. Summer approaches in the month
of April and ends in late June. It is marked by
high velocity of winds known as loo in the
month of May and June. Rainy- Approximately
350 mm rainfall observed annually from late
June to early October. Irregularity of rainfall
was also noticed year wise which influenced
the landscape ecology of the lake. Autumn- It
commences in mid October & ends in late
November. Temperature shows with high
fluctuation over the year and noticed
determinant parameters of this landscape.
Maximum temperature is 480C to 500C during
summer and minimum 010 C to 50C during
winter.

Systat 12 (Wilkinson, 1982) software
was used for the statistical analysis of data.
The local climatic temperature and humidity
were recorded by mercury degree centigrade
ther mometer and alcoholic hygrometer
respectively. Their monthly mean±standard
error variations were tabulated.
Geography of Alwara Lake
By road the lake is 85 km away from
Allahabad district, 45 km from Manjhanpur
head quarter of Distric-Kaushambi and 290 km
from Lucknow, capital of Uttar Pradesh. Its
nearest railway station is Bharwari at a distance
RESULT AND DISCUSSION

more than previously reported 487 by Prakash
et al., 2014 during Sep, 2011-Dec, 2012. The
enhanced crane population was due to more
nesting sites (marshes) in the study area and
short distance immigration of flocks across
Yamuna river. Similar short distance migration
in Sarus Crane has been also reported by Nandi,
2006. Since the adult pairs were recorded in
maximum number 292 (4-40) with 40.1%
preceded by flocks 169 (5-20) with 23.9%

The population of sarus crane was recorded as
single, pairs, pairs with juvenile, juvenile,
flocks in their respective numbers and age
groups (Image 2, 3, 4). Their monthly variations
are tabulated in Table 1 and statistical graphs
are shown in Figure 1-4. The climatic variation
(Atmospheric temperature and humidity)
recorded monthly are shown in Table 2. A total
number of 723 (16-80) cranes were recorded
during the survey period of 2013 which was
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Table 1. The overall monthly variations of Sarus Crane in and around Alwara lake during 2013.
S. Months

Single

No.

No. of

No. of

Juvenile Flock Total

Adult in Adult in

Adult Cranes

Density =

Pairs

TotalCrane No.

Pairs+J Flocks
No.

No.

2

1

1

0.1

9

3

1

69

0.2

11

4

2

72

0.2

13

3

3

19

80

0.2

15

3

3

1

20

77

0.2

17

1

4

0

0

18

66

0.2

19

0

2

40

0

0

17

64

0.2

20

0

2

38

3

0

16

61

0.2

19

1

2

5

20

30

1

15

71

0.2

10

10

2

11. Nov.

4

16

36

3

15

74

0.2

8

12

2

12. Dec.

0

6

3

2

7

18

0.0

3

1

1

13. Total

89

292

117

56

169

723

1.8

146

39

25

14. Range

0.0-19.0

4-40

0-36

0-17

5-20

16-80

0.0-0.2

2.0-20.0 0-12

1-4

24.3±

9.8±

4.6±

14.5± 60.3±

0.16±

12.1±

3.5±

2.1±

3.5

3.3

1.6

1.4

0.02

1.8

1.1

0.9

Pair

Pair+J

1. Jan.,2013 0

4

3

4

5

16

0.0

2. Feb.

3

18

9

17

8

55

3. Mar.

9

22

12

14

12

4. Apr.

12

26

9

8

17

5. May

16

30

9

6

6. Jun.

19

34

3

7. Jul.

10

38

8. Aug.

7

9. Sep.

4

10. Oct.

15. Average 7.4±
+SE

1.734

observed /Hectare

6.2

Table 2. The overall monthly climatic variation in and around Alwara Lake during 2013.
S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Jan., 2013
Feb.
Mar.
Apr.
May
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.

Temperature (oC)

Humidity (%)

5.3±2.1
12.4±2.5
26.2±2.5
35.4±2.0
40.0±2.2
45.8±3.6
30.5±4.8
30.0±1.0
29.3±1.3
25.9±1.7
12.3± 2.5
10.0±2.3

89.3±2.5
84.9±3.2
79.1±5.2
58.9±4.0
57.8±4.3
59.6±5.8
84.0±9.0
92.8±2.6
94.6±1.6
87.7±2.5
82.0±97
91.3±1.8
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Table 3. Analysed values (r) of Pearson Correlation between the different age group of Sarus crane and
climatic factors during 2013.
Single

No. Adult No. Adult+ Juvenile Flock
in Pair
J in Pair

Single
1.000
No. Adult in 0.622*
1.000
Pair
No. Adult +J -0.154
-0.319
1.000
in Pair
Juvenile
-0.028
-0.303
0.083
Flock
0.807** 0.845*** 0.041
Total
0.733** 0.688*
0.350
Density/
0.650*
0.788**
0.274
hectare
Tem. (oC).
0.919*** 0.806**
-0.222
Hum. (%)
-0.853*** -0.207
-0.016
Significant at *P<0.05, **0.01, ***0.001

Total

Density Tem.
/hectare (oC)

Hum.
(%)

1.000
-0.389
0.040
-0.114

1.000
0.861***
0.887***

1.000
0.958***

1.000

-0.207
-0.220

0.894***
-0.529

0.751**
-0.549

0.752** 1.000
-0.380 -0.662* 1.000

Figure 1. Bar Graph shows the observed monthly variations among the different age group of
Sarus Crane during 2013.
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Figure 3. Pie chart represents the percentile
variation of Sarus Crane population in Alwara
lake during 2013.
Figure 2. Line Chart shows the Monthly
variations of total count crane with standard
error in Alwara lake during 2013

Fgure 4. Pearson Correlation Matrix with linear regression line shows the significant correlation among
all age groups of Sarus Crane and climatic factors of Alwara lake during 2013.
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Image 1. The location of the study area

Image 2. Shows the single adult Sarus Crane in Alwara Lake.
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Image 3. Shows the adult pair of Sarus Crane in Alwara Lake.

Image 4. Shows the adult pair with juvenile of Sarus Crane in Alwara Lake.
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season for preparation of breeding before
winter season (August to October).
The atmospheric temperature (5.3 45.8o C; Table 2) of Alwara lake supported
more significantly to the population of single
crane at P<0.00 (Figure, Table 3) and flocks at
P<0.001than pair at P<0.01 but discouraged to
adults with juvenile and juvenile. This
correlation occurred due to general biological
response of birds against climatic temperature.
Perhaps the density/hectare was encouraged by
atmospheric temperature at P>0.01. This
correlation was seen due to the openness and
flora of the lake. The atmospheric humidity
significantly showed negative effect only to the
single crane population at r=-0.853 (P.0.001)
than insignificant to other individuals of crane
populations (Table 3 and Figure 3, 4).

(Figure 3, Table 1); their numbers have been
supportly increased in the month of August and
May respectively. The increment in pairs is
encouraged by the breeding site (marshes)
around the lake (Lahiri, 1955 and Borad et al.
2001). Similarly flocks increased due to
openness around the lake in the summer season
from May-July (Livesey, 1937). Pearson
correlation values (r) also strongly supported
the relations between maximum temperature
and flocks at P<0.001 and flocks were
significantly related with pair s at
P<0.001(Figure 4,Table 3). Therefore, it could
be hypothesized that flocks took short distance
immigration to this favourable site across
Yamuna river during summer season and
imparted in pairing habit during the late rainy
CONCLUSION

like openness, agricultural land and seasonal
marshes dominated over the climatic factors
which resulted in increased population of
Cranes during 2013 in and around Alwara lake.

