v ‘\’\ ""-‘.: " '.' s

& \ ' LN » iy 45 . y :

! ey N w, gl ¥
& My o RN (ISSN 2365 - 468X).
o 4 YEarsZ019 , ¥ . dssue; Janiary2019

v 4 '.v'. ! N ¢ 4 o";l
Py ‘..Q \." "\.‘?:‘:‘\‘.') - :

IS YR ATAY "
4 \."".,\, N ) A
" ‘. ‘: e ". "';::‘.“ q'
o Wl “‘Sé 7 AN
A monthly ope 1a N0 “ 3

I2OR

M e T o
e e Tl Tropical Forest Research Institute
Foundation Inst. of Org. Res. (Indian Council of Forestry Research and Education)
(Germany) (Australia) Ministry of Environment, Forests and Climate Change (MoEFCC)
PO RFRC, Mandla Road, Jabalpur — 482021, India



Van Sangyan (ISSN 2395 - 468X) Vol. 6, No. 1, Issue: January 2019

Van Sangyan

Editorial Board

Patron: Dr. G. Rajeshwar Rao, ARS
Vice Patron: C. Behera, IFS

Chief Editor: Dr. R. K. Verma

Editor & Coordinator: Dr. Naseer Mohammad
Assistant Editor: Dr. Rajesh Kumar Mishra
Note to Authors:

We welcome the readers of Van Sangyan to write to us about their views and issues in
forestry. Those who wish to share their knowledge and experiences can send them:
by e-mail to vansangyan_tfri@icfre.org
or, through post to The Editor, Van Sangyan,

Tropical Forest Research Institute,

PO-RFRC, Mandla Road,

Jabalpur (M.P.) - 482021.
The articles can be in English, Hindi, Marathi, Chhattisgarhi and Oriya, and should contain
the writers name, designation and full postal address, including e-mail id and contact number.
TFRI, Jabalpur houses experts from all fields of forestry who would be happy to answer
reader's queries on various scientific issues. Your queries may be sent to The Editor, and the

expert’s reply to the same will be published in the next issue of Van Sangyan.

Cover Photo: Panoramic view of Achanakmar-Amarkantak Biosphere Reserve
Photo credit: Dr. N. Roychoudhury and Dr. Rajesh Kumar Mishra, TFRI, Jabalpur (M.P.)


file:///E:\Desktop\website\VanSangyan\Van-Vangyan\index.html
file:///E:\Desktop\website\VanSangyan\Van-Vangyan\index.html

Van Sangyan (ISSN 2395 - 468X) Vol. 6, No. 1, Issue: January 2019

From the Editor’s desk

Macrofungi are diverse and important components of the forest ecosystem. They have been
neglected in any of the biodiversity studies of a given area. They improve soil quality and the
stability of the ecosystem and invalves in the degradation of forest litter. Some macrofungi are
highly beneficial to the human beings in nutrition and Pharmaceutical industries. Studies on the
taxonomy and diversity of the same are gaining importance, as many Species are becoming
extinct and facing threat of extinction because of hiabitat destruction.

Since time immortal macrofungi have been attracting fuman because of its strange characters
like its different shapes and colour, presence of gills and also appearance of it in isolated places
‘ in groups. Mushrooms belong to the kingdom fungi, which constitutes the mast diverse group of

. | orgamisms after insects on this biosphere. Wood infiabiting fungi plays important role in the
ecasystem. lhey either act as decomposer of dead wood or live as parasite on living organic materials The species richness of
wood inhibiting fungi in Asia is very high. The main reason for high diversity of fungi in Asia is its favourable enviromment condition
and high diversity of host. The number of fungi recorded in India exceeds 27,000 species. The macrofungi are the scavengers of
vegetables and play a major role in ecological system. Macrofungi also play active role in biodegradation, their distribution relates
to the humus containing soil like of forest. where the litter, decaying wood, hiay, hjps of straw, etc. contribute organic matter /
biomass by the process of decaying.

Macrofungi are extensive in diversity and play an essential role in sustaining ecosystems. However, the size and quality of their
habitat is decreasing and extinction threatens the remaining 95 % of the world's undiscovered fungal species. Fungi one of the
mast impartant components of the ecosystem, comprise the largest biotic community after insects and include thousands of
lineages, from the mushroom-farming fungi to yeasts, rusts, smuts, mold. and other symbionts with differing phenotypic and
genotypic features.  Macrofungi which are visible to the naked eye (2/ cm in size) possess mature spore-besring and
morphologically distinct fruiting bodies.

Until naw, our understanding of the bisdiversity related to the macrofungi from this part of the world has been based on very
limited scientific findings that lacked adequate sequencing dats, detailed maorphological characterization of the spores with
reference to their rofe in aerobiology, and robust statistical description in terms of abundance and diversity. The data
characterizing the macrofungi as a potential source of atmospheric bisaerasals are very limited far India. This apens up a need
for more detailed studies over larger spatiotemporal scale. In view of these gap areas, we beligve that this study will be an
important contribution to the fields of plant pathology, epidemiology, aerobiolagy, and biomechanics, particularly over the lndian
region.

In line with the above this issue of Van Sangyan contains an article an Diversity of macro-fungi in Lentral India-AX- Phallus
atravolvatus and Phallus merulinus There are other useful articles viz. Bismetrical indices in plant / tree improvement. Germination
behaviour of seeds of Sesbania Seshan (1) merr. In relation to seed coat colour and seed size, @IS @1 G~Id PIT Ggld STTHY FTTT

@73, Lyclones and natural environment. and Know your biadiversity.

| hape that readers would find maximum infarmation in this issue relevant and valuable to the sustainable management of forests.
Van Sangyan welcomes articles, views and queries on various such issues in the field of forest science.
Looking forward to meet you all through forthcoming issues

A | prand e

Dr. R. K. Verma
Scientist 'G' & Chief Editor
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Diversity of macro-fungi in Central India-XX: Phallus
atrovolvatus and Phallus merulinus

R.K. Verma, Vimal Pandro, Divyansh Raj, Divya Patel and A.J.K. Asaiya
Forest Pathology Discipline, Forest Protection Division

Tropical Forest Research Institute
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Jabalpur - 482 021, Madhya Pradesh, India
E-mail: rkverma28@rediffmail.com

Abstract

The present article reports two members of
Phallaceae, Phallus atrovolvatus growing
in the campus of Tropical Forest Research
Institute, Jabalpur, Madhya Pradesh on an
old heap of garbage including bamboo
pieces and P. merulinus growing in
rhizosphere and on litter of bamboo. P.
atrovolvatus constitute a new fungal
record from central India. Previously it
was reported from Jorhat, Assam growing
on soil of bamboo thicket. A list of 11
species of Phallus reported from India is
also given.

