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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 involves 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 habitat destruction.
Since time immortal macrofungi have been attracting human 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 most diverse group of
organisms after insects on this biosphere. Wood inhabiting fungi plays important role in the
ecosystem. They 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 environment 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, hay, hips 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
most important components of the ecosystem, comprise the largest biotic community after insects and include thousands of
lineages, from the mushroom-forming fungi to yeasts, rusts, smuts, mold, and other symbionts with differing phenotypic and
genotypic features. Macrofungi, which are visible to the naked eye (≥1 cm in size), possess mature spore-bearing and
morphologically distinct fruiting bodies.
Until now, our understanding of the biodiversity related to the macrofungi from this part of the world has been based on very
limited scientific findings that lacked adequate sequencing data, detailed morphological characterization of the spores with
reference to their role in aerobiology, and robust statistical description in terms of abundance and diversity. The data
characterizing the macrofungi as a potential source of atmospheric bioaerosols are very limited for India. This opens up a need
for more detailed studies over larger spatiotemporal scale. In view of these gap areas, we believe that this study will be an
important contribution to the fields of plant pathology, epidemiology, aerobiology, and biomechanics, particularly over the Indian
region.
In line with the above this issue of Van Sangyan contains an article on Diversity of macro-fungi in Central India-XX: Phallus
atrovolvatus and Phallus merulinus There are other useful articles viz. Biometrical indices in plant / tree improvement, Germination
behaviour of seeds of Sesbania Sesban (l) merr. In relation to seed coat colour and seed size, I;kt dh mUur d`f"k i)fr viukdj mit
c<+k;sa, Cyclones and natural environment, and Know your biodiversity.
I hope that readers would find maximum information 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

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
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)

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)
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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 15-20×1–2.5cm, 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
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yellowish white. Indusium or "skirt" 6.07.0cm 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, 2.5-5.0×1.2-2.5μm. Indusium
consist of pseudoperenchymatous; cells
globose to irregular, 17.5–37.5 x 11.2522.5μm.
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 bodies). 3 fruit body in habit
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Figs. 4-5, Phallus atrovolvatus: complete fruit bodies

Figs. 6-7, Phallus atrovolvatus: 6-7details of fruit body (head, veil, stipe, vulva and rhizoids)

Figs. 8-9, Phallus atrovolvatus: 8 pseudoperenchymatous cells, 9 basidiospores
2. Phallus merulinus (Berk.) Cooke
(Figures 10-13)
=Dictyophora indusiata (Vent.) Desv.
=Hymenophallus indusiatus (Vent.) Nees

Phallus merulinus is commonly called
basket stinkhorn mushroom is prolonged
from single egg measuring 2.5-3.0cm.
Mature fruit body spick like 15-20cm, 3-
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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.

Vol. 6, No. 1,
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The bell-shaped cap is 2–4 cm high and
covered with a greenish-brown slime
termed the gleba. The stalk is 7–25 cm
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,
4.0-4.5x1.0-1.5µm
Collection examined
Growing on bamboo (Bambusa bambos)
litter, 25/7/2012, Tropical Forest Research
Institute TF 2782.

Figs. 10-11 Phallus merulinus: fruit-bodies in habitat

Figs. 12-13 Phallus merulinus: basidiospores
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Table 1: List of Phallus species reported from India
S.N. Name of fungus

Habit

Distribution

Reference

1.

Phallus anamudii C.
Mohanan

Growing on decaying
logs

Kerala

Mohanan (2011)

2.

Phallus atrovolvatus
Kreisel & Calonge

Growing on soil of
bamboo thicket

Jorhat, Assam;
West Bengal and
Jabalpur,
Madhya Pradesh

Gogoi and Vipin
(2014, 2015);
Das et al. (2013)
This article

3.

Phallus cinnabarinus
(W.S. Lee) Kreisel

Growing on soil of
bamboo thicket

Jorhat, Assam

Gogoi and Vipin
(2014)

4.

Phallus hadriani
Vent.

Growing solitary,
humicolous, in a
cultivated field
among the trees of
Melia azardicta and
Prunus domestica

Khorinar,
Poonch, Jammu
& Kashmir,

Kour et al.
(2016)

5.

Phallus impudicus L.,

Growing on soil
under culms of
Bambusa
arundinacea, and on
ground,

Varanasi, Uttar
Pradesh, Sikkim,
Churra, Khasi
hills, Meghalaya
and Khandala,
Maharashtra

Khare (1976a);
Butler and Bisby
(1931)

Growing in sacred
grove forest and
among grasses near
or under Acacia

Kodagu,
Karnataka and

Dash et al.
(2010);

Maharashtra

Das et al. (2007)

Growing solitary,
humicolous and in a
cultivated field of
barley

Phey Village,
Leh; Jammu and
Kashmir

Kour et al.
(2016)

as Ithyphallus
impudicus
=Phallus indusiatus
Vent. =Dictyophora
indusiata (Vent.)
Desv.
6.

Phallus indusiatus
Vent. & Pers.
=Phallus indusiatus f.
citrinus K. Das, S.K.
Singh & Calonge

7.

Phallus macrosporus
B. Liu, Z.Y. Li & Du
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8.

Phallus merulinus
(Berk.) Cooke
≡Dictyophora
merulina Berk.

Associated with
rhizome of Bambusa
bambos and on dead
bamboo stump

Jabalpur,
Madhya Pradesh;
Mangalore,
Karnataka;
Jorhat, Assam

Tiwari et al.,
(2013); Sridhar
and Karun
(2013); Gogoi
and Vipin
(2015); This
article

9.