The observed variations among all age group
of Sarus Crane were seasonally correlated in
and around Alwara lake. Their population
pattern was significantly influenced by
temperature than humidity. While other factors
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ABSTRACT
Protease enzyme from bacterial isolates AKS-4 and AKS-6 was successfully
purified by ammonium sulfate precipitation. Purified enzyme fractionate
obtained from 80% salt saturation showed highest protease activity. Protease
activity of crude lysate was increased after purification with 80% salt
concentration. Purified protease fractions (80% salt saturation) obtained from
bacterial isolate-AKS-4 and AKS-6 were named as P-1 and P-2, respectively
with protease activity of 35.07 U/mL and 34.46 U/mL. Extracellular protease
from isolate AKS-4 was purified to 9.29 fold by (NH 4) 2SO 4. Enzyme
fractionates P-1 and P-2 showed increased activity at neutral and alkaline
pH range while enzyme activity was reduced under acidic pH. P-1 and P-2
demonstrated increased protease activity at higher temperature range (50
ºC, 60 ºC). The impact of different divalent metal ions and organic solvents
on protease activity of both enzyme fractions was investigated. Highest
protease activity by both enzyme fractions was obtained with calcium chloride
and n-butanol.
Key words: Bacterial isolates, purified enzyme, ammonium sulfate
precipitation, crude lysate, temperature.

INTRODUCTION
Proteases are group of enzymes, catalyze hydrolysis
of polypeptide chain into smaller peptide chain or
free amino acids (Abirami et al., 2011).

Proteases are of the most imperative industrial
enzymes synthesize and produced by a wide
range of microorganisms, including fungi,
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et al., 1996). Protease has application in laundry
industry, where they are used to remove protein
based stains from clothing (Asker et al., 2013).
About 50% of the total industrial enzymes is
contributed by proteases so they are very
important enzyme (Rao et al., 1998). They
occupy an important position due to their broad
applications in leather, pharmaceutical, food,
detergent, laundry, photography and agriculture
industries. They are also used in brewing,
peptide synthesis, meat tenderization, cheese
making, bioremediation and medical diagnosis
and as treatment for wound and inflammation
(Anwar and Saleemuddin, 1998; Gupta et al.,
2002). The exploitation of an enzyme for
various industrial purposes depends on its
distinctive characteristics such as optimum pH,
temperature, enzyme stability in presence of
various organic solvents, metal ions, mode of
action of enzyme, etc. (Zhang et al., 2011).
Therefore, the aim of present study was to
purify and characterize the protease enzyme
from soil borne bacteria.

bacteria, yeasts, molds, and are also found in
different animal tissues and in plants. Bacterial
proteases are generally extracellular, active at
broad pH range, and easily produced in large
quantity (Walsh et al., 1970). Bacillus produces
a broad range of extra-cellular enzymes,
including proteases. Several Bacillus species
were known as protease producers i.e., Bacillus
mojavensis, Bacillus cereus, Bacillus
megaterium, Bacillus subtilis and Bacillus
sterothermophilus (Asker et al., 2013).
A submerged fermentation in which nutrients
are present in solubilized form in large quantity
of water with good aeration rate and agitation
speed in a fermenter. In this method
environmental factors such as temperature and
pH can be controlled very well. Impeller of
fermenter control mixing and allows equal
distribution of microbial cells, products, toxic
waste products, nutrients and oxygen throught
fermentation broth. This method is
recommended for the production of
extracellular enzymes from microbes (Gervais
MATERIALS AND METHODS

concentrated HCl 20 mL and distilled water 100
mL). HgCl2 reacted with unhydrolyzed gelatin
to produce opacity making the clear zones
easier to see (Abdel Galil, 1992).

2.1. Isolation, screening and identification
of proteolytic bacteria from soil
Soil samples 1 and 2 were collected from
botanical garden and medicinal plant garden
of Banasthli University, respectively. Bacteria
were isolated by serial dilution agar plate
technique earlier described by Kader et al.
(1999). In order to identify protease producers,
bacteria were inoculated in gelatin agar
medium plates followed by incubation of plates
at 37ÚC for 2 days. Protease producers were
identified based on formation of clear zone
around their colonies after flooding the plates
with HgCl 2 solution (HgCl 2 5.0 gm,

2.2. Protease production
One mL of 24 h old Luria broth culture was
inoculated in 100 mL of protease production
medium containing (% w/v): CaCl 2 0.01;
K2HPO4, 0.05; yeast extract 0.02; peptone 1.0;
MgSO4 0.01; glucose 0.1; pH 7.0 (Quadar et
al., 2009). Crude enzyme extract was prepared
by centrifugation of fermentation broth at 8000
rpm, 4 ºC for 15 minutes.
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enzyme extract were placed at 37 ºC for 30
minutes thereafter 1mL of Trichloroacetic acid
solution was added to stop the enzymatic
reaction. After standing for 15 minutes for
precipitation reaction to occur, it was filtered
using Whatmann’s No 1 filter paper. 0.4 mL of
filtrate was added in 1 mL of sodium carbonate
solution followed by addition of 0.2 mL of 2
fold diluted Follin Ciocalteus phenol reagent.
Above mixture was incubated in dark at room
temperature for 30 minutes for the development
of blue color. The concentration of tyrosine
released from casein by protease action was
measured at 660 nm against a reagent blank
using tyrosine standard. Tyrosine was taken in
following concentration range for the
preparation of standard curve: 27.5 µM, 55 µM,
110 µM, 220 µM and 275 µM. One protease
unit was defined as the amount of enzyme
required to releases 1 µM of tyrosine per minute
per mL at 37ºC, pH 7.5 (Mohapatra et al.,
2003). All the experiments were done in
triplicates and mean values are presented.
The enzyme activity (U/mL) was calculated
by following formula
Enzyme activity (Units/mL) =
µmole tyrosine equivalent releases x 2.2
(Total volume of assay)
Volume of enzyme taken (0.2 mL) x
Incubation time (30) x 1.6
2.2= Total volume of assay (in milliliters).
0.2= Volume of enzyme used (in milliliters).
1.6= Volume of sample taken in cuvette for
absorbance.
Specific activity is the enzyme activity in one
mg of total protein (expressed in μmol/min/
mg).
The specific enzyme activity (U/mg) was
calculated by following formula
Specific enzyme activity (U/mg) =
Enzyme activity (U/mL)
Total protein content (mg/mL)

2.3. Measurement of enzyme activity
Protease activity in the crude enzyme extract
was determined according to the method of
Carrie Cupp-Enyard (2008) by using casein as
substrate.
2.4. Partial purification of protease
Crude enzyme extracts were used for
purification. Differ ent concentration of
ammonium sulfate (30%, 70% and 80%) was
taken for partial purification of protease. For
30% salt saturation, solid ammonium sulfate
was added to enzyme extract with stirring and
it was left for 3 hours at 4 ÚC. The precipitate
was removed by centrifugation at 10,000 rpm
at 4ºC for 15 minutes. The pellet was
reconstituted in minimum amount of 50 mM
potassium phosphate buffer (pH 7.5) and
protease activity in pellet was determined.
Additional ammonium sulfate was added to the
supernatant in order to bring the saturation to
70% and it was left for 3 hrs at 4 ÚC. Again it
was centrifuged to obtain pellet. Enzyme
activity was measured in pellet and additional
ammonium sulfate was added to the
supernatant in order to bring the saturation to
80% and enzyme activity at 80 % saturation
was determined. Fold purification and
percentage yield was deter mined using
following formula.
Fold purification =
Specific protease activity of each fraction
Specific protease activity of crude protein extract
Percent yield =
Protease activity of each fraction
×100
Protease activity of crude protein extract

2.5. Measurement of activity of partially
purified protease
The reaction mixture was containing 1 mL of
0.65% case in solution and 0.2 mL of crude
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2.6.3. Effect of metal ions on enzyme stability
2.6. Characterization of partially purified
enzyme

The impact of various metal ions at
concentration of 5mM on protease stability was
studied by pre-incubation of enzyme
preparation for 2 hrs at 37 ºC in the presence
of divalent metal ion solution (Ca 2+, Mg2+,
Mn2+, Ba2+, Cu2+, Li2+ and Zn2+). Thereafter,
protease assay was performed at 50 ºC and pH
8.0. The enzyme activity was determined
without adding metallic ions, considered as the
control for determining relative enzyme
activity. Relative enzyme activity was
determined using following formula (Sharma
et al., 2014).
Relative enzyme activity (U/mL) =

Partially purified enzyme from both bacterial
isolates (AKS-4 and AKS-6) obtained after 80
% salt saturation was used for characterization
study. The effect of various parameters on
enzyme activity and stability was measured.
2.6.1. Effect of pH on protease activity
The impact of pH on the activity of purified
enzyme was studied by incubating reaction
mixture at different pH range (4-9) of
potassium phosphate buffer (50 mM) at 37 ºC.
pH of buffer was adjusted using 1N HCl and
1N NaOH. Upon completion of incubation
period enzyme activity was determined.