Introduction

Phallus species commonly known as
stinkhorns fungi are saprobic in nature and
deriving nutrients from breaking down
wood and plant organic matter. The fruit
bodies grow singly or in groups on ground
and among wood chips. Stinkhorns instead
produce a sticky spore mass that has a
sharp, sickly-sweet odor. Species recorded
visiting the fungus include stingless bees
of the genus Trigona and flies. Insects
assist in spore dispersal by consuming the
gleba and depositing excrement containing
intact  spores  to germinate elsewhere
(Tuno, 1998). Seven species of phallaceae,
namely Phallus indusiatus, Phallus
duplicatus, Phallus cinnabarinus, Phallus
merulinus, Phallus atrovolvatus, Mutinus
bambusinus, and Clathrus delicatus are
reported from Jorhat, Assam (Gogoi and
Vipin, 2014, 2015). Stinkhorns fungi are

short-lived, typically lasting not more than
a few days. Species under this family
begin their development as oval or round
structures known as ‘eggs’ (Tuno, 1998).
In the present article, Phallus atrovolvatus
and P. merulinus are reported from
campus of TFRI, Jabalpur, Madhya
Pradesh. These fungi are growing on a
heap of garbage includes bamboo pieces
and litter of bamboo respectively. P.
atrovolvatus constitute a new fungal
record from central India.
Materials and methods
The specimen was collected from campus
of Tropical Forest Research Institute,
Jabalpur, Madhya Pradesh. Identification
of fungus was done with the help of
literature (Calonge et al., 2005; Das et al.,
2007; 2013; Dash et al., 2010; Dutta et al,
2012; Gogoi and Vipin, 2014; Kour er al.,
2016; Mohanan, 2011; Sridhar and Karun,
2013;Tiwari et al.,, 2013) and matter
available on net. The specimen was
deposited in the Mycology Herbarium,
Tropical Forest Research Institute,
Jabalpur. The slides were prepared in
lacto-phenol and cotton blue and observed
under advance Research Microscope,
make Leica, Germany and
photomicrographs were taken with a
digital camera attached to the microscope.
Results
Taxonomic Description

1. Phallus atrovolvatus Kreisel &

Calonge (Figures 1-9)

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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(Phallaceae, Phallales, Phallomycetidae,
Agaricomycetes, Agaricomycotina,
Basidiomycota)

Unexpanded basidiomata (eggs) 3-4 cm in
diam., globose-ovoid or egg shaped;
exoperidium thin  membranous, almost
black to violet grey turning to brownish
grey, buff and finally chalky white at base;
rhizomorphs arising as a single cord from
the base repeatedly branched, white;
mesoperidium up to 3.5mm thick,
gelatinous, hyaline; endoperidium
yellowish white; gleba olive brown
surrounding the unexpanded yellowish
white hollow immature pseudostipe, that
develops as a pseudostipe with maturity;
dehiscence through an apical slit.
Pseudostipe in a fully expanded
basidiomata 15-20x1-2.5cm, cylindrical,
gradually broader towards base with
perforated truncate apex, hollow, spongy,
white; net spongy, white; head 3-4.5cm in
diam., conical to campanulate, surface
granulose to rugulose or meruloid, white to

yellowish white. Indusium or "skirt" 6.0-
7.0cm long, expanded up to midway
between the receptacle and volva,
consisting of skirt-like, netted pendant
membrane attached to the apex of the
pseudostipe  beneath the receptacle,
initially white, slowly yellowish white on
drying; margin lacerate, concolorous.
Gleba gelatinous to sticky, olive brown to
yellowish brown, becoming yellowish
brown when dry. Volva smooth, same as
the colour of egg 2-3.5cm diam. Odor
strong, sweet, aromatic (never foetid).
Basidiospores, ellipsoid-cylindric, smooth,
hyaline, 2.5-5.0x1.2-2.5um. Indusium
consist of pseudoperenchymatous; cells
globose to irregular, 17.5-37.5 x 11.25-
22.5um.

Specimens examined

Growing on old heap of garbage including
bamboo pieces, TFRI Campus, Jabalpur,
Madhya Pradesh, 18/09/2018, Tropical
Forest Research Institute, TF 4061.

Figs. 1-7, Phallus atrovolvatus 1 2 Eggs (unexpanded fruit bodles) 3 fruit body in hablt

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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2. Phallus merulinus (Berk.) Cooke Phallus merulinus is commonly called
(Figures 10-13) basket stinkhorn mushroom is prolonged
=Dictyophora indusiata (Vent.) Desv. from single egg measuring 2.5-3.0cm.
=Hymenophallus indusiatus (Vent.) Nees Mature fruit body spick like 15-20cm, 3-

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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4cm cap which is slightly roughened.
Pitted and ridged and covered with olive
brown dark brown slime, developing a
small hole with a white ring at the tip of
the cap with a whites hollow stem
thickness 2-2.5cm, and is girded with a
net-like structure called the indusium, or
"skirt", which hangs down around 15 cm
from the conical cap. The netlike openings
of the indusium may be polyhedral or
round in shape. Well-developed specimens
have the indusium reaching the volva and
flaring out somewhat before collapsing.

The bell-shaped cap is 2-4 cm high and
covered with a greenish-brown slime
termed the gleba. The stalk is 7-25cm
high and 0.2-0.5 cm in diameter, slightly
curved, white, pitted, hollow, and tapering
at apex with bulbous base. Basidiospores
elliptical, hyaline, thin walled, smooth,
4.0-4.5x1.0-1.5um

Collection examined

Growing on bamboo (Bambusa bambos)
litter, 25/7/2012, Tropical Forest Research
Institute TF 2782.

Figs. 12-13 Phallus merulinus: basidiospores

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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S.N. | Name of fungus Habit Distribution Reference
1. Phallus anamudii C. Growing on decaying | Kerala Mohanan (2011)
Mohanan logs
2. Phallus atrovolvatus | Growing on soil of Jorhat, Assam; Gogoi and Vipin
Kreisel & Calonge bamboo thicket West Bengal and | (2014, 2015);
Jabalpur, Das et al. (2013)
Madhya Pradesh ) )
This article
3. Phallus cinnabarinus | Growing on soil of Jorhat, Assam Gogoi and Vipin
(W.S. Lee) Kreisel bamboo thicket (2014)
4. Phallus hadriani Growing solitary, Khorinar, Kour et al.
Vent. humicolous, in a Poonch, Jammu | (2016)
cultivated field & Kashmir,
among the trees of
Melia azardicta and
Prunus domestica
5. Phallus impudicus L., | Growing on soil Varanasi, Uttar Khare (1976a);
under culms of Pradesh, Sikkim, | Butler and Bisby
‘?S Ithy.phallus Bambusa Churra, Khasi (1931)
impudicus arundinacea, and on | hills, Meghalaya
=Phallus indusiatus | 9round, and Khandala,
Vent. =Dictyophora Maharashtra
indusiata (Vent.)
Desv.
6. Phallus indusiatus Growing in sacred Kodagu, Dash et al.
grove forest and Karnataka and (2010);
Vent. & Pers. among grasses near Maharasht Das et al. (2007)
. aharashtra as etal.
=Phallus indusiatus f. | O" under Acacia
citrinus K. Das, S.K.
Singh & Calonge
7. Phallus macrosporus | Growing solitary, Phey Village, Kour et al.
B. Liu, ZY.Li &Du | humicolousandina | Leh;Jammuand | (2016)
cultivated field of Kashmir

barley

© Published by Tropical Forest Research Institute, Jabalpur, MP, India




Van Sangyan (ISSN 2395 - 468X)