Phallus multicolor
(Berk. & Broome)
Cooke

Growing on fallen
leaf litter mixed
with humus

Amta, Howrah,
West Bengal

Dutta et al.
(2012)

10.

Phallus raveneli Berk.
& M.A. Curtis

Growing in lawns

Ludhiana, Punjab Chahal and
Singh (1975)

11.

Phallus rubicundus
(Bosc) Fr. ≡Satyrus
rubicundus Bosc

Growing on ground
and dead roots of
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)

present article it is being reported growing
Discussion
Distribution of Phallus species were
on a heap of garbage including bamboo
recorded from 12 Indian states namely,
chips. This species was originally reported
Assam, Jammu and Kashmir and West
growing on wood chips from Costa Rica
Bengal (3 species each), Karnataka,
(Calonge et al., 2005). P. cinnabarinus
Kerala, Madhya Pradesh, Maharashtra and
was reported from Jorhat, Assam (Gogoi
Punjab (2 species each); Meghalaya,
and Parkash, 2014). P. hadriani was
Ponducherry, Sikkim and Uttar Pradesh
reported from Khorinar, Poonch, Jammu
(one species each) (Table 1). P. anamudii
and Kashmir (Kour et al., 2016). P.
was reported growing on decaying logs in
impudicus was found growing on ground
Kerala (Mohanan, 2011). In a study eight
at Varanasi, Uttar Pradesh; Sikkim;
species of Phallus (P. cinnabarinus, P.
Churra, Khasi hills, Meghalaya and
duplicatus, P. indusiatus, P. merulinus, P.
Khandala, Maharashtra (Khare, 1976a;
nanus, P. ravenelii, P. rubicundus, and P.
Butler and Bisby, 1931). P. indusiatus was
rugulosus) have been reported from India
recorded growing under Acacia at Kodagu
(Gogoi and Vipin, 2014). P. trovolvatus
in Karnataka and Maharashtra (Dash et al.,
was previously reported from Jorhat,
2010; Das et al., 2007). P. macrosporus
Assam growing on soil of bamboo thicket
was recorded growing in a cultivated field
(Gogoi and Parkash, 2014). It was also
of barley in Leh, Jammu and Kashmir
reported growing ssolitary or gregarious;
(Kour et al., 2016). P. merulinus was
on the debris of bamboos or soil associated
recorded growing in association with
with the leaf – litter of bamboos in a
rhizome of Bambusa bambos and on dead
bambusetum (Das et al., 2013). In the
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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Biometrical indices in plant / tree improvement
Naseer Mohammad1 and Jaggal Somappa2
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Science that deals with use of statistics to
 It measure of spread of variation in
investigate biological problems is called
the sample.
biometry or biometrics and the branch of
 It is rough measure of variation.
genetics which study the inheritance of
 It is commonly used in plant
quantitative characters using statistical
breeding experiments.
procedures
is
known
as
 It is not capable of further
Biometrical/quantitative genetics. In the
algebraic treatment.
present lecture we will discuss in brief
 It gets affected by sampling
about the various statistical indices
fluctuations.
commonly used in genetics and their
Standard Deviation (SD)
relevance
to
tree/plant
breeding.
It is the square root of the arithmetic mean
Biometrical indices are useful to the tree/
of squares of all deviations measured from
plant breeder in assessment of genetic
the mean.
variability, in selection of elite genotypes
from mixed population, in choice of
Standard Deviation =
parents and breeding procedure, in
= √ Variance
determining varietal adaptation, etc.
 Considered as best measure of
Indices for variabilityassessment
variation in a population.
„Dispersion‟ - The extent to which
 It is based on all the observations
numerical data tend to spread about the
in sample.
mean value is called dispersion. Thus
 It gives more weight to extreme
dispersion is the measures of variability in
values and less to those which are
sample/population.
Commonly
used
near to mean.
dispersion indices include coefficient of
 Manual computation is difficult.
variation, range, standard deviation (SD),
Variance (σ2)
standard error (SE) and variance.
It is average of the squared deviation from
Range
the mean or it is the square of the standard
It is the difference between the lowest and
deviation.
the highest values present in the
Variance = (SD) 2
observations in a sample.
 It permits division of variation in to
Eg. If there are 30 observations on tree
various
components
i.
e.
height in teak with highest 32 mt and
phenotypic variance, genotypic
lowest 18 mt, then range will be 32-18 =
14 mt
 Published by Tropical Forest Research Institute, Jabalpur, MP, India
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variance
and
environmental
variance.
Coefficient of Variation (CV)
It is relative measure of variation. Standard
deviation has unit attached with it for
example mt for height, kg for wt in such
cases comparative assessment of traits
having
different
units
is
not
possible.Coefficient of variation is useful
in such cases as it is unit less measure.
Coefficient of variation (CV) = (SD/ X ) x
100
Values of phenotypic, genotypic and
environmental variances are used for the
estimation of respective coefficient of
variation i.e. PCV, GCV and ECV.
Standard Error (SE)
It estimates uncontrolled variation present
in a sample. It is obtained by dividing
standard deviation by the square root of
number of observations.
Standard Error = SD/√N
Example
Number of flowers in each inflorescence is
as follows: 9, 2, 5, 4, 12, 7, 8, 11, 9, 3, 7,
4, 12, 5, 4, 10, 9, 6, 9, 4, please estimate
the range, standard deviation,variance,
coefficient of variance and standard error.
Solution:
Range = difference between the largest
and smallest value= 12 – 02= 10

Vol. 6, No. 1,

Issue: January 2019

9

2

4

2

-5

25

5

-2

4

4

-3

9

12

5

25

7

0
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0
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9

9
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1
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2