Enzyme activity of control (without metal ion)
Enzyme activity with metal ion

2.6.4. Effect of organic solvents on enzyme
stability

2.6.2. Effect of temperature on protease
activity

The impact of various organic solvents (10%,
v/v) on protease stability was studied by preincubation of enzyme preparation for 2 hrs at
37 ºC in the presence of organic solvent
solution. Thereafter, protease assay was
performed at at 50 ºC and pH 8.0. Relative
enzyme activity was determined by considering
the activity of the enzyme without any organic
solvents as 100%.

The impact of temperature on the activity of
purified enzyme was studied by incubating the
reaction mixture at different temperature range
(40 ºC, 50 ºC, 60 ºC and 70 ºC). Upon
completion of incubation period enzyme
activity was measured.

RESULT AND DISCUSSION
production in fermentation broth. Four bacterial
isolates from soil sample 1 were named as
AKS-1, AKS-2, AKS-3 and AKS-4
respectively. Four bacterial isolates from soil
sample 2 were named as AKS-5, AKS-6, AKS7 and AKS-8 respectively. Isolates AKS-4 and
AKS-6 was showing highest protease activity
so protease from these isolates were selected
for purification and characterization study.

3.1. Isolation, screening and production of
protease
From a total of 2 collected soil samples, 12
bacterial colonies were isolated. Among 12
isolates, 4 isolates from soil sample 1 and 4
isolates from soil sample 2 were shown clear
zone around streaked lines. Then these 8
bacterial isolates were selected for protease
68

THE SCIENTIFIC TEMPER

ISSN 0976 8653

VOL -VII, No. 1&2, January-2016
Similar purification process was done by
3.2. Partial purification of enzyme
Results presented in Table 1 showed that Abirami et al. (2011). Umayaparvathi et al.
(NH 4 ) 2 SO 4 concentration of 80% totally (2013) reported purification of protease from
precipitated protease enzyme. In the crude Bacillus cereus SU12 with ammonium sulfate
enzyme preparation, the enzyme extracted from precipitation. Highest specific activity was
bacterial isolates AKS-4 and AKS-6 was obtained after 80% salt concentration. Oke and
demonstrated 24.46 U/mL and 33.61 U/mL Onilude, 2014 reported purification of protease
enzyme activity, respectively. Protease activity by (NH 4 ) 2 SO 4 precipitation, gel filtration
was increased by enzyme fractions of bacterial chromatography and ion exchange
isolates AKS-4 and AKS-6 obtained after chromatography. Sharma et al. (2014) purified
purification with 80% (NH 4 ) 2 SO 4 protease by ammonium sulfate and reported
concentration. It was 35.07 U/mL and 34.46 that 6.65-fold purification was achieved from
U/mL, respectively. Partially purified enzyme initial crude lysate during (NH 4 ) 2 SO 4
fractions obtained from 80% (NH 4 ) 2 SO 4 precipitation (50-70%).
concentration from bacterial isolate-AKS-4 and
AKS-6 was named as P-1 and P-2.
Table 1: Summary of Partial purification of protease extracted from bacterial isolates
AKS-4 and AKS-6.
Percentage
saturation of
(NH4)2SO 4

Absorbance
at 660nm

Protease
activity
(U/mL)
AKS-4 AKS-6 AKS-4 AKS-6
Crude enzyme 0.80
1.10
24.46 33.61
extract
30%
0.53
0.206 16.31 6.28
70%
0.632 0.215 19.27 6.55
80%
1.15
1.13
35.07 34.46

Protein
content
(mg/mL)
AKS-4 AKS-6
4.99
4.33

Specific
activity
(U/mg)
AKS-4 AKS-6
4.90
7.66

0.22
0.78
0.77

74.13 11.62 15.12
24.70 26.2
5.04
45.54 430.75 9.29

0.54
0.25
0.08

Fold
purification

Percentage
yield

AKS-4 AKS-6 AKS-4 AKS-6
1.0
1.0
100
100
1.51 66.68 18.68
3.42 78.78 19.48
56.23 143.37 102.52

et al. (2013) reported bacterial protease was
78% active in the pH range of 7.0-8.0. Joo et
al. (2003) reported that Bacillus clausii
protease was stable in the broad pH range of
4.0-12.0 while maximum activity was obtained
at pH 12.0. Abirami et al. (2011) reported
optimum pH for highest protease activity from
Penicillium janthinellum. It was 6.5.
3.4. Effect of temperature on enzyme activity
Table 3 demonstrated results of impact of
temperature on protease activity of purified
enzyme fractions (P-1 and P-2). Both fractions
P-1 and P-2 showed highest protease activity
when incubation temperature of protease assay
was 50 ºC. The protease activity was increased
at higher temperature range. The enzyme

3.3. Effect of pH on enzyme activity
Results presented in Table 2 showed that the
optimum pH for protease activity of enzyme
fractions P-1 and P-2 was 8.0. The enzyme
activity for P-1 and P-2 was 21.76 U/mL and
12.50 U/mL, respectively. Enzyme activity was
increased at neutral and alkaline pH while
protease activity was reduced under acidic pH.
Alkaline nature of protease indicates it’s
suitability in alkaline environment of various
industries.
Balachandran et al. (2012) reported protease
activity over a wide pH range and it was found
that enzyme was most active at pH 8-9. Asker
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pH

4
5
7
8
9

Table 2: Effect of pH on the activity of partially purified enzyme fractions (P-1 and P-2).
Absorbance at 660nm
Concentration of
Protease
liberated tyrosine (µM)
activity (U/mL)
P-1
P-2
P-1
P-2
P-1
P-2
0.16
0.07
26.66
11.66
4.88
2.13
0.21
0.13
36.16
21.66
6.61
3.96
0.68
0.18
114.66
31.00
20.98
5.67
0.71
0.41
118.66
68.33
21.76
12.50
0.55
0.21
92.33
36.33
16.89
6.64

activity was found in following descending
order: 50 ºC > 60 ºC > 70 ºC > 40 ºC.
Balachandran et al. (2012) reported protease
activity over a broad range of temperature from
4 to 50 ºC. Highest activity was obtained at 48 ºC. Enzyme activity was completely lost at
37 ºC. Bajaj et al. (2011) reported that protease
activity was tested over a wide range of

temperature 60-90 ºC. Asker et al. (2013)
investigated effect of different temperature on
Bacillus megaterium protease activity and It
was found that protease activity was highest
when incubation temperature was 50 ºC.
Abirami et al. (2011) reported highest protease
activity at temperature between 30-40 ºC.
3.5. Effect of metal ions on enzyme stability

Table 3: Effect of temperature on the activity of partially purified enzyme fractions (P-1 and P-2).
Temperature
(ºC)
40
50
60
70