Vol. 6, No. 1,

Issue: January 2019

8. Phallus merulinus Associated with Jabalpur, Tiwari et al.,
(Berk.) Cooke rhizome of Bambusa | Madhya Pradesh; | (2013); Sridhar
=Dictyophora bambos and on dead | Mangalore, and Karun
merulina Berk. bamboo stump Karnataka; (2013); Gogoi

Jorhat, Assam and Vipin
(2015); This
article

9. Phallus multicolor Growing on fallen Amta, Howrah, Dutta et al.
(Berk. & Broome) leaf litter mixed West Bengal (2012)

Cooke with humus
10. | Phallus raveneli Berk. | Growing in lawns Ludhiana, Punjab | Chahal and

& M.A. Curtis

Singh (1975)

11. | Phallus rubicundus
(Bosc) Fr. =Satyrus

Growing on ground

and dead roots of

rubicundus Bosc

grass; in a cultivated
field and in shady and
humid place on
decaying plant litter

Ponducherry,
Punjab planes
and Khorinar,
Poonch, Jammu
& Kashmir and
West Bengal

Butler and Bisby
(1931); Kour et
al. (2016); Dutta
et al. (2012)

Discussion

Distribution of Phallus species were
recorded from 12 Indian states namely,
Assam, Jammu and Kashmir and West
Bengal (3 species each), Karnataka,
Kerala, Madhya Pradesh, Maharashtra and
Punjab (2 species each); Meghalaya,
Ponducherry, Sikkim and Uttar Pradesh
(one species each) (Table 1). P. anamudii
was reported growing on decaying logs in
Kerala (Mohanan, 2011). In a study eight
species of Phallus (P. cinnabarinus, P.
duplicatus, P. indusiatus, P. merulinus, P.
nanus, P. ravenelii, P. rubicundus, and P.
rugulosus) have been reported from India
(Gogoi and Vipin, 2014). P. trovolvatus
was previously reported from Jorhat,
Assam growing on soil of bamboo thicket
(Gogoi and Parkash, 2014). It was also
reported growing ssolitary or gregarious;
on the debris of bamboos or soil associated
with the leaf — litter of bamboos in a
bambusetum (Das et al., 2013). In the

present article it is being reported growing
on a heap of garbage including bamboo
chips. This species was originally reported
growing on wood chips from Costa Rica
(Calonge et al., 2005). P. cinnabarinus
was reported from Jorhat, Assam (Gogoi
and Parkash, 2014). P. hadriani was
reported from Khorinar, Poonch, Jammu
and Kashmir (Kour et al., 2016). P.
impudicus was found growing on ground
at Varanasi, Uttar Pradesh; Sikkim;
Churra, Khasi hills, Meghalaya and
Khandala, Maharashtra (Khare, 1976a;
Butler and Bisby, 1931). P. indusiatus was
recorded growing under Acacia at Kodagu
in Karnataka and Maharashtra (Dash et al.,
2010; Das et al., 2007). P. macrosporus
was recorded growing in a cultivated field
of barley in Leh, Jammu and Kashmir
(Kour et al.,, 2016). P. merulinus was
recorded growing in association with
rhizome of Bambusa bambos and on dead
bamboo stump at Jabalpur, Madhya

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Pradesh; Mangalore, Karnataka and Jorhat,
Assam (Tiwari et al., 2013; Sridhar and
Karun, 2013; Gogoi and Vipin, 2015). P.
multicolor was recorded growing on fallen
leaf litter mixed with humus at Amta,
Howrah, West Bengal (Dutta et al., 2012).
P. raveneli was growing in lawns at
Ludhiana, Punjab (Chahal and Singh,
1975). This species is very close to
P.impudicus and P. hadriani and the
species was originally reported from South
Carolina (Berkeley, 1873). P. rubicundus
was growing on ground and dead roots of
a grass; in a cultivated field and in shady
and humid place on decaying plant litter at
Ponducherry, Punjab planes and Khorinar,
Poonch, Jammu & Kashmir and West
Bengal (Butler and Bisby, 1931; Kour et
al.,, 2016; Dutta et al., 2012). Phallus
merulinus is reported to be distributed in
Argentina and Bolivia. Mohanan (2011)
has reported 2 species of Phallus growing
in Sola Forest, Munnar and Sholayar in
Kerala.
Conclusion
Phallus atrovolvatus growing on a heap of
garbage including bamboo pieces is
described and reported from Madhya
Pradesh.
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Science that deals with use of statistics to
investigate biological problems is called
biometry or biometrics and the branch of
genetics which study the inheritance of
quantitative characters using statistical
procedures § known as
Biometrical/quantitative genetics. In the
present lecture we will discuss in brief
about the wvarious statistical indices
commonly used in genetics and their
relevance  to  tree/plant  breeding.
Biometrical indices are useful to the tree/
plant breeder in assessment of genetic
variability, in selection of elite genotypes
from mixed population, in choice of
parents and breeding procedure, in
determining varietal adaptation, etc.
Indices for variabilityassessment
‘Dispersion” - The extent to which
numerical data tend to spread about the
mean value is called dispersion. Thus
dispersion is the measures of variability in
sample/population. ~ Commonly  used
dispersion indices include coefficient of
variation, range, standard deviation (SD),
standard error (SE) and variance.

Range

It is the difference between the lowest and
the highest wvalues present in the
observations in a sample.

Eg. If there are 30 observations on tree
height in teak with highest 32 mt and
lowest 18 mt, then range will be 32-18 =
14 mt

e It measure of spread of variation in
the sample.
e It is rough measure of variation.
e It is commonly used in plant
breeding experiments.
e It is not capable of further
algebraic treatment.
e It gets affected by sampling
fluctuations.
Standard Deviation (SD)
It is the square root of the arithmetic mean
of squares of all deviations measured from
the mean.

1 N
Standard Deviation = ¢ = 1| 2(%‘ — p)?

=+ Variance

e Considered as best measure of
variation in a population.

e It is based on all the observations
in sample.

e It gives more weight to extreme
values and less to those which are
near to mean.

e Manual computation is difficult.

Variance (&)
It is average of the squared deviation from
the mean or it is the square of the standard
deviation.

Variance = (SD) 2

e It permits division of variation in to
various  components I. e.
phenotypic variance, genotypic

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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variance and environmental 9 2 4
variance.