4

4

-3

9

Standard deviation =
1. Work out the Mean
2. Then for each number: subtract the
Mean and square the result
3. Then work out the mean
of those squared differences.
4. Take the square root of that and we
are done!
=
X

(X-µ)

(X-µ)2

Sum=140

Sum=178

Mean=07

Mean=8.9

Therefore,
Standard Deviation (SD) = √8.9= 2.983
Variance = (Standard Deviation) 2=
(2.983)2=8.9
Coefficient of Variation = (SD/Mean) x
100 = (2.983/7) x 100 = 42.61
Standard Error = 2.983/√20 = 0.67

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

10

Van Sangyan (ISSN 2395 - 468X)

Vol. 6, No. 1,

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.
Heritability (b) =

=

=

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:

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



Measure of intensity of selection
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

Issue: January 2019

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 F1 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 is
estimated as follows:
Mid Parent Heterosis = [(F1-MP)/MP] x
100
Where, F1 is mean of F1 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 = [(F1 – Check)/Check]
x 100
Heterosis leads to increase in yield,
reproductive ability, adaptability, disease
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andinsect resistance, general vigour,
quality, etc. In general, for most of the
characters, the desirableheterosis is
positive. However, for some characters
like earliness, height in cereals and
toxicsubstances, negative heterosis is
desirable.
Example
Let's assume that Clone-A and Clone-B
has mean seed yield of 20 kg and 16 kg,
respectively. Their F1 (Clone-A x CloneB) 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 = [(F1-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
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= 12.00 %
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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
30ᵒ ± 2ᵒ 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
i.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
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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
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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 Sesbaania 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
wt. nation of
tolera- seeds seeds emerfield
(gm) %
germince
%
%
gence
emergence
nation % range
%
% (Max.(Max.Min.)
Min.)

1

Mixed

1.32

85.00

2

Green

1.18

82.33

3

Brown

1.40

93.66

4

Large

1.54

88.50

5

Small

1.04

86.50

6

Large
green
Small
green
Large
brown
Small
brown

1.45

93.50

1.03

88.00

1.64

99.50

1.05

94.80

7
8
9

8879=09
8779=08
9790=07
9084=06
8884=04
9888=10
8987=02
10098=02
9692=04

14

5.0

10.0

83.66

88-78=10

15

9.0

8.7

80.00

88-79=05

10

4.0

3.5

91.00

93-89=04

12

5.0

6.5

80.50

88-82=06

13

4.5

9.0

77.00

80-78=02

10

4.0

2.5

77.25

81-73=08

13

4.3

7.7

72.66

74-71=03

05

0.5

0.0

92.75

96-88=08

19

1.5

3.7

88.30

91-86=05

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

Mix
lot

Seed coat colour
Green Brown
seed
seed

Seed size
Large Small
seed
seed

Germination
%
Germination
period in
days
Viability%
Germination

85.00

92.33

93.66

88.50

86.50

Seed coat colour and seed size
Green seed
Brown seed
Large Small Large Small
seed
seed
seed
seed
93.50 88.00 99.50 94.84

6.00

6.00

4.66

5.75

4.25

5.00

6.50

4.75

90.00
62.00

91.33
62.66

97.66
86.66

93.00
69.00

91.50
68.75

97.50
68.00

92.33
69.00

100.00 96.33
79.00 80.34
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energy
Energy
3.00
3.00
3.00
period in
days
Germination value
a.Czabator
292.54 285.16 540.92
Method
b.Dajvanshir 130.93 123.05 191.79
and Pourbeik
Method
Plant percent

83.66

80.00

91.00
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I;kt dh mUur d`f"k i)fr viukdj mit c<+k;sa
vf[kys’k frokjh] vkj- ds- ljkQ] fodkl xqIrk ,oa ,l- ds- feJk
tokgjyky usg: d`f"k fo’ofo|ky;
'kq"d m|kfudh vuqla/kku ,oa izf’k{k.k dsna z
x<+kdksVk] lkxj ¼e-iz-½

bZ esy%

tiwariakhilesh@rediffmail.com

Hkkjr esa I;kt dh Qly foxr 5000

o"kksZa ls eq[;r% Å".kdfVca/kh; {ks=ksa esa
dh tk jgh gSA I;kt ds {ks=Qy
vuqlkj Hkkjr izFke ,oa mRiknu ds
vk/kkj ij nwljs LFkku ij gS ijUrq
mRikndrk ds {ks= esa Hkkjr vHkh Hkh
dkQh ihNs gSA phu] vesfjdk] uhnjySaM+
bR;kfn ns’k Hkkjr ls dkQh vPNh fLFkfr
esa gSA mRikndrk c<+kus gsrq mPp
mRiknu okyh fdLeksa ,oa vk/kqfud d`f"k
rduhdksa dk iz;ksx vko’;d gSA
ikS/k’kkyk izca/ku ls ysdj mRiknuksRrj
izca/ku rd fodflr vk/kqfud rduhdh
dk o.kZu bl cqysfVu ds ek/;e ls
fdlkuksa dks igq¡pkus dk iz;kl fd;k tk
jgk gS ftlls os ,d vPNh Qly izkIr
dj ldsa ,oa ykHkdkjh cktkj fey ldsA