Absorbance at 660nm
P-1
0.2
1.96
1.85
1.62

P-2
0.11
1.04
0.42
0.33

Concentration of
liberated tyrosine (µM)
P-1
P-2
34.00
19.00
326.66
174.83
309.33
70.00
271.33
56.00

Table 4 revealed results of impact of various
metal ions on protease stability of purified
enzyme fractions (P-1 and P-2). Protease
activity from P-1 was increased in presence of
following divalent metal ions Ca 2+, Mg2+, Mn2+
and Li2+. A decrease in the protease activity was
measured when enzyme was preincubated with
Ba2+, Cu2+ and Zn2+. Highest enzyme activity
by both fractions (P-1 and P-2) was observed
in presence of Ca 2+. It was 59.78 U/mL for P1 and 47.33 U/mL for P-2, respectively.
Sharma et al. (2014) reported that Ca2+, Mn2+
and Mg2+ increased enzyme activity by 36%,

Protease activity
(U/mL)
P-1
P-2
6.22
3.47
59.78
31.99
56.60
12.81
49.65
10.24

22% and 8%, respectively while other metal
ions Cu2+, Zn2+, Na+ and K + had a negative
effect on protease activity. Uddin et al. (2015)
reported that MgSO4 increased the protease
activity while β-mercaptoethanol decreased
enzyme activity. NaCl did not change the
enzyme activity. Asker et al. (2013) reported
that Mg2+, Ca 2+ and Cu2+ increased protease
activity from purified bacter ial enzyme
fractionate by 110, 112 and 109%, respectively.
3.6. Effect of organic solvents on enzyme
stability
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Table 4: Stability of partially purified enzyme fractions (P-1 and P-2) under various divalent metal ions.
Metal ions

Control
CaCI2
MgSO4
MnCI2
BaCI2
CuCI2
LiSO4
ZnSO4

Absorbance at
660nm
P-1
P-2
0.9
0.88
1.96
1.55
0.98
0.75
1.18
1.45
0.85
0.88
0.85
0.87
0.99
0.99
0.77
0.70

Concentration of liberated
tyrosine (µM)
P-1
P-2
150
146.66
326.66
258.66
163.33
125
196.66
241.66
142.66
147.5
141.66
145
166
165
128
116.66

Results presented in Table 5 showed that
highest enzyme activity by both fractions (P-1
and P-2) was obtained in presence of n-butanol.
Table 5 revealed that protease was found stable
in various organic solvents. Methanol, ethanol
and n-butanol increased protease activity by
both protein fractions (P-1 and P-2) while
decrease in the enzyme activity was measured
in presence of acetone.

Protease
activity (U/mL)
P-1
P-2
27.45 26.84
59.78 47.33
29.89 22.87
35.99 44.22
26.10 26.99
25.92 26.53
30.37 30.19
23.48 21.35

Percentage relative
enzyme activity
P-1
P-2
100
100
217.77
176.36
108.88
85.22
131.11
164.77
95.11
100.56
94.44
98.86
110.66
112.5
85.55
79.54

Karbalaei-Heidari et al. (2013) reported that
purified protease was completely stable in ethyl
acetate, toluene, n-hexane and chloroform at
10% and 50% (v/v) and moderate stable in
ethanol and DMSO at 50% (v/v). Rahman et
al. (2006) reported stability of protease in
different organic solvents. Solvents such as ndodecane, n-decane, isooctane and n-

Table 5: Stability of partially purified enzyme fractions (P-1 and P-2) under various organic solvents.
Organic
solvents
Control
Methanol
Ethanol
n-butanol
Acetone

Absorbance at
660nm
P-1
P-2
0.35
0.33
0.31
0.46
0.43
0.55
0.99
0.86
0.25
0.28

Concentration of liberated Protease
tyrosine (µM)
activity (U/mL)
P-1
P-2
P-1
P-2
58.33
55.66
10.67
10.18
51.66
76.66
9.45
14.03
71.66
92.33
13.11
16.89
166.33
143.33
30.43
26.23
43
46.66
7.86
8.54

hexadecane (25%, v/v) increased protease
activity by 85%, 83%, 78% and 59%,

Percentage relative
enzyme activity
P-1
P-2
100
100
88.61
137.81
122.91 165.98
285.27 257.66
73.74
83.88

respectively after 30 minutes preincubation.

CONCLUSION
From the present study, it is concluded that
protease extracted from soil borne bacterial
isolates AKS-4 and AKS-6 was purified by
ammonium sulfate precipitation. The
characterization of partially purified protease
was done. Protease activity was maximum at
pH 8.0 of reaction mixture, indicates alkaline

nature of protease. Purified protease is highly
active at temperature near 50 ºC. Enzyme
activity from protein fractionate P-1 and P-2
was increased in presence of calcium chloride.
Methanol, ethanol and n-butanol have positive
impact on protease activity. Fur ther
characterization of protease can be carried out
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to determine its suitability in various industrial
processes. The purified protease can be used

for various purposes in food, pharmaceutical
and detergent industry.
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ABSTRACT
Biotechnology in recent years emerged as a cascade of tools of immense
possibilities and exhibited substantial role in the service of humans in
particular in agriculture, biomedical and drug development sector.
Simultaneously the biotechnological approaches have been severely criticized
by the scientists, Politicians, Administrators, sociologists and even the
common public. General conception against the newest branch of Bio science
is gradually being formed and a traditional society as we have in India
constitutes the rationale. Many times the grounds of the criticisms are pre
informative and the critics are imaginary and non scientific. Therefore, in
better service to the society biotechnologists need to acquire the faith of the
People of the country which can be done only by serving the society enabling
the real benefits. The intermittent interrelation ships of science, scientists
and the society in different centuries along with the significant historiography
of scientific communication among masses and scientific temper in Indian
perspective have been discussed. Besides, the historiography and the
relevance of the Centre for People’s Biotechnology in National and
International context have been discussed
Keywords: Historiography / Science / Scientific Temper / Biotechnology
Communication / India

Undoubtedly, modern scientific and
technological innovations in almost all the
branches of science elicited a revolutionary
impact on the society, throughout the world.

On one hand, the science has provided several
tools to lead a luxurious and prosperous life,
manage several incurable diseases, distances,
communication strategies, energy solutions,
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the responsibility. It would not be out of context
to describe two incidents to elaborate the
conceptual dilemma and status of scientific
temper in India. The first one, it was the middle
of the last quarter of the twentieth Century
when the then Prime minister, Late Rajiv
Gandhi invited the attention of the countrymen
to prepare for progression of the country to
twenty first century. Meanwhile, in the last
decade of the last century on a miraculous day
Ganesha and almost all the idols of the Lord
Shiva, Kali, Krishna etc. felt hungry and urged
milk from his followers and began to engulf
milk throughout the world. People rushed to
temples with pots filled with milk. The matter
of fact came to the author ’s notice. After
reaching the nearby temple it was noticed that
the crowd was behaving his own way without
any order or sequence. The milk offered to the
gods was going to the gutter through the
temple’s outlet. It was the matter of belief and
the tendency of crowd. Scientifically, the
incident was an excellent exhibition of
visionary illusion and principle of surface
tension. The matter of great concern was that a
radio (AIR) Journalist interviewed a Scientist
from highly reputed research institute situated
at Lucknow, saying that the God has accepted
his offered milk and emptied his pot filled with
milk. The second incident was the occasion of
Bhoomi Poojan ceremony of the National
Academy of Sciences, India’s New Building
in the year 2001. The Eminent Professor, M.
G. K. Menon, the then President of the
Academy was offering his worship on behalf
of the Academy before laying the foundation
stone and Professor S. K. Joshi the then D. G.
CSIR was standing adjacent to him chanting
the Durga Saptasati Mantras, A senior Scientist,
Perhaps retired Professor of Botany (AU) came
to one of the organizers (Author) and asked