Coefficient of Variation (CV) 2 E 25
It is relative measure of variation. Standard 5 P 2
deviation has unit attached with it for
example mt for height, kg for wt in such 4 -3 9
cases comparative assessment of traits
. . : . 12 5 25
having different  units is not
possible.Coefficient of variation is useful 7 0 0
in such cases as it is unit less measure.
Coefficient of variation (CV) = (SD/ X ) x 1 8 1 1
100 _ ) 11 4 16
Values of phenotypic, genotypic and
environmental variances are used for the 9 2 4
estimation of respective coefficient of
variation i.e. PCV, GCV and ECV. 3 -4 16
Standard Error (SE) - o 0
It estimates uncontrolled variation present
in a sample. It is obtained by dividing 4 -3 9
standard deviation by the square root of
number of observations. 12 > 25
Standard Error = SD/AN 5 2 4
Example
Number of flowers in each inflorescence is 4 -3 9
as follows: 9, 2,5, 4,12,7,8,11,9, 3, 7, 0 3 3
4,12, 5, 4, 10, 9, 6, 9, 4, please estimate
the range, standard deviation,variance, 9 2 4
coefficient of variance and standard error.
Solution: 6 -1 1
Range = difference between the largest 5 5 2
and smallest value= 12 — 02= 10
o 1 N ) 4 -3 9
Standard deviation =g — N E:Zl(i?z — pt) SUM=140 SUm=178
1. Work out the Mean Mean=07 Mean=8.9
2. Then for each number: subtract the
Mean and square the result Therefore,

3. Then work out the mean

of those squared differences.

4. Take the square root of that and we
are done!

X (X-p) (X-p)*

Standard Deviation (SD) = V8.9=2.983
Variance = (Standard Deviation) %=
(2.983)°=8.9

Coefficient of Variation = (SD/Mean) X
100 = (2.983/7) x 100 = 42.61

Standard Error = 2.983/N20 = 0.67
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Indices useful in Selection

Heritability

Heritability is the heritable portion of the
phenotypic variance. It is generally
expressed in per cent. It is good index of
the transmission of characters from parents

to their progenies.
GenotypicVariance Vg

Herltablllty (b) = PhenotypicVariance = E =

Vg
Vg+Ve

Selection Differential (K)

It is the difference between the mean
phenotypic value selected plants and the
mean phenotypic value of parental
population.It is worked out as follows:

Selection Dif frential(K) = Xs- Xo

Where, Xsand Xo are the mean phenotypic
values of selected plants and parental
population.

e Measure of intensity of selection
e K varies with the intensity of
selection

Genetic Gain (R)
It is thedifference between mean
phenotypic value of the progeny of the
selected plants and the base or parental
population.It is estimated as follows:
Example
A natural teak stand in Seoni forest
division has average tree height of 28 mt.
From this natural stand, a tree breeder has
selected 50 superior trees with average tree
height of 35 mt. A progeny trial was laid
out using the seeds of these 50 trees and
progeny trial has average height of 32 mt.
Calculate selection differential (K) and
genetic  gain/response  to  selection
obtained.
Solution
Selection differential = Mean of selected
plants - Population mean = 35-28= 7 mt

Genetic gain/response to selection = Mean
of progeny of selected plants - Population
mean= 32-28= 4 mt

Heterosis

George Harrison Shull, a renowned
American plant geneticist coined the term
heterosis in 1914. It is defined as a
superiority of Fi hybrid in one or more
characters over its parents. It is categorised
in three different classes based on three
different ways of estimation, 1) Mid parent
heterosis, 2) Better parent heterosis and 3)
Standard heterosis.

Mid Parent Heterosis/ Average heterosis
When the heterosis is estimated over the
mid parent i.e. mean value or average of
thetwo parents is known as mid parent
heterosis. It is also termed as average
heterosis  orrelative heterosis. It s
estimated as follows:

Mid Parent Heterosis = [(F1-MP)/MP] x
100

Where, F; is mean of F; and MP is mean
of two parent

Better Parent Heterosis/Heterobeltiosis
When the heterosis is estimated over the
better parent is known as better
parentheterosis. It is also referred as
heterobeltiosis. It is worked out as follows:
Heterobeltiosis = [(F1- BP)/BP] x100
Where, BP is mean of better parent.The
term heterobeltiosis was used by Bitzer et
al (1968) to explain the improvementof
hybrid over the better parent of the cross.
Standard Heterosis:

Superiority of hybrid over the standard
commercial check variety is known as
Standard heterosis. It is alsotermed as
economic heterosis or useful heterosis and
calculated by follows:

Standard Heterosis = [(F; — Check)/Check]
x 100

Heterosis leads to increase in Yyield,
reproductive ability, adaptability, disease
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andinsect resistance, general vigour, =12.00 %
quality, etc. In general, for most of the References
characters, the desirableheterosis is Falconer DS (1989). Introduction to
positive. However, for some characters Quantitative Genetics. Longman,
like earliness, height in cereals and New York.
toxicsubstances, negative heterosis is https://www.mathsisfun.com
desirable. Rao CR (1952). Advanced Statistical
Example Methods in Biometrical Research.

Let's assume that Clone-A and Clone-B
has mean seed yield of 20 kg and 16 kg,
respectively. Their F; (Clone-A x Clone-
B) has seed yield 28 kg whereas,
commercially available clone has seed
yield of 25 kg. Estimate mid parent, better
parent and standard heterosis.

Solution:

Mid Parent Heterosis = [(F;-MP)/MP] x
100=[(28-18)/18] x 100=55.55 %
Heterobeltiosis = [(F1- BP)/BP] x 100

= [(28-20)/20] x 100= 40.00 %

Standard Heterosis = [(F1 —
Check)/Check] x 100= [(28-25)/25] x 100

Wiley and Sons, New York
Singh P and Narayanan SS (1993).

Biometrical Techniques in Plant
Breeding, Kalyani Publishers, New
Delhi.

Singh RK and Chaudhary BD (1985)
Biometrical methods in quantitative
genetic analysis, Kalyani Publishers,
New Delhi.
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Introduction

Sesbaniasesban commonly known as
‘Jayanti' is a soft wooded, short lived
shrub or small sized tree of family
Fabaceae. The species is gaining
popularity in afforestation programmes
especially wasteland development on
account of its easy germinability and
fast growth. The seeds do not require
any pre-treatment before germination
and seedling growth is very rapid. Its
foliage is valued as fodder, juice of
leaves as an anthelmentic and fibre is
used for making rope. Seeds, which are
principle means of propagate ion, have
quite high germination percentage i.e.
80% to 90%. Variation in seed coat
colour (i.e. brown and green seed) and
size (i.e. large and small seed) was
prominent in seeds collected from the
same tree at the same time. The seed
coat structure is considerably important
as it forms the barrier between the
embryo and its immediate environment
and its permeability to water and gases
initiates  the  process of  seed
germination. Perusal of literature shows
that studies on seed coat colour in
relation to germination capacity are
limited in forestry seeds (Mahdi, 1986;

Ramprasad and Kandya, 1992). It is
also generally seen that larger seed
possess greater amount of reserve food
material and consequently give better
germination than medium and small
seeds. There is considerable evidence
in the pasture grasses and pasture
legumes that seed size and seed vigour
show a strong positive correlation
(Black, 1959; Cocks and Donald, 1973;
Kneebone and Cremer, 1955), but
reports on effect of seed size on seed
vigour in tropical forestry species is
scanty (Gupta et al. 1983; Periera and
Deo Garrido, 1975; Ramprasad and
Kandya, 1992). This paper reports a
study of the effect of seed coat colour
and the effect of grading of seeds by
size on the germination behaviour of
Sesbania sesban.