tyok;q
I;kt ,d 'khr _rq dh Qly gS] ftls
foLr`r tyok;q {ks= tSls 'khrks".k]
miks".k ,oa Å".k tyok;q esa mxk;k tk
ldrk gSA lQyre mRiknu gsrq I;kt
dks lkSE; ekSle dh vko’;drk gksrh gS]
tgk¡ u rks T;knk BaM] u xehZ vkSj u
gh vf/kd o"kkZ gksuh pkfg,A ;|fi I;kt
,d dBksj Qly gS ,oa de rkieku]
ikyk bR;kfn dks lgu dj ldrh gSA
Hkkjr esa I;kt eq[;r% vYi fnol vof/k
ds #i esa eSnkuh {ks=ksa esa mxk;k tkrk gS]
tgk¡ ij yxHkx 10&12 ?kaVs fnu vof/k
dh vko’;drkl gksrh gSA igkM+h {ks=ksa
esa I;kt vf/kd fnol vof/k yxHkx
13&14 ?kaVs ds #i esa mxk;k tkrk gSA
okuLifrd o`f) ds fy, de rkieku
,oa vYi nhfIrdkfydk dh vko’;drk
iM+rh gS tcfd dan fuekZ.k ,oa
ifjiDork gsrq vis{kkd`r vf/kd rkieku
,oaa vf/kd nhfIrdkfydk dh vko’;drk
gksrh gSA vr% okuLifrd o`f) ds fy,
13&24oC rkieku ,oa dan fuekZ.k gsrq
16&25 oC rkieku mi;qDr gksrk gSA
lkFk esa 70% dh lkisf{kd vknzZrk o`f)
gsrq vPNh gksrh gSA ;g mu lHkh {ks=ksa
tgk¡ ij vkSlr okf"kZd o"kkZ 650&750
fefe- ds lkFk o"kkZ dk ekulwu ds nkSjku
leku forj.k gksA
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e`nk
I;kt dh [ksrh lHkh izdkj dh e`nk esa
dh tk ldrh gS tSls jsrhyh nkseV]
fpduh nkseV] flYV nkseV ,oa Hkkjh
e`nkA ;|fi I;kt dh lQy [ksrh gsrq
lcls vPNh e`nkxgjh] HkqjHkqjh nkseV
feV~Vh ftlesa vPNk ty fudkl] ty
/kkj.k {kerk ,oa i;kZIr dkcZfud inkFkZ
ik;k tkrk gS ekuk tkrk gSA Hkkjh
feV~Vh esa dan dk vkdkj vleku gks
tkrk gS ysfdu ;fn mlesa dkcZfud
[kkn dks jksi.k ls iwoZ fd;k tk, rks
I;kt dh [ksrh cgqr vPNh gksrh gSA
dz- ekSle
cqvkbZ dk le;
¼v½ egkjk"Vª ,oa xqtjkr ds dqN {ks=
1vxsrh [kjhQ
Qjojh & ekpZ
2[kjhQ
ebZ & twu
3iNsrh [kjhQ
vxLr&flrEcj
4jch
vDVwcj& uoEcj
¼c½ rfeyukMq] dukZVd ,oa vka/kzizns’k
1vxsrh [kjhQ
Qjojh & vfizy
2[kjhQ
ebZ & twu
3jch
flrEcj& vDVwcj
¼l½ jktLFkku] gfj;k.kk] iatkc] mRrjizns’k ,oa
1[kjhQ
twu & tqykbZ
2jch
vDVwcj& uoEcj
¼n½ if’pe caxky] mM+hlk ,oa e/;izns’k
1[kjhQ
twu & tqykbZ
2iNsrh [kjhQ
vxLr&flrEcj
3jch
flrEcj& vDVwcj
¼b½ igkM+h {ks=ksa esa
1jch
flrEcj& vDVwcj
2xzh"e _rq esa
uoEcj&fnlEcj
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e`nk dk ih- ,p- eku 6-0&7-5 gksuk
pkfg,A vf/kd vEyh;] {kkjh; ,oa
yo.kh; e`nk I;kt ds fy, mi;qDr ugha
gSA ih- ,p- eku 6-0 ls de gksus ij
lw{e rRoksa dh deh gks tkrh gS rFkk
lkFk esa ,Y;qfefu;e ;k eSaxuht+ dh
fo"kkDrrk c<+ tkrh gSA
I;kt dh [ksrh ds ekSle
I;kt dh [ksrh eq[;r% [kjhQ] iNsrh
[kjhQ ,oa jch ekSle esa dh tkrh gSA
Hkkjr ds fofHkUu {ks=ksa esa cqvkbZ] jksikbZ
,oa [kqnkbZ dk le; fuEukuqlkj gS &

jksi.k dk le;

[kqnkbZ dk le;