employment opportunities and multi sectarian
economy. According to a report from Chuck
Easley, a Stanford Faculty, seven millions
(7,209,700) of researchers were there in the
world who have contributed to science through
publications or their doctorate thesis in the year
2007. On the other hand, the backlashes and
the detrimental manifestations of science in the
society are enumerated. Green house gas
mediated global war ming, deteriorating
environmental health, water and sanitation
crisis, vector borne diseases, depleting forest
covers, endangered species diversity, soil
infertility, agricultural sustainability, insect
resistance against insecticides, microbial drug
resistance, poverty and hunger, nutritional
deficiency, social security, natural calamities
and episodic events of awashes, droughts, earth
quakes, waste and sewage management,
depleting natural resources, etc. have been
recognized as the serious challenging threat to
the mankind. The recent scientific and
technological developments in various sectors
enabled us to elucidate management strategies
which a few decades earlier were largely
considered to be an arduous task to concerned
managers, policy makers and scientists. For the
most of its parts the mitigation strategies, in
view of scientists as well as sociologists,
require public participation on the gross root
level and an integrated effort of administrators,
politicians, policy makers, corporate leaders
etc. However, during episodic events general
public and even the Government authorities
look forward towards scientists.
The foregoing raises a very pertinent question
– who should throw light on the existing
darkness, spread over the society? Obviously,
the answer is ‘Scientists’. On ethical grounds,
the scientific community cannot escape from
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negative manifestations but failed to accept and
adopt scientific temper as a life style. It is
attributable to deep rooted improper traditional
knowledge.

“what is the sense of Boomi Poojan ceremony
in the Science Academy?” and moved forward.
The two stories are sufficient enough to
describe the realistic scenario of scientific
temper in Indian Scientists and society which
constitutes the basis and rationale for the
establishment of Centre for People’s
Biotechnology.

The early Natural Observers, Philosophers and
scientific community faced great difficulties in
communication with the groups of workers or
individuals. They almost worked in isolation.
The communication was very slow and
accounted from several months to years.
Probably, the urge of the need of
communication led to establish the first
Scientific Society, “Academia Secretorum
Naturae” meaning Academy of the mysteries
of Nature in Naples in the year 1560 by
Giambottista della Porta. The Academy was
eventually banned by Pope Paul V. Later, in
commencing years a number of Academies
came to its existence in various countries
namely, Academia dei Linceiv in Rome (1603);
Academia del Cemento Florence (1657); Royal
Society of London (1660); Academies des
sciences,
France;
Academie
der
Wissenschaffen, Berlin(1700) etc. During Late
18th and early 19th century universities evolved
as excellent convergence centres of democratic
values and views of pioneers of knowledge of
science and humanities. In twentieth century
the Paradigm of science changed and showed
inclination towards society to bridge the gap
of communication between common people
and scientific community. During the British
rule in India, The National Academy of
Sciences, India, Allahabad was established in
the year 1930 by the eminent Physicist Prof.
Meghnad Shaha to propagate Science and
scientific temper in the country. In1935,
National Institute of Science India (NISI) was
established with almost similar objectives of
NASI. Later in the year 1970 NISI was renamed

The term “Science” is simply defined as
“Systematic knowledge”. The systematic
knowledge constitutes empirical, theoretical
and practical knowledge about the natural
world. The profounder of the knowledge is
called scientist. The term ‘scientist’ is a new
word and was first of all coined by William
Whewell in the Nineteenth century.
Prior to the first use of the term scientist, they
were called natural observers and philosophers,
for example Paracelsus, Thales, Aristotle etc.
The history of modern science dates back to
the scientific revolution of 16th and 17th century
Europe. During 18th to 20th century evolutionary
history of science exhibited progressive
conceptualization of realistic and convincing
theories replacing the misconceptions and
obsolete theories. The European Scientific
revolution followed by the industrialization and
urbanization manifested lasting effects on the
socio-economy of the globe. Consequently,
Europe emerged as the excellent educational
hub of scientific knowledge as well as social
Sciences and humanities. The pre independence
Indian leaders were educated and influenced
by the western scientific revolution and
renaissance. The inductive conceptual impacts
of the leadership on the educated society can’t
be completely ruled out. The discussion so far
inferred that the Indian society accepted the
scientific innovations mediated positive and
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Fig. Showing Biotechnology Exhibition / Communication program Organized by CPB during Kumbh
Mela 2001at Allahabad

Fig.

Showing Biotechnology Exhibition / Communication program Organized by CPB during Kumbh
Mela, 2001at Allahabad
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Fig. Showing Field photograph of Jatropha Curcus
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Figure - Sowing Biodiesel from seed to sale
as Indian National Science Academy (INSA).
In independent India, our first Prime Minister
Pandit Jawahar Lal Nehru, was the first
Politician to invite the attention of the scientific
community to propagate science and scientific
temper among masses. Consequently, a
booming trend in the establishment of science
education and research in both, public and
private sectors of the country was recorded.

the Sixth five year plan (1980-85), Planning
Commission of India identified Biotechnology
as whole, and molecular biology and genetic
engineering in particular as a potent tool to cope
up with the agricultural and health requirements
of the Indian population and provisions for
National Biotechnology Board were made.
In the Year1986, Department of Biotechnology
was instituted upgr ading the National
Biotechnology Board (Bhargawa 2009).

In post independent India substantial funds
were invested by the government for science,
agriculture, Engineering and medical education
and research which was relatively career driven
and job oriented. The component of social
service was largely neglected. Medium of the
education mainly being English developed a
sense of superiority among the educated youth,
ultimately leading to a communication gap
between the societies they represented. During

Indian Biotechnological research system is
almost within the framework of specific
scientific and Technological system which is
specialized in biotechnological approaches
(Seuba and Correa 2010). Almost all the
disciplines adopted Biotechnological
appr oaches for example, Agricultural
Biotechnology, Environmental Biotechnology,
Medical Biotechnology, Pharmaceutical
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Fig.

Showing Field Photograph during “Intensive Aquaculture Training and Demonstration
Program 2007 - 08 organized by Centre for People’s Biotechnology, Azamgarh.
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and was due to the fact that though being
informative programs were relatively more
conceptual and theoretical rather than
exemplifying its applicability among the people
in economic or day to day life terms.

Biotechnology etc. and so on. Interdisciplinary
and fundamental Biotechnological research
institutions have not been established so far.
Likewise, promotional and communication
activities to legitimize biotechnology among
the people are largely neglected and conducted
by the concerned specialties.

A few years back, in the year 1984 the
Scientific Advisor to the Prime Minister,
Member Planning Commission and renowned
Emeritus Scientist Prof. M. G. K. Menon while
discussing in a workshop on Ganga pollution
organized by the National Academy of
Sciences, India, Allahabad emphasized the need
of public participation in pollution control of
the holy river. In later years, at many scientific
gatherings, many opportunities to interact with
the views of Prof. Menon, Prof. S. K. Joshi (
D. G, CSIR ), Dr. T. N. Khushu, Dr. V. P. Sharma
Director Malaria Research Centre (NMIR), Dr.
P. N. Tondon (AIIMS), Dr. Manju Sharma
(Secretary, DBT), etc emphasized the need of
public participation in scientific mitigation
programs. The central theme of the
deliberations underlined the need of mass
communication, public awareness and their
participation in scientific, technological and
sociological developments. The contribution,
commitment and views of the above mentioned
scientific legends inspired me to a conceptual
central dogma “the ultimate objective of
science is society” which eventually evolved a
firm determination to work for the great cause
of science and society.