Material and methods

The seedlot belongs to the June 1996
collection from Mandla district of
Madhya Pradesh. Observation were
recorded for purity (%), number of
seeds per kg, Average weight of 100
seeds, number of seeds per pod, ratio of
green and brown coloured seed and the
percentage of insect damaged seeds in
the sample.
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Germination studies were conducted on
three working samples. One working
sample was classified in two sub
sample on the basis of seed coat colour
i.e., green and brown seeds. The other
working sample was graded on the
basis of size into large seed (retained
on 1.6x 2.0 mm sieve) and small seed
(passed through the same sieve). The
third sample was categorized on the
basis of seed size as well as colour.
Following the ISTA rules (1993) 400
seeds of each category were kept for
germination as 100 seeds in each of the
4 replicates, on moist germination
paper in Petridishes and maintained at
3000 £ 201 C. Simultaneously 400
seeds (100 seeds in each of the 4
replicates) of each category were sown
in nursery potting mix (sand: soil:
FYM in 1:1:1) in germination trays for
calculation of field emergence. Care
was taken to keep the seeds moist. The
number of germinants was recorded
daily till the end of germination period
l.e., 6 days. Germination value was
calculated by  Djavanshir  and
Pourbeik’s  method (1996), and
Czabator’s method (1962).

Results and discussion

The mixed seed lot showed a purity of
88.72%, while the number of pure
seeds per Kg was recorded to be 7764
on average basis. The number of seeds
per pod varied from 18-22. Table-1
gives the detail of 100 seed wt.,
germination and field emergence
percentages for different categories of
seeds.

Germination behaviour in relations
to seed coat colour

Considerable differences in
germination with respect to seed coat
colour were observed. Brown seeds
showed 93.66% germination while
green seeds showed 82.33% and mixed
lot 85.00%. Also plant percent was
higher in brown seed (91%) than the
mix lot (83.66%) and green seed
(80%). Similar findings were reported
with seeds of Acacia auriculiformis
where green seed exhibited only 52%
germination in comparison to 95%
germination of brown seed and in seeds
of Cassia siamea brownish-black seeds
showed 40.5%  germination as
compared to 15.5% germination in
reddish-green seed (Ramprasad and
Kandya, 1992). Mahdi (1986) also
recommended the red seed for direct
sowing in case of Santalum album
while black seed needed storage. The
numbers of hard and dead seed
percentages were 4% and 3.5%
respectively in brown seed and 9% and
8.7% respectively in green seed.
Maximum viability of brown seed
(97.66%) implide that these seed were
physiologically more mature as
compared to the green seeds which
showed 91.33% viability, where some
seeds were not physiologically mature,
or with undeveloped embryo. The
green and brown seeds showed more
than 90% germination, although brown
seeds showed marginally higher
germination, hence, it can be suggested
that there is no need to categories the
seed on the basis of seed coat colour.

Germination behaviour in relation to
seed size
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Within a species there is a variation in
seed dimension, like many other
character, occur due to environmental
influences during the development of
the seed as well as due to genetic
variability. Smaller seeds are generally
produced under unfavourable
conditions. Extensive research work on
seed size affecting various aspects of
plant growth have been reported by
various workers in conifers (Baldwin,
1942; Fowells, 1959; Griffin, 1974) but
it is limited in tropical species (Gupta
et al, 1983; Pereira and DeoGarrido;
1975 Ramprasad and kandya, 1992).

From the data given in Table-2, it can
be seen that large seed gave superior
performance in terms of germination
percent (88.50), viability percent
(93.00) plant percent (80.50) over small
seed were germination percent (86.50),
variability percent (91.50), plant
percent (77.00) was lower than the
large seed. The maximum values for
large seed in all respects may be due to
fact that size of the seed is a function of
the quantity of endosperm and well
developed embryo contained inside the
seed which reflects the nutrient pool
and energy of seed could partly be due
to the inclusion of the shrivelled and
immature  seed  resulting  from
incomplete development (Crocker and
Barton, 1953) and in part due to the
lack of ‘Initial Capital’ (Brencheley,
1923). Such a situation has been
observed in Cassia glauca, C. siamea,
Peltophorum ferrugineum (Ramprasad

and Kandaya, 1992), Leucaena
leucocephala (Gupta et al, 1983) and
Euacalyptus grandis (Pereira and Deo
Garrido, 1975).

Germination behaviour in relation to
seed coat colour and seed - size
together

On the basis of 100 seed weight it is
clear from the Table-1 that maximum
seed weight was recorded in large sized
brown seed (1.64 gm) followed by
large sized seed of mixed lot (1.54 gm)
as compared to (1.03gm) small sized
green seed. This could be attributed to
greater amount of reserve food and
well developed embryo, in brown
seeds.

Observation recorded in Table-1 and
Table-2 show that large brown seeds
gave better performance in terms of
higher germination percent (99.50),
viability percent (100.00), plant percent
(92.75), and lower hard seed (0.50) and
dead seed (0.00) percent as compared
to lower germination percent (93.50),
viability percent (97.50) and plant
percent (77.25) and higher hard seed
(4.00) and dead seed (2.50) percent of
large green seed. Lower value of small
seed in all respect was noted in both
categories but small brown seeds were
superior to green seed.

On the basis of above discussion, it is
concluded that Seshaania sesban seed
should be classified on the basis of seed
size for better result in the planting
programmes.
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Table-1: Germination and field emergence value for different categories of
Sesbania seban seeds

S. | Categories | 100% Controlled conditions Field conditions
No. seed | Germi- [ Range [ ISTA’s | Hard | Dead | Field [ Range of
WL | pation | of tolera- | seeds | seeds | emer- | field

(gm) | o germi- nce % % gence | emergence

nation % | range % % (Max.-

(Max.- Min.)
Min.)