vfizy & ebZ
tqykbZ & vxLr
vDVwcj& uoEcj
fnlEcj & tuojh

vxLr&flrEcj
vDVwcj& uoEcj
tuojh & ekpZ
vfizy & ebZ

vfizy & twu
tqykbZ & vxLr
uoEcj&fnlEcj
fcgkj
tqykbZ & vxLr
fnlEcj & tuojh

tqykbZ&flrEcj
vDVwcj& uoEcj
ekpZ & vfizy

vxLr&flrEcj
vDVwcj& uoEcj
uoEcj&fnlEcj

uoEcj&fnlEcj
Qjojh & ekpZ
ekpZ & vfizy

vDVwcj& uoEcj
Qjojh & ekpZ

twu & tqykbZ
vxLr&vDVwcj

vDVwcj& uoEcj
ebZ & twu

mUur fdLesa
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I;kt dh dbZ fdLesa fofHkUu vuqla/kku
dsanzksa }kjk fodflr dh xbZ gSa tks fd
Hkkjr ds fofHkUu {ks=ksa esa izpfyr gSA
Hkhek lqij&;g fdLe NRrhlx<+]
fnYyh] xqtjkr] gfj;k.kk] dukZVd]
e/;izns’k] egkjk"Vª] mM+h’kk] iatkc]
jktLFkku vkSj rfeyukMq esa [kjhQ ;k
iNsrh [kjhQ ekSle esa mxkus ds fy,
mi;qDr gSA ;g [kjhQ esa 100&105
fnuksa ,oa iNsrh [kjhQ esa 110&125
fnuksa esa iddj rS;kj gks tkrh gSA
[kjhQ dh mit 20&22 Vu rFkk iNsrh
[kjhQ dh mit 40&45 Vu izfr
gsDVs;j gksrh gSA
Hkhek MkdZ jsM &;g fdLe NRrhlx<+]
fnYyh] xqtjkr] gfj;k.kk] dukZVd]
e/;izns’k] egkjk"Vª] mM+h’kk] iatkc]
jktLFkku vkSj rfeyukMq esa [kjhQ
ekSle esa mxkus ds fy, mi;qDr gSA
blesa 20&22 Vu mit izkIr gksrh gSA
blesa vkd"kZd xgjs yky jax ds piVs
,oa xksykdkj dan gksrs gSA ;g 95&100
fnuksa esa iddj rS;kj gks tkrs gSA
Hkhek jsM&;g fdLe fnYyh] xqtjkr]
gfj;k.kk] dukZVd] e/;izns’k] egkjk"Vª]
mM+h’kk] iatkc] jktLFkku vkSj rfeyukMq
esa jch rFkk iNsrh [kjhQ ds fy,
mi;qDr gSA lkFk gh bls [kjhQ esa Hkh
yxk ldrs gSa tks 105&110 fnu esa
rS;kj gks tkrh gSA iNsrh [kjhQ vkSj
jch ekSle esa 110&120 fnu esa ;g
iddj rS;kj gks tkrh gSA [kjhQ esa
vkSlru mit 19&21 Vu vkSj iNsrh
[kjhQ esa 48&52 Vu rFkk jch esa
30&32 Vu gksrh gSA jch I;kt dk
HkaMkj.k 3 ekg rd dj ldrs gSaA
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Hkhek 'osrk&lQsn I;kt dh ;g jch
ekSle dh mi;qDr fdLe gS ftls vc
[kjhQ ekSle esa Hkh mxk;k tk ldrk
gSA bls eq[;r% NRrhlx<+] xqtjkr]
dukZVd] e/;izns’k] egkjk"Vª] mM+h’kk]
jktLFkku
vkSj
rfeyukMq
esa
lQyrkiwoZd mxk;k tk jgk gSA ;g
110&120 fnu dh Qly gSA bldk 3
ekg rd HkaMkj.k dj ldrs gSaA bldh
vkSlr mit 18&20 Vu [kjhQ esa ,oa
26&30 Vu jch esa izfr gs- gksrh gSA
Hkhek 'kqHkzk &lQsn I;kt dh ;g fdLe
NRrhlx<+] xqtjkr] dukZVd] e/;izns’k]
egkjk"Vª] mM+h’kk] jktLFkku vkSj
rfeyukMq esa [kjhQ ekSle ds fy,
vuqeksfnr dh xbZ gSA egkjk"Vª esa bls
iNsrh [kjhQ ds #i esa mxk;k tkrk gSA
;g e/;e HkaMkj.k dh fdLe gSA [kjhQ
esa 110&115 fnuksa esa vkSj iNsrh [kjhQ
esa 120&130 fnuksa esa rS;kj gks tkrh gSA
[kjhQ esa 18&20 Vu rFkk iNsrh [kjhQ
esa 36&42 Vu izfr gs- mit nsrh gSA
,xzhQkmaM MkdZ jsM
;g fdLe Hkkjr ds lHkh {ks=ksa esa mxkus
ds fy, mi;qDr gSA blds 'kYddan
xksykdkj] 4&6 lseh- vkdkj okys]
ifjiDork vof/k 95&110 vkSlr mit
30 Vu izfr gs- gSA ;g fdLe [kjhQ
ekSle gsrq mi;qDr gSA
,u-&53
;g fdLe Hkkjr ds lHkh {ks=ksa esa [kjhQ
ekSle esa mxkus ds fy, mi;qDr gSA
bldh ifjiDork vof/k 140 fnuksa dh
rFkk vkSlr mit 25&30 Vu@gs- gSA
,xzhQkmaM ykbV jsM