Meanwhile, in the year 1987, Dr. M. P.
Parmeshwaran on the basis of his twenty years
experience in Kerala People’s Science
movement ignited the flame of the National
People’s Science Movement. During these
days, the author was working as a research
scholar in Zoology Dept. of Allahabad
University and joined the National Movement
led by Dr. M. P. Parmeshwaran, Dr. Viond
Raina, Prof. Anil Sadgopal, Dr. Dinesh Abroll,
Dr. P. K. Mandal, S.K. Bhattacharya etc. The
movement attracted considerable attention of
scientists, Doctors, Engineers Students and
even the common public. However, for certain
unavoidable circumstances the movement in
Uttar Pradesh and Bihar could not get the
desired success in spite of attracting substantial
gathering of the crowd. The All India People’s
Science Network, two years later in 1989
organized a People’s Science Congress at Salt
Lake Stadium Calcutta (Kolkata) and the
National Working Committee reviewed the
reasons of failure in the two states and
attributed it to specialized social, political and
economic factors as well as high level of
illiteracy in the both states. The committee
further resolved to initiate National Literacy
Mission. Consequently, All India Gyan Vigyan
Samiti came to its existence. The main reason
behind the failure of the program adaptability
and wide acceptability of PSM in Uttar Pradesh
and Bihar, in author’s opinion, were almost
similar because of the socioeconomic similarity

In the beginning of last decades of the 20 th
century (1992) in a National Symposium on
“Science and Technology beyond 2000 A.D.”
organized by the National Academy of
Sciences, India, Allahabad, Prof. M. G. K.
Menon in his historical concluding lecture
reviewed the great scientific discoveries of the
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century and drew a frame work of the futuristic
scenario of revolutionary prospect of science
in the 21st century. Further, he pointed out
towards immense possibilities of science and
technology and named the 21st century as the
“Century of Biotechnology”. However, Prof.
Menon identified that ethical, social and
economical factors, lack of wide acceptability
and adaptability shall act as a major limiting
factor in the traditional Society of the country.
Therefore, in order to combat with the situation
he emphasized the need of wide propagation
measures to popularize the biotechnology for
the cause of human welfare and national
interest. On the occasion of concluding session,
social scientific responsibility realized by the
author was the main driving force to decide to
contribute in the ar ea of biotechnology
communication and resear ch thr ough
institution building to bring out the realistic
scenario of the societal considerations of the
general public. The name “Centre for People’s
Biotechnology” was coined in Sir Padampat
Singhania library Hall of The National
Academy of Sciences, India, Allahabad.

Mandal on April 19th 2000. A few days later,
on 30th June, Centre for People’s Biotechnology
was established at Azamgarh. In the same year,
perhaps in October, Emeritus Professor and Ex
President of The National Academy of Sciences
Dr U. S. Srivastava asked me to organize an
exhibition of biotechnology during the forty
(30+10) days of occasions of Kumbh festival
at Allahabad in the year 2001. I further felt
privileged and inspired when Dr. Manju
Sharma, Secretary, DBT; Professor M. G. K.
Menon; Dr S. K. Joshi, Director General,
Council of Scientific and Industrial Research;
Professor P. N Tandan, All India Institute of
Medical Sciences New Delhi; Dr. V. P Sharma
Ex Director Malaria Research Centre
(Deceased), New Delhi; Dr. Anand Kumar IAS,
Director DBT; Dr. K. K. Tripathi, Principal
Scientist, DBT etc. accompanied the inaugural
function.
It would be pertinent to mention the continuous
encouragements and critical suggestions
received from Dr. Anand Kumar IAS, the then
Director, DBT and Dr. Piyush Goel Senior
scientific Officer, DBT. Lastly, on 16th March
2005, The Centre for People’s Biotechnology
was registered under Societies Registration Act,
1860 at Azamgarh, Uttar Pradesh, India and the
CPB came to its final existence to serve
humanity which was awaited since long.

By this time, the general discussions in
academia, political, scientific and
implementing authorities began and were
around arduous task of scientific
communication among masses and the
government authorities were looking towards
engaging voluntary social workers and
organizations. Due to the workload of research
and National Literacy Mission, I temporarily
postponed the idea of CPB. Mean while, the
Uttar Pradesh People Science Movement
witnessed the untimely and premature demise
of the state president BGVS Professor P. K.

The sociological problems, sites of
interventions and achievements of the CPB, in
Challenge – intervention – and result (CIR
approach), are under progression and shall be
discussed elsewhere. In Conclusion, improper
awareness of biotechnology, prejudice and
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superstitious beliefs, lack of people’s
acceptability and adaptability and
misconceptions about biotechnological
approaches in various specialties among the
society are potent limiting factors and therefore
establishment of the Centre for People’s

Biotechnology with an objective of conducting
local, regional, global societal research and
communication strategies, is the demanding
effort of present and futuristic Science and shall
throw adequate light on the darkness of more
than seven millions of suns.
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Glucose level influences breeding cycle in catfishes
V.K. Pandey
Department of Zoology, K.S.S .P.G. College,Ayodhya, Faizabad, 224001 (UP)
ABSTRACT
The effect of sub-lethal concentration of paper mill effluents on glucose
level in blood of Heteropneusts fossilis has been recorded. The glucose
content of blood was measured. The changes were observed to be statistically
significant (P<0.05, P<0.01 in all the three phases of breeding cycle)
Key words – Effluents, Catfish, Blood, water pollution.

INTRODUCTION
Blood parameter of fishes is very
sensitive indicator of stress, water pollutants
and toxicants. The biochemical disturbances
caused by environmental toxicants has been
accepted as a major research framework
concerning fish toxicology. Effect of industrial
effluent on blood of catfish have been well

described by many workers (Grant and Mehrle
1973, Sastry and Sharma 1980, Bhaleroa et al
1986, Dhanapakiam and Ramasamy 2001). The
present work has been undertaken to observe
the change in the blood-glucose level due to
exposure in differnet concentration of mill
effluents for 96 hours in Heteropneustes fossilis.

MATERIALS AND METHODS
maghar, santkabir Nagar,UP , India, was
selected as a test toxicants for biochemical
studies.Fishes were put in the group of 50
animals.
GROUP A – Control were placed in tap water
GROUP B – Fishes were exposed to 0.5 and
0.8 sub- lethal concentration of effluents

The common catfish Heteropneustes
fossilis (125 ± 0.25 gram / 6.8 ± 0.15 inch) were
collected locally and were acclimatized to
laboratory conditions for 10 days in a large
aquaria containing 125 Litres of tap water under
natural photoperiod and temperature. Fishes
were fed daily with wheat flour pillets and dried
shrimps. Mill effluents of Sanjay paper mill,
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The glucose level in the fish blood
plasma was estimated by standard method of
TOLLIN WU as suggested by Oser (1976).

In the present study SD, SE,
Confidence Limit and Regression Correlation
Coefficient were calculated and tested properly
by statistical method of Snedecor (1961)

RESULT AND DISCUSSION
The spawning phase is the most active
phase of the life cycle because in this phase
rapid growth and proliferation of gonadial
tissue occurs resulting in the formation of
gametes therefore higher supply of nutrients
material is required. Under stress condition the
fishes requires extra energy for this purpose,
gluconeogenesis and glycogenolysis induced
to meet out the energy demand of stressed

Control Group (A) of test fish showed
the maximum value in the spawning phase as
compared to the pre and post spawning phase
of the breeding cycle (fig 1) but in Experimental
Group (B) of test fish the estimation of glucose
content in the blood were observed to be
increased very significantly in all the phases
of breeding cycle and changes were observed
to be statistically significant (P<0.05, P<0.001).