1 Mixed 1.32 | 85.00 |88- 14 5.0 |10.0 |83.66 |88-78=10
79=09

2 | Green 1.18 |82.33 |87- 15 9.0 |8.7 |80.00 |88-79=05
79=08

3 Brown 140 |93.66 |97- 10 40 |35 [91.00 |93-89=04
90=07

4 Large 1.54 | 88.50 | 90- 12 50 |65 |80.50 |88-82=06
84=06

5 | Small 1.04 |86.50 | 88- 13 45 (9.0 |77.00 |80-78=02
84=04

6 Large 1.45 | 93.50 | 98- 10 40 |25 |77.25 |81-73=08
green 88=10

7 | Small 1.03 | 88.00 |89- 13 43 |7.7 |72.66 |74-71=03
green 87=02

8 Large 1.64 [99.50 | 100- 05 05 |00 |92.75 |96-88=08
brown 98=02

9 | Small 1.05 | 94.80 |96- 19 15 |37 |88.30 |91-86=05
brown 92=04

Table-2: Germination value for different categories of Sesbania sesben seeds

Values Mix Seed coat colour | Seed size Seed coat colour and seed size
lot Green | Brown | Large | Small | Green seed Brown seed
seed seed seed seed | Large |Small | Large |Small
seed seed seed seed
Germination | 85.00 | 92.33 | 93.66 88.50 |86.50 |93.50 |88.00 |99.50 |94.84
%
Germination | 6.00 6.00 4.66 5.75 4.25 5.00 6.50 4.75 6.00
period in
days
Viability% 90.00 |91.33 |97.66 93.00 |[91.50 |97.50 |92.33 |100.00 | 96.33
Germination | 62.00 | 62.66 | 86.66 69.00 |68.75 |68.00 |69.00 |79.00 |80.34
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energy
Energy 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
period in
days
Germination value
a.Czabator 292.54 | 285.16 | 540.92 | 395.34 | 339.25 | 401.32 | 304.80 | 436.71 | 420.98
Method
b.Dajvanshir | 130.93 | 123.05 | 191.79 | 154.07 | 159.24 | 172.30 | 142.30 | 205.96 | 194.52
and Pourbeik
Method
Plant percent | 83.66 | 80.00 | 91.00 80.50 |77.00 |77.25 |72.66 |92.75 |88.33
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=
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H e O B ®E 100—105 faAf
# uRuga 8 o € RiNa Suo
W% H 24-26 TI/T. Ud UBl
% H 40452 /8. B HSRO
&9l B B |

AT favor

UE & AN B B § O U,
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500 I HI. B G IAT TH IR
&3 # v gg AT B ¥ 98
g9 el R O IR B S e,
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Ife gieremen § 97 &1 gwrg SaraT
foars T a1 fhua 01 & BsaE
D RN B WA B BB A
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AT AT STAWRE B89 9
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fhUT. ®BRBRA UG 50—55 (BT
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qe, 997 & 3 fod 9 v iR
7—10 o1 & ofavra # RS &xa
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TAT & BT H 12—15 R
JMeIHAT Bl 2| dfb =TT T
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o ®AT d] PR oAl =iy
a9 der a7 ¥ R g% =1
ST 8 3R WeRY & 999 99 9
AR ST Gehdl 2 St Riers
B PRe B & o1 R & are
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T™ @ MRS AR A9 YGfd
" T @1 90 WHI. HAR F HAR
# AfT frar SIrar g 9T & HarR
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Sl &1 39 ugla bl fgu R
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g1 A T A D Sodll H |of | IQ TE IT TS H ;MM AT
RET W B 2| TR | B df T 3 a9 BT iR < |
gfcadl Td 8ol 9@ ¥ fR|3. W # U@ U
ST B | GRUTAR] SATE H qad I |
4. B o o0 9 g9
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ool | affadl qem Aws fauue
¥ ORIy 9@APT o€ Rl § 1 S|
FH WIS IR § =S offSad a1
ST & Ud oMFd 9 & a)ER 3
Sl 2 99 A%s, $9 ®q Sfad
FARAT Y HRAl B | Uhd U<
WHR & gN THdeer  UISTA
HATDHICT BHICT (APMCs) I RATYAT &l
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Cyclones and natural environment

Rekha Agarwal

Govt. Model Science College
Pachpedi, South Civil Lines
Jabalpur, Madhya Pradesh-482001

Cy(x:‘lyoF]e refers to any spinningstorm that
rotates around a low-pressure center. The
low-pressure center is also referred to as
the 'eye' of the storm, which is well known
for being eerily calm compared with the
areas under the spinning ‘arms’ of the
storm. You could say that the eye is
watching what's going on down below, so
it needs a clear path, but the arms are
where all the action happens because this
is where the storm is throwing out all of its
rain and wind.

The term ‘cyclone' actually refers to
several different types of storms. They
occur in different places, and some occur
over land while others occur over water.
What they all have in common is that they
are spinning storms rotating around that
low-pressure center.

Tropical cyclones are what most people
are familiar with because these are
cyclones that occur over tropical ocean
regions. Hurricanes and typhoons are
actually types of tropical cyclones, but
they have different names so that it's clear
where that storm is occurring. Hurricanes
are found in the Atlantic and Northeast
Pacific, typhoons are found in the
Northwest Pacific. If you hear 'tropical
cyclone,” you should assume that it's
occurring in the South Pacific or Indian
Ocean, but for this lesson, we'll use it refer
to all types of tropical ocean cyclones.

We can also further describe tropical
cyclones based on their wind speeds. They
are called category 1, 2, 3, 4 or 5,
increasing with intensity and wind speed
as the number increases. A category 1
cyclone is the weakest, with wind speeds
of 74-95 mph. A category 5 cyclone, on
the other hand, is extremely dangerous and
has the potential for major damage.
Category 5 cyclones have wind speeds of
155 mph and above!

Polar cyclones are cyclones that occur in
Polar Regions like Greenland, Siberia and
Antarctica. Unlike tropical cyclones, polar
cyclones are usually stronger in winter
months. As you can see, these storms
really do prefer the colder weather! They
also occur in areas that aren't very
populated, so any damage they do is
usually pretty minimal.
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A mesocyclone is when part of a
thunderstorm cloud starts to spin, which
may eventually lead to a tornado. 'Meso'
means 'middle’, so you can think of this as
the mid-point between one type of storm
and the other. Tornadoes all come from
thunderstorm  clouds, but not all
thunderstorm clouds make tornadoes. In
order for a tornado to occur, part of that
cloud has to spin, and though you can't
really see this happening, this is the
intermediate, or 'meso’ step from regular
cloud to dangerous spinning cloud running
along the ground.

Cyclones can cause devastating damage to
the natural environment. It can destroy the
canopy of a forest thus destroying many
habitats. Trees can fall and crush habitats.
Flying debris, including uprooted trees,
can destroy parts of forests and animal
habitats. The resultant animal deaths can
break the food chain causing more animals
to die. When a sewage line gets
damaged due to a cyclone, it can poison
the environment, resulting in many animal
deaths and plant destruction.

When a cyclone is around coral reef it can
damage the coral. In extreme cases it can
cause a tornado over the sea which can
suck up fish and other marine life and hurl
them everywhere. When a cyclone hits a
beach it can erode the sand and underlying
rocks

Severe cyclones cause widespread
defoliation of rainforest canopy trees,
removal of vines and epiphytes, along with
the breakage of crown stems and
associated tree falls. These catastrophic
impacts typically result in significant
changes in forest microclimates in the
under storey and canopy, and complex
vegetation and faunal responses to newly
created light, temperature and humidity
regimes. Cyclonic disturbance has also

been shown to accelerate invasion by
exotic tree, vine and grass species leading
to a decline in biodiversity of native plant
species in some forest regions. Given the
relatively high frequency of tropical
cyclones, there is a general consensus that
they contribute to the structure and
function of tropical rainforests in cyclone-
prone areas, with ecosystem impacts and
recovery processes occurring at several
spatial and temporal scales. Impacts of

tropical cyclones on forests at the
landscape-scale (>10km) are the result of
the complex interaction of anthropogenic,
meteorological, topographical and biotic
factors.