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;gjch ekSle dh fdLe gS ftls yxHkx
lHkh LFkkuksa esa yxk;k tk ldrk gSA ;g
115 fnuksa esa ifjiDo gksrh gSA dan gYds
yky jax ds rFkk otu 70 xzke gksrk
gSA vPNh Hk.Mkj.k {kerk vkSj vPNh
mit 35&40 Vu@gs- ds dkj.k bldh
ekax vf/kd gSA
Hkhek ykbV jsM
;g fdLe dukZVd ,oa rfeyukMq esa jch
ekSle ds fy, vuqeksfnr gSA ;g 115
fnuksa esa ifjiDo gksrh gSA dan gYds
yky jax ds rFkk otu 70 xzke gksrk
gSA bldh vkSlr mit 38-5 Vu@gsgSA
Hkhek jkt
I;kt dh ;g fdLe xqtjkr] egkjk"Vª
,oa dukZVd esa [kjhQ vkSj iNsrh [kjhQ
esa yxkbZ tkrh gSA dan 100&105 fnuksa
esa ifjiDo gks tkrs gSaAvkSlr mit
[kjhQ esa 24&26 Vu@gs- ,oa iNsrh
[kjhQ esa 40&45Vu@gs- gSA HkaMkj.k
{kerk de gSA
Hkhek fdj.k
;g jch ekSle dh Qly gS ftls iatkc]
gfj;k.kk] fnYyh] mRrjizns’k] egkjk"Vª]
vka/kzizns’k vkSj dukZVd esa eq[;r% mxk;k
tkrk gSA 125&135 fnuksa dh Qly gSA
vkSlr mit 20&22 Vu@gs- gSA
Hkhek 'kfDr
bl fdLe dks iatkc] gfj;k.kk] fnYyh]
mRrjizns’k] fcgkj] mMh’kk] egkjk"Vª]
e/;ixns’k] NRrhlx<+] vka/kzizns’k vkSj
dukZVd esa jch ekSle esa yxkus ds fy,
mi;qDr gSA 125&135 fnuksa dh Qly
gSA vkSlr mit 28&30 Vu@gs- gSA
HkaMkj.k {kerk 5&6 ekg rd gksrh gSA
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bu fdLeksa ds vfrfjDr dqN vU; fdLesa
Hkh izpfyr gSa tSls iwlk jsM] iwlk jRukj]
,u&2&4&1] vjdk fudsru] vjdk
dY;k.k] vjdk izxfr] vjdk fcUnq]
,xzhQkmUM jkst+] cloUr 780] bR;kfnA
ikS/k’kkyk izca/ku
I;kt gsrq vPNk ikS/k’kkyk izca/ku ,oa
jksi.k ,d egRoiw.kZ izfdz;k gSA yxHkx
500 oxZ eh- dh ikS/k 'k¸;k ,d gsDVs;j
{ks= esa jksi.k gsrq i;kZIr gksrh gSA og
{ks= tgk¡ ij ikS/k rS;kj dh tkrh gS]
mldh 5&6 ckj tqrkbZ dh tkrh gS
ftlls feV~Vh vPNh HkqjHkqjh gks tk, ,oa
<+sys VwV tk,A blls ty /kkj.k {kerk
Hkh c<+ tkrh gSA [kjirokjks]a iqjkuh
Qly ds vo’ks"kksa rFkk iRFkj bR;kfn dks
fudky fn;k tkrk gSA vafre tqrkbZ ds
iwoZ vPNh lM+h gqbZ xkscj dh [kkn
yxHkx 5 fDoaVy feyk nh tkrh gSA
ikS/k rS;kj djus gsrq 10&15 lseh- mBh
gqbZ D;kjh cukbZ tkrh gS ftldh pkSM+kbZ
1 eh- rFkk yackbZ lqfo/kktud j[kh
tkrh gSA ,d D;kjh ls nwljh D;kjh ds
chp dh nwjh 30 lseh- gksuh pkfg,
ftlls flapkbZ gsrq ikuh dk cgko ,d
leku ,oa ty fudklh vklkuh ls gks
ldsA mBh gqbZ D;kjh rS;kj djuk
fdlkuksa ds fy, ,d mfpr vuq’kalk gSA
lery D;kjh esa ikuh chtksa dks lkFk
cgk ys tkrs gSa rFkk ty fudklh Hkh
,d izeq[k leL;k curh gSA usVgkml
ds vanj Hkh ikS/k’kkyk rS;kj dh tk
ldrh gSA cht vadqj.k ls iwoZ
isaMhesFkyhu @
0-2% dk iz;ksx
[kjirokjuk’khds :i esa djuk pkfg,A
,d gsDVs;j {ks= gsrq yxHkx 5&7 fdxzk-
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cht dh vko’;drk gksrh gSA cqvkbZ ds
iwoZ chtksa dks Fkkbje @ 2 xzk- izfr fdxzkcht dh nj ls mipkfjr djuk pkfg,
ftlls vknzZ xyu tSlh chekfj;ksa ls
cpko fd;k tk ldsA blds vykok
tSfod QaQwnuk’kh VªkbdksMekZ fojMh dk
iz;ksx 65 xzk- izfr 500 oxZ eh- ikS/k’kkyk
ds fy, vuq’kaflr gS ftlds }kjk
vknzZxyu dks fu;af=r dj LoLFk ikS/k
dks rS;kj fd;k tkrk gSA