Blood
Control Fish
SPME, 0.5 of 96 hrs LC50
........ SPME, 0.8 of 96 hrs LC
50
6050403010-

A

B

C

Fig.1- Glucose content of blood of control and experimental H. fossilis during Pre-spawning (A), spawning
(B) and post spawing (C) phases values represent mean SE of monthly observation through the concerned
phase. All experimental values significantly different from corresponding control value [p<0.05].
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fishes (Wedmeyer et al, 1967, Love 1980,
Pandey et al, 2003, Mishra et al, 2003,
Upadhyay et al, 2005, Achyutha et al, 2006).
In the present study the hyperglycemia
appears to be the main reason for the increase
glucose level under the stress of toxic effluents.
This increasing is due to glycolysis and this

took place as a response to stress and
transformations to glucose for enrgy
requirement by fish. Various workers have
been reported the increase in blood sugar
content in variety of fishes under environmental
contaminants (Lockhart et al 1972, Dalela et
al 1981, Pandey et al 2010.
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Posterior Intestine of HGCL2–Treated Fish, Channa striatus
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Department of Zoology, JNVU, Jodhpur -342001, Rajasthan, India.
E-mail: dhirender.jnvu@gmail.com

ABSTRACT
Present studies incorporate enterotoxic effects of HgCl2 on the relative
distribution of acid phosphatase (ACP) activity in the posterior intestine of
fish, Channa striatus. It was observed that there appears to be slightly
increased ACP activity accompanied by histolytic changes in the columnar
epithelial cells lining of villi and intestinal glands of the posterior intestine
of treated carnivorous fish. However, in control, these changes were invisible.
Key words: ACP, Channa striatus, HgCl2

INTRODUCTION
Heavy metals are common pollutants of the
aquatic environment. These metals are slow
poisoning and slow degradable substances
which could have toxic effect for prolonged
period. Mercury is one of the heavy metals
found in nature. Some amount of mercury
present in water enters into the digestive tract
of fish through ingestion and food chain and
can produce structural and functional
disturbances. Interestingly, Mercury and its
compounds accumulate in different tissues of
aquatic organisms including fish (Dhanekar et
al 1987). Mercurial compounds are well known
for causing toxic effects in fish.

Many workers notably Goel (1975),
Chakravorty and Sinha (1982), Imtiyaz and
Ashok (2010), Kozaric et al (2011), Kuzir et al
(2012) and Tlak et al (2013) have studied the
Qualitative distribution of ACP activity in the
intestine of fishes and birds. Sastry and Gupta
(1978), Sastry and Malik (1979), Gupta and
Sastry (1981) and Dalela et al (1982) discussed
various effects of heavy metals, toxins and
drugs on the distribution of phosphatase in the
intestine of fishes. Pollution of aquatic
environment is a serious problem that should
be taken for higher concern. Aquatic pollution
undoubtedly affects fish health and survival.
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MATERIAL AND METHOD
The living fresh water carnivorous fish, Channa
striatus (weighing 160 gram approx.) were
collected from Umaid Sagar, Jodhpur. They
were kept in aquarium for about 24 hours
before subjecting them to experimental
treatment. For determining the effect of HgCl2
on the distribution of acid phosphatase in the
posterior intestine of Channa striatus, 1 ml of
0.0001% approx solution of mercuric chloride
was injected into the abdominal cavity of the

carnivorous fish. After 12 hours the fish was
dissected out and the small pieces of posterior
intestine were fixed in 10% neutral chilled
formalin for 12-14 hours at 4 0 C. Frozen
sections of the posterior intestine were cut 510 µ with the help of freezing microtome and
were processed for the demonstration of acid
phosphatase activity using Gomori’s method
(1952).

RESULT AND DISCUSSION
muscle layers exhibited scattered lysosomal
activity (Plate-1, Figs. 1a and 2a). The
functional signification of acid phosphatase in
different parts of the intestine of fishes have
been stated by many workers notably
Chakravorty and Sinha (1982), Imtiyaz and
Ashok (2010), Kozaric et al (2011), Kuzir et al
(2012) and Tlak et al (2013). The effects of
various entero-toxins, heavy metals and drugs
in the intestine of fishes have been stated by
many workers notably Sastry and Gupta (1978),
Sastry and Malik (1979) and Gupta and Sastry
(1981). Recently, Debora et al (2014) reported
slight elevation of acid phosphatase activity in
the intestinal parts of juvenile dourado,
Salminus brasiliensis when fed different
concentration of bovine colostrum. My present
observations confirm the findings of these
workers with regard to elevation of ACP
enzymic
activities
and
structural
disorganization of intestine tissue.

It was observed that ACP activity in the
posterior intestine of HgCl2 –treated C. striatus
displayed relatively increased as compared to
control. In the posterior intestine, HgCl2 induced toxicity resulted in the surface
epithelial layer of terminal and lateral regions
of intestinal villi seemed to erode followed by
cytoplasmic extrusion of the contents. The
connective tissue of submucosa and
muscularies became loose and disorganized.
Lumen of the intestinal villi showed strong
ACP activity as indicated by distribution of
larger numbers of lysosomal granules (Plate1, Figs. 1 and 2). On the other hand, in control
experiment, ACP rich lysosomal granules were
less concentrated in the brush border ephithelial
cells of intestinal villi where mild deposition
was found. Intestinal glands showed mild ACP
activity as denoted by low concentration of
lysosomal granules along their inner borders.
Whereas, lumen of the villi, submucosa and
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Figs. 1 and 2. C S of a part of posterior intestine of HgCl2 -treated Channa striatus magnified 150x and
600x respectively. Note erosion of the borders of intestinal villi (IV).
Figs. 1a and 2a. C S of a part of posterior intestine of Channa striatus magnified 150x and 900x
respectively. Note ACP reaction on the borders of villi (IV), submucosa (SM), and serosa (SER) show
positive activity.
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The diseases play an important role in
this great balancing act of nature. According
to smith et al . (1964) there are more than 250
known diseases of fruits and vegetables of them
more than 150 diseases are caused by fungi.
The data collect from some studies carried out
in India on post –harvest diseases of fruits and
vegetables, put the average loss at 20-30
percent (Mehta 1975). The injured Averoha
carom bola. L. gets infected by fungal forms
during Transit and storage the vegetable is
commercial product utilized for edible. A
survey in market and storage was made Hathras
and Aligarh.the extent of the rotting ranged
from 18-25% a time, the whole consignment
is rendered unfit for human consumption. The
diseased fruits were collected separately in
sterilized in polythen bags and brought to
laboratory for carrying out the present
investigation.
The effected tissues were soft, brown,
black and watery. Under atmospheric
conditions Reddish mass of spores appeared
on the surface rotten tissues. (fig1)
To isolate the pathogen diseased fruits
were surface with 0.1% Hgcl2. And cut in to
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small bits which plated on P.D.A. and czspek.s
agar media and incubated at 280 c+ 20 c. The
fungi were isolated and the pathogenicity was
tested with.
Replicates by artificial inoculation method
of tendon and mishra (1969). Inoculated fruits
were incubated at 280 C+ 20C. corresponding
controls were maintain. The fungi producted
soft rot on fruits within 4-5 days and reisolation from the yielded the same organism.
FUSARIUM OXYSPORUM ROT:The Pathogen caused soft rot of
kamrak only through injury, which develop in
the form small circular green whithish green
patches of 3rd day of incubation, increased in
parimeter with the increase in incubation
period, ultimately forming irregular with dark
reddish cavity below the infected light brown
–red rind. Internally the tissues were found to
be macerated. The looked peach colour and
emitted pungent smell. The pathogen decayed
about 28-32% fruits tissues withen 8 days of
incubation.
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emitted bad smell. The pathogen decayed about
20-22% fruit tissue within 8days of incubation.

FUSARIUM SOLOMI ROT:The fungus also developed soft rot.
The incident tissues turned dark brown, black
and water soaked with pungent small exuded
from the rotten tissues about 28-30% rot was
recorded on 8th day of incubation.