Three main factors control forest damage
at this scale:

1. Wind velocity gradients resulting
from cyclone size, speed of
forward  movement, cyclone
intensity and proximity to the
storm track, complicated by local
convective-scale effects;

2. Variations in site exposure and
other effects of local topography
(e.g. severe lee waves or leeward
acceleration, windward exposure,
topographic shading); and

3. Differential response of individual
ecosystems to wind disturbance as
a function of species composition
and forest structure.

Global temperatures have increased by
approximately 1°C compared to the 1860-
1880 average (xvii). This rise in
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temperature is associated with a number of
changes in the climatic system that
increases the risk of extreme weather
events. ‘Attribution’ the linkage between
frequency or severity of events and
anthropogenic climate change is multi-
faceted, particularly for tropical cyclones,
and is linked to the question of ‘attribution
of what’. From a purely meteorological
perspective, attribution is linked to the
event itself. From an impact perspective,
however, the climate hazard posed by a
tropical cyclone is constituted not just by
winds, but also by both coastal and
freshwater flooding due to heavy rain
linked to tropical cyclones. Therefore,
attribution of the climate hazards posed by
tropical cyclones and climate change needs
to go beyond the meteorological event
itself.

The environmental mobilization  of
contaminants by “natural disasters” is a
subject of much interest, however, little
has been done to address these concerns,
especially in the developing world.
Frequencies and predictability of events,
both globally and regionally as well as the
intensity, vary widely. Vulnerability of
people depends on whether they live in
harms way in flood plains, on the coast, at
or below sea level, or near streams or near
areas of known contamination. Those
people living closest to the source are most
vulnerable. The coastal environment is
becoming more vulnerable to damage from
natural disasters. Sea-levels are rising;
subsidence of land is increasing in some

regions and decreasing in others. Upper
ocean heat content is predicted to increase,
atmospheric water content is increasing
possible leading to more downpours,
exacerbated flooding and general human
misery. Coastal populations are increasing
as people move closer to the coast
increasing risk of greater damage. Also
harmful algal bloom frequency, hypoxic or
“dead zones” are becoming more prevalent
and spills of various substances occur at
regular frequency and variable intensity.
Disasters occur all over the world at
different magnitudes. Earthquakes,
volcanic eruptions, landslides, tsunamis,
wildfires, floods, extreme storms, tropical
cyclones, tornados, dust storms are only
some of the natural events that occur.
Many are rapid onset disasters, others are
more prolonged such as drought and
climate change.

Rehabilitating and protecting the natural
resource base, however, is a cross-sectoral
issue and will require a coherent and
integrated approach.

This will require an enabling framework
for policy formulation and implementation
that promotes environmentally sustainable
development at both national and sub-
national levels, specific programmes for
capacity-building and institutional
strengthening, and establishing a robust
information base to inform decision-
making.
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Know your biodiversity
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Catharanthus roseus

Catharanthus roseus is an evergreen plant
belongs to family Apocynaceae and order
Gentianales. It is commonly known as
Periwinkle, Madagascar periwinkle and
Rosy periwinkle. Vinca rosea, Ammocallis
rosea, Lochnera rosea and Pervinca rosea
are its synonyms. It is also known as
“Nayantara” or ‘“Sadabahar” the word
Catharanthus derives from the Greek
language meaning "pure flower." while,
roseus means rose or rosy. It is a perennial
plant commonly seen in tropical and
subtropical  countries including the
Southern United States and it is native and
endemic to the Indian Ocean Island of
Madagascar. It grows upto1500 m altitude.
C.roseus is commonly associated with
coastal habitat and sandy locations along
the coast but also found inland on
riverbanks ,savannas vegetation ,dry waste
places, road side, open forest and
scrubland  usually on sandy soil but
sometimes also on rocky soils. It is widely

cultivated as an ornamental, but it is also
grown for medicinal purposes. It has long
history of usage in traditional medicine
and is one of the potent sources of various
novel pharmaceutical products.

It is an herbaceous plant growing to 1m.
tall usually with white latex and an
unpleasant smell. Stems are narrowly
winged, green or red, shortly hairy to
glabrous,often woody at base. Leaves
decussately opposite, simple with elliptical
to narrowly obovate blade. . The flowers
are white to dark pink in color with a dark
red center with a basal tube about 2.5- 3
cm. long and a corolla about 2-5 cm.
diameter with five petal like lobes.
Stamens inserted just below the corolla
throat included with very short filaments.
Ovary is superior and 15-23mm long it
consist 2 very narrowly oblong carpels,
style slender, with a cylindrical pistil head
provided at base with a reflexed
transparent frill and with rings of woolly
hairs at base and apex, stigma glabrous.
Fruit composed of 2 free cylindrical
follicles 2-4.5 cm long, striate, laxly
shortly hairy to glabrous and green in color
and each fruit consist 10-20-seeds. Seeds
are oblong, 2-3 mm long, grooved at one
side and black in color.

C. roseus is a fast-growing perennial plant
that spreads principally by seed. Seed may
remain dormant for several weeks after
maturity. The optimum temperature for
germination is 20-25°C, and the
germination rate is in general over 95%.
The seeds remain viable for 3-5 years.
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Plants have the ability to synthesize a wide
variety of chemical compounds that are
used to perform important biological
functions, and to defend against attack
from insects, fungi and herbivorous
mammals. Alkaloids are the most
potentially active chemical constituents of
Catharanthus roseus. It produces nearly
130 alkaloids mainly ajmalcine, vinceine,
resperine, vincristine, vinblastine and
raubasin. Vincristine and vinblastine are
used for the treatment of various types of
cancer such as Hodgkin's disease, breast
cancer, skin cancer and lymphoblastic
leukemia. The alkaloids like actineo
plastidemeric, Vinblastine, Vincristine,
Vindesine, Vindeline Tabersonine etc. are
mainly present in aerial parts whereas
ajmalicine, vinceine, vineamine, raubasin,
reserpine, catharanthine etc are present in
roots and basal stem. Rosinidinis an
anthocyanidin  pigment found in the
flowers of C. roseus.

The dried root is an industrial source of
ajmalicine, which increases the blood flow
in the brain and peripheral parts of the
body. Preparations of ajmalicine are used
to treat the psychological and behavioural
problems of senility, sensory problems
(dizziness, tinnitus), cranial traumas and
their neurological complications. Stem and
leafy branches used to cure inhibited
menstruation and infusion or decoction
used for hypertension, diabetes control,
dropsy, cleansing the blood, urinary tract
ailments and for a cholagogue and aperitif
(appetite stimulant). Flower infusion for
the cure of mild diabetes. High blood
pressure is another condition sometimes
treated with Madagascar periwinkle. So,
this plant is of great medicinal importance
as found to be rich in their
pharmacological action that includes
antibacterial,  antifungal, antioxidant,

anticancer, antiviral, anthelmintic, anti-
diarrneal and anti-diabetic activities.
Catharanthus roseus is also used in phyto-
remediation as it accumulates heavy
metals like cadmium and mercury.