fp= 1% ikS/k’kkyk izca/ku
chtksa dh cqvkbZ drkjksa esa yxHkx 5&7-5
lseh- dh nwjh ij fd;k tkrk gS ftlls
[kjirokjksa dh funkbZ] jksxuk’kh ,oa
dhVukf’k;ksa dk fNM+dko vklku gks ,oa
ikS/kksa dks jksi.k gsrq fudkyus esa Hkh
vklkuh gksA cqvkbZ ds i’pkr~ chtksa dks
vPNs HkqjHkqjh xkscj dh [kkn ;k dEiksLV
ls <+d fn;k tkrk gS vkSj gYdk ikuh
fn;k tkrk gSA fMªi ;k fLizadyj ds
}kjk flapkbZ djus ls ikuh dh mi;ksx
{kerk c<+kbZ tk ldrh gSA e`nk tfur
jksxksa ds fu;a=.k ds fy, esVkykbft+y
@ 0-2% dk fNM+dko fd;k tkrk gSA
;fn ikS/k’kkyk esa fFkzIl dk izHkko T;knk
fn[kkbZ ns rks fQizksfuy 0-1 ds fNM+dko
dh vuq’kalk dh tkrh gSA [kjhQ esa
40&45 fnuksa esa rFkk jch essa 45&50 fnuksa
esa ikS/k jksi.k gsrq rS;kj gks tkrh gSA
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eq[; [ksr dh rS;kjh
jksi.k ds iwoZ eq[; [ksr dh vPNs ls
tqrkbZ dj fMLd pyk;k tkrk gS ftlls
feV~Vh HkqjHkqjh gks tk, rFkk ?kkl&dpjs
bR;kfn dks [kssr ls ckgj fudkyk tk
ldsA yxHkx 15 Vu izfr gsDVs;j vPNh
lM+h xkscj dh [kkn ;k 7-5 Vu izfr
gsDVs;j eqxhZ [kkn ;k oehZdEiksLV vafre
tqrkbZ ls igys feyk fn;k tkrk gSA
blds ckn mi;qDr vkdkj dh jksi.k gsrq
'k¸;k rS;kj dh tkrh gSA eq[;r%
lery 'k¸;k ftldh pkSM+kbZ 1-5&2 eh,oa yackbZ 4&6 eh- cukbZ tkrh gSA
gkykafd [kjhQ ekSle esa tyHkjko dh
fLFkfr esa lery 'k¸;k dk fuekZ.k ugha
djuk pkfg,A tyHkjko gksus ls
,UFkzsdukst+ jksx dh laHkkouk c<+ tkrh
gSA ,slh fLFkfr esa pkSM+h 'k¸;k okyh mBh
gqbZ D;kjh dk fuekZ.k djrs gSa ftldh
pkSM+kbZ 120 lseh-] Å¡pkbZ 15 lseh- rFkk
ukyh 45 lseh- dh gksrh gSA ;g pkSM+h
'k¸;k fMªi ,oa fLizadyj flapkbZ gsrq Hkh
mi;qDr gksrh gSA
jksi.k fof/k
jksi.k gsrq ikS/k dk pquko djrs le;
lko/kkuh j[kuh pkfg,A T;knk ;k de
mez dh ikS/k vPNh izdkj ls LFkkfir
ugha gks ikrh gSA jksi.k ds nkSjku ikS/k ds
,d frgkbZ Hkkx dks Åij ls dkV fn;k
tkrk gS ftlls ikS/k lgh izdkj ls
LFkkfir gks ldsA I;kt ds ikS/kksa dh
tM+ksa dks jksi.k ls iwoZ dkcsZaMkfte ¼0-1%½
ds ?kksy esa 2 ?kaVs ds fy, Mqckuk pkfg,
ftlls jksxksa }kjk uqdlku gksus dh
laHkkouk de gks tkrh gSA mi;qDr jksi.k
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nwjh drkj ls drkj 15 lseh- rFkk ikS/k
ls ikS/k 10 lseh- gksuk pkfg,A
iks"k.k izc/a ku
iks"kd rRoksa dh izkfIr gsrq I;kt dh
Qly eq[;r% dan dh mit] fdLe]
iznk; moZjdksa dh ek=k] e`nk fLFkfr ,oa
ekSle ij fuHkZj djrh gSA fofHkUu
vuqla/kkuksa }kjk ;g ik;k x;k gS fd
yxHkx 400 fDoaVy dan dh mit gsrq