ASPERGILLUS FLARUS ROT:Induced soft rot black rot that spread
rapidly to spoil nearly half of the incubated
fruits within 8 days and developed irregular
shallow depression accompanied with secretion
of black-yellow symptoms associated with the
disease. The pathogen spoiled about 25% fruits
within 8 days.
Latest work on fruit and vegetable rot
given here. Pre-harvest rot of vegetable and
fruits (Singh and Surbali 2001), occurrence of
vegetable rots in market (Sharma and Som
Kumar 2007) Sharma and Robin (2008), Verma
(2009) soft rot of khira (Sharma and Khan
2011), New market disease of Ramphal
(Sharma et al 2012).

TRICHODERMA VIRIDE ROT :The pathogen caused soft rot of
kamrak only through injury, which develop in
the form of small circular green whitish green
patches of 3rd day of incubation, increased in
parameter with the increase in incubation
period, ultimately forming irregular with dark
green cavity below the infected light brownred ring. Internally the tissues were found to
be macerated. The looked peach color and
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ABSTRACT
Bank Myna is a wild Passerine seasonal breeder of North India. Higher
values of serum Ca had been documented in early breeding season which
gradually reduced in late breeding season. Eggshell Ca content closely
correspond the rise and fall in serum Ca level. Highest serum Ca level of
15.13+0.146mg/dl and eggshell Ca content of 357.25+0.310mg/g were
recorded in first week of June.
Keywords: Serum Calcium, Eggshell Calcium, Bank Myna, Seasonal
breeder, Photoperiod

INTRODUCTION
Avian seasonal breeders remain reproductively
active mostly for a shorter duration. During the
period high calcium kinetics occurs in laying
birds to supply the material to eggshell (Dacke,
2000; Sugiyama & Kushuhara, 2001). Gonadal
steroids are known to affect largely the serum
calcium (Ca) level in birds (El-Ghalid, 2009).
In seasonal breeders, increasing photoperiod is
an important cue for onset of breeding (Williams
et. al., 1987; Beebe et. al., 2005). This adaptation
enables the animals to ensure their offspring are
born when climate is moderate and food is
abundant (Atsumi et. al., 2016).
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The Bank Myna (Acridotheres ginginianus) is
a commonest and abundantly present wild
Passerine seasonal breeder of Northern and
Central Indian plain. The bird is seen near
human habitation, found to feed upon kitchen
scrap (Ali & Ripley, 2007; Bose & Das, 2012)
and behave as if tamed. Breeding female lay
egg in clutch of 3 eggs mostly, however during
breeding peak, the clutch size increases, 3-5
(Bose & Das, 2012).Except few reports (Bose
& Das, 2012; Bose & Das, 2015), seasonal
changes in total serum calcium in accordance
with reproductive activity of wild birds of Indian
Sub-continent have been grossly neglected. The
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objective of present study was to record changes
in total serum calcium level of wild Bank Myna

and its relationship with eggshell content during
entire breeding period.

MATERIAL AND METHOD
Observations were initiated in early breeding
season from May first week and continued till
the end of August. Every week 5 adult Bank
Myna (Weight 55-65 gms) were locally
captured in urban Sultanpur (Awadh), well
before dawn, from weep holes (commonest site
of their nesting) with the help of a bird catcher.
0.5ml of blood sample was collected from a
wing vein of each bird, under ether anesthesia,
using sterilized disposable PVC syringes 30G
5/16 (0.30X 8 mm) needles. The syringes with
blood samples were kept vertically up for 4h
that allowed the coagulated part to settle down,

while serum separated above it. Apical part of
syringe was then cut with a sterilized sharp
blade and serum was taken up for estimation
by micropipette. Total serum calcium (Ca) was
estimated by the method described by
Moorehead and Biggs (1974) on Erba Chem-5
plus V2 semi Automatic Photometer using Erba
Ca kits. The birds were freed before dusk near
their habitat.
Eggs are collected from weep-hole nests on
weekly basis from May last week to August
first week. In all 5-eggs were taken in account
every week. Care has been taken to collect only

OBERVATION
Table-1

Month
May

June

July

August

Week
1st
2nd
3rd
4th
1st
2nd
3rd
4th
1st
2nd
3rd
4th
1st
2nd
3rd
4th

Total Serum Ca mg/dl
Shell Ca content mg/g
13.76+0.251
NA
14.50+0.369
NA
14.85+0.137
322.53+0.153
338.37+0.235
14.83+0.283
15.13+0.146
357.25+0.310
14.86+0.193
324.43+0.136
14.78+0.259
310.38+0.275
14.52+0.315
307.29+0.252
13.86+0.297
295.39+0.176
285.73+0.268
13.23+0.284
12.76+0.258
276.47+0.184
11.52 +0.196
268.54+0.264
10.95+0.261
260.29+0.193
10.27+0.293
NA
9.68+0.243
NA
8.95+0.273
NA
Values are mean + SD of 5 observations
NA= Eggs were not laid during the period
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one egg from one nest. Eggshells were removed
and membranes separated carefully. Shells
were rinsed with distilled water several times
followed by drying in hot air oven at 100oC for
24h and crushed. 1gm of crushed shell is ashed
by adding 2ml of Nitric acid solution (6061%v/v) and then kept under 100oC for 24h.
Dry samples were oxidized by 2ml of hydrogen

peroxide (30-31% v/v) followed by drying ay
100oC for 6h. The dry sample was dissolved in
2.0ml of 0.05 M HCl solution (Ogawa et. al.,
2004). Amount of Calcium was determined by
using atomic absorption spectrometer (280 FSAA, Swati Safesecure Equipments Pvt. Ltd.)
according to the method of Gimblet et. al. (1967).

DISCUSSION
During the entire breeding period, Bank Myna
serum total Ca level remained high. A gradual
rise from 13.76+0.251mg/dl (in first week of
May) to 15.13+0.146mg/dl (in first week of
June) had been documented. Increasing
photoperiod promote onset of breeding in avian
seasonal breeders (William et. al., 1987; Beebe
et. al. , 2005). Dawson et. al. (2001) suggested
that seasonal breeding in birds involve
photoperiodic control in accordance with
endogenous circannual rhythmicity. Increased
sexual activity of female birds accompanies
increased circulating estrogen level (Whitehead
and Fleming, 2000). El-Ghalid (2009)
mentioned that gonadal steroids largely affect
the serum calcium level in birds. However,
good degree of reduction in serum total calcium
had been recorded during late breeding season.
Bose and Das (2012) reported no further
gonadal recrudescence in Bank Myna during
June with constant long photoperiod caused
photorefractoriness. Bank Myna serum total
calcium value of 8.95+0.273mg/dl in last week
of August is in consonance with 8.16+0.12mg/
dl of adult Sudanese Geese (Bakhiet et. al.,
2006).
The calcium content of Bank Myna
eggshell range between 260.29+0.193 to
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357.25+0.310mg/g of shell weight. However,
higher values (368-415mg/g) of calcium as
component of eggshell have been reported by
Schaafsma et. al. (2000) in commercially
available Slovakian chicken eggshell. Higher
eggshell calcium content was evident in early
breeding season with respect to late season. The
value gradually reduced towards the end of
breeding season and it closely correspond the
reduction in serum total calcium. Moreover,
less number of eggs per clutch in late breeding
season had also been reported (Bose and Das,
2012). During the laying period, high calcium
kinetics occur in birds to supply the material
to eggshell (Dacke, 2000; Sugiyama &
Kushuhara, 2001). Dhande et. al. (2006)
recorded 17.66+0.38mg/dl of serum calcium
in breeding Grey Quail. However, a maximum
of 15.13+0.146mg/dl had been recorded in
breeding Bank Myna. Dhodt and Hochachka
(2001) documented that Passerines acquire
calcium shortly before and during laying, thus
eat extraneous calcium from the surrounding.
Ahmed et. al. (2013) mentioned that in layer
hens (Bovan) the source of dietary calcium had
no significant effect on eggshell thickness,
weight and ash.
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