In the wild, it is found to be an endangered
plant and the main cause of their decline is
the habitat destruction by the slash and
burn agriculture. Water logging is harmful
for the growth of the crop and therefore it
requires good drainage system. The plant
requires full sun and has a long growing
period. Periwinkle likes to be kept on the
dry side and the roots will rot if irrigated
too frequently. Root rots regularly cause
decay of roots and lower stems. Fusarium
wilt can cause plant death. Blight causes
brown or black spots which extend inward
from the leaf edge and eventually cover
the whole leaf. Canker and dieback cause
the shoot tip to become dark brown, wilt,
and die back to the soil surface. The
disease is most common during rainy
weather. When the plant got infected it
should be discarded from the area.

Indian peafowl (Pavo cristatus)

T —

The Indian Peafowl is commonly known
as Blue peacock, Blue peafowl, Common
peacock, Common peafowl and Peafowl. It
belongs to order Galliformes and family
Phasianidae. It is well-appreciated
throughout the world because of its
strikingly beautiful appearance. It was
justifiably declared as the National Bird of
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India in 1983 due to its ‘flagship’ value
founded on its glorious position in
mythology and its widespread distribution
and grandeur.

There are three main types of peacock, the
African Congo peacock, the Indian
peacock and the Green peacock all of
which are thought to have originated
in Asia but are today found in Africa and
parts of Australia. The native range of the
Indian peafowl encompasses India, Sri
Lanka, Pakistan, Bhutan, Bangladesh and
Nepal. Captive specimens are found
throughout the world, and introduced,
feral populations now occur in Australia,
New Zealand, the Bahamas, and the USA.
They are found in low altitude areas,
generally below 1800 meters from the sea-
level. In the wild, they inhabit a wide
range of habitats ranging from semi-dry
grasslands to moist deciduous forests.
They prefer to live near water-bodies
usually near a river or stream. They forage
and nest on the ground but roost on trees
tops. The Indian peafowl is also known to
occur in  farmland, villages and
increasingly more urban areas. Peacocks
are omnivores. They mainly eat insects,
plants, small creatures, worms, nuts and
seeds.

Male peacocks are known as peacocks
and female peacocks are known as
peahens. The male peacock is generally
about twice the size of the female peahen
and even larger when the male peacock is
displaying his plumage (feathers). They
can grow to a length of 195 to 225 cm
from tip of the beak to the end of the train
and weigh an average of 5 Kg. The
peacock’s head, neck and breast are
iridescent blue in color. They have patches
of white around the eyes. They have a
crest of upright feathers on top of the head
which are short and tipped with blue

feathers. The most notable feature in the
peacock is the extravagantly beautiful tail,
which is also known as the train. The train
is fully developed only after 4 years of
hatching. These 200 odd display feathers
grow from the back of the bird and is part
of enormously elongated upper tail
coverts. The train feathers are modified so
that they do not have the barbs that hold
the feathers in place and are therefore
associated loosely. The colors are a result
of elaborate microstructures that produce a
sort of optical phenomena. Each train
feather ends in an oval cluster bearing an
eyespot or ocellus that is extremely eye-
catching. The back wings are greyish
brown in color and are short and dull. The
Indian Peacock’s thighs are buff colored
and they have a spur on the leg above the
hind.

The female peafowl or peahen lacks the
flamboyant  colors altogether.  They
predominantly have brownish  grey
coloring and sometimes have a crest
similar to the peacock but brown in color.
They totally lack the elaborate train and
have dark brown tail feathers. They have
whitish face and throat, brown hind neck
and back, a white belly and a metallic
green upper breast. The Peahens grow up
to a length of 095 m and weigh
somewhere between 2.75 to 4 Kg.

There is some color variation found in
Indian Peafowl species. The black-
shouldered variation results from a
mutation resulting from genetic variation
within the population. Mutation in the
genes producing melanin, results in white
peafowls that have starkly white feathers
with cream and brownish markings.

The Indian peafowls are best known for
the beautifully elegant display of feathers
the evolution of which is believed to be
driven by sexual selection. The peacocks
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spread their train in the shape of a fan and
quiver them during the courtship display.
It is believed that the number of eyespots
in a male’s courtship display determines
his success in mating. The Indian peafowls
do not have any specific breeding season
and mating is generally dependent on rain.
In south India, they mate during January to
March, while in northern parts of the
country they mate during late July to
September. The males occupy small
territories and females visit these
territories assessing the suitability of the
males for mating. Eligible males are
surrounded by females who take turns to
mate following repeated courtship display
by the males. The call of the Indian
peafowl is a loud, trumpet-like scream
“kee-ow”. The peacocks are polygamous
in nature. Adult peacocks live in groups
called a party, pride or a bevy. Adult
peacocks lay about 3 to 5 eggs preferably
in a shallow hole. It takes 28 days for a
baby peacock to hatch. Their parents stay
with them until they become adults. They
look sort of like Turkey babies or Plouts.
Baby peacocks are called peachicks.

Peacock feathers, or mor pankh, are
regarded as an auspicious symbol in Hindu
mythology because of their association
with the peacock. A peacock feather
adorns the head of Lord Krishna signifying
the seven colors of the universe. It is
believed that the mayura, or the peacock,
was created from one of the feathers of
Garuda (a mythical bird in Hindu
mythology and a carrier of Lord Vishnu).
It is depicted as a mythical bird which is
killing a snake. According to a number of
Hindu scriptures, it is a symbol of the
cycle of time. Owing to its spectacular
appearance and religious associations, the
Indian peafowl is protected in many parts
of its range, especially in India, where it is

considered sacred by Hindus. . Being
designated as a national symbol affords the
bird a special status with increased
awareness and dedicated conservation
efforts.
The Indian peafowl is classified as Least
Concern (LC) in the IUCN Red List. In
India, it is given the utmost protection by
inclusion in the Schedule | of Indian
Wildlife Act, 1972. The Indian Peafowl is
under threat from various quarters that
include the demand for feathers and wild
meat, conflict with farmers during
cropping season, increased use of chemical
fertilizers and pesticides, and habitat
degradation. An adult peacock has about
200 tail feathers, which it sheds from
August onwards; fully-developed new
feathers appear in February. The fallen
feathers are collected and sold in local
markets and the birds are also reportedly
killed to increase revenue return. Other
threats include habitat degradation and loss
- more significantly from conversion of
their habitat to agriculture, habitation and
industrial growth, poisoning to counter
crop damage, consumption of eggs and fat
extracts for alleged medicinal values, and
killing for wild meat .Although these
threats are believed to be causing an
alarming decline in populations, the
magnitude and pattern of the effects in
different parts of the country are yet to be
quantified.
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