yxHkx 90&95 fdxzk- u=tu] 30&35
fdxzk- QkLQksjl ,oa 50&55 fdxzkiksVk’k dh ek=k vko’;d gSA vr%
moZjdksa dh larqfyr ek=k iznku djuk
cgqr t:jh gS ftlls I;kt dk lrr~
mRiknu ,oa e`nk LokLF; nksuksa izHkkfor
u gksAa [kkn ,oa moZjdksa dh ek=k I;kt
ds vPNs mRiknu gsrq fuEukuqlkj gS%&

'ksM~;wy
u=tu
QkLQksjl iksVk’k
[kjhQ I;kt ¼mit {kerk 25&30 Vu@gs-½
vk/kkj [kkn
25 fdxzk- 40 fdxzk- 40
fdxzkjksi.k ds
fnu ckn
jksi.k ds
fnu ckn
dqy

Issue: January 2019

tSfod [kkn

30 25 fdxzk- &

&

xkscj [kkn & 15 Vu@gs- vFkok
eqxhZ dh [kkn & 7-5 Vu@gsvFkok oehZdEiksLV & 7-5 Vu@gs&

45 25 fdxzk- &

&

&

75 fdxzk- 40 fdxzk-

40
fdxzkiNsrh [kjhQ ,oa jch I;kt ¼mit {kerk 40&50 Vu@gs-½
vk/kkj [kkn
40 fdxzk- 50 fdxzk- 60
xkscj [kkn & 15 Vu@gs- vFkok
fdxzkeqxhZ dh [kkn & 7-5 Vu@gsvFkok oehZdEiksLV & 7-5 Vu@gsjksi.k ds 30 30 fdxzk- &
&
&
fnu ckn
jksi.k ds 45 30 fdxzk- &
&
&
fnu ckn
Dqy
100fdxzk- 50 fdxzk- 60
fdxzkbu moZjdksa ds vfrfjDr lYQj ,d
15 fdxzk-@gs- ls T;knk gS rks yxHkx
mi;ksxh iks"kd rRo gS tks u dsoy
30fdxzk-@gs- dh nj ls lYQj iznku
I;kt dh mit esa o`f) djrk gS oju~
djuk pkfg,A ;fn e`nk esa miyC/k
I;ky esa rh[kkiu c<+krk gSA e`nk ijh{k.k
lYQj 15 fdxzk-@gs- ls de gS rks
vuqlkj ;fn feV~Vh esa lYQj dh ek=k
yxHkx 45&50 fdxzk-@gs- dh nj ls
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lYQj iznku djuk pkfg,A lYQj
vk/kkj moZjd ds :i esa fn;k tkrk gSA
ftad Hkh ,d egRoiw.kZ iks"kd rRo gS tks
fd I;kt dh iks"kd eku esa o`f) djrk
gSA i.khZ; fNM+dko ds ek/;e ls ftad
0-5% dh nj ls jksi.k ds 45 ,oa 60
fnu ckn iznku djuk pkfg,A fdlh
vU; lw{e rRoksa dh deh dks Hkh i.khZ;
fNM+dko ;k lh/ks e`nk esa feykdj iznku
djuk pkfg,A
tSomoZjd
tSomoZjd thfor lw{ethoksa ;qDr inkFkZ
gS ftudk iz;ksx cht mipkj ;k e`nk
vuqiz;ksx gsrq fd;k tkrk gSA tc bUgsa
cht ;k e`nk esa feyk;k tkrk gS rks ;s
lw{etho dkyksuh ds :Ik esa tM+ {ks= ;k
ikS/kksa ds Hkkx esa jgrs gSa rFkk izkFkfed
rRoksa dh miyC/krk c<+kdj ikS/kksa dks
iznku djrs gSaA I;kt esa ,tksLikbfjye
,oa QkLQksjl ?kksyd thok.kq dk 5
fdxzk-@gs- dh nj ls iznku djus dh
vuq’kalk dh tkrh gSA ,tksLikbfjye
e`nk esa tSfod u=tu fLFkjhdj.k dj
ikS/kksa dks u=tu miyC/k djkrs gSA
tcfd QkLQksjl ?kksyd thok.kq e`nk esa
v?kqyu’khy QkLQksjl dks ?kqyu’khy
QkLQksjl esa ifjofrZr djrk gS rFkk
QkLQksjl;qDr moZjdksa dh iznk; {kerk
dks c<+krk gSA
[kjirokj fu;a=.k
yxkrkj flapkbZ ,oa moZjdksa dk iz;ksx
I;kt ,oa [kjirokjksa esa izfrLi/kkZ c<+krs
gSaA [kjirokj I;kt dh Qly ds lkFk
ikuh] e`nk iks"kd rRo] izdk’k ,oa LFkku
ds fy, izfr;ksfxrk j[krs gSaA I;kt
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[kjirokjksa ds izfr dkQh laosnu’khy
gksrsa gSa ftldk eq[; dkj.k I;kt dh
'kq#okrh /kheh o`f)] vkarfjd xq.k tSls
NksVk vkdkj] 'kk[kkghu] de ifRr;ksa
okyh rFkk mFkyh tM+ gksuk gSA vr%
'kq#okrh o`f) voLFkk esa [kjirokjksa dk
fu;a=.k vfr vko’;d gSA bl gsrq
vkDlh¶yksjQsu 23-5%EC @ 1-5
feyh@yh- ikuh ;k isaMhesFkyhu 30%EC
@ 3-5&4 feyh-@yh- ikuh ds ?kksy dk
iz;ksx jksi.k ls iwoZ rFkk ,d fuankbZ
jksi.k ds 40 fnu ckn [kjirokjksa ds
fu;a=.k ds fy, mi;qDr gSA
vkDlh¶yksjQsu 23-5%EC @ 0-5&0-7
feyh-@yh- ikuh ds ?kksy dk iz;ksx
30&35 fnu jksi.k mijkar Hkh fd;k tk
ldrk gSA
flapkbZ izc/a ku
I;kt esa flapkbZ dh vko’;drk ekSle]
e`nk ds izdkj] flapkbZ dh fof/k rFkk
Qly dh vk;q ij fuHkZj djrh gSA
lkekU;r% I;kt esa flapkbZ jksi.k ds rqjar
ckn] jksi.k ds 3 fnu ckn ,oa fQj
7&10 fnuksa ds varjky esa flapkbZ djrs
jguk pkfg,A [kjhQ dh I;kt esa 5&8
flapkbZ] iNsrh [kjhQ esa 10&12 flapkbZ
rFkk jch Qly esa 12&15 flapkbZ dh
vko’;drk gksrh gSA pwfa d I;kt ,d
mFkyh tM+ okyh Qly gS vr% gYdh
,oa yxkrkj flapkbZ djuk t:jh gSA
Qly ifjiDork ls 10&15 fnu iwoZ
flapkbZ djuk can dj nsuk pkfg,
ftlls ikS/kk xnZu ls fxjuk 'kq: gks
tkrk gS vkSj HkaMkj.k ds le; lM+u ls
cpk;k tk ldrk gSA vf/kd flapkbZ
gkfudkjd gksrh gS rFkk flapkbZ ds ckn
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yacs lw[ks fnu I;kt ds ckgjh 'kYd ds
QV tkus dk dkj.k curs gSaA blds
vykok I;kt esa cqyfcYl ¼Qwyks½a dk Hkh
fuekZ.k gksus yxrk gS ftlls dan dh
xq.koRrk izHkkfor gksrh gSA
cgko flapkbZ i)fr ls ikuh dk cgqr
uqdlku gksrk gS vr% vk/kqfud flapkbZ
i)fr tSls fMªi ;k ekbdzksfLizadyj
flapkbZ i)fr }kjk ikuh dh cpr dh
tk ldrh gS ,oa dan dh mit Hkh
c<+kbZ tk ldrh gSA fMªi flapkbZ i)fr
esa ikS/k dks pkSM+h 'k¸;k okyh ¼120 lseh-½
ifV~V;ksa esa 15 lseh- drkj ls drkj ,oa
10 lseh- ikS/k ls ikS/k dh nwjh ij jksi.k
fd;k tkrk gSA blesa nks fMªi ysVjyl
¼16 fefe lkbt+½ 60 lseh- dh nwjh ij
fcNk, tkrs gSa rFkk behVlZ }kjk canw
cawn ikuh iznku fd;k tkrk gSA bu
behVlZ ds chp dh nwjh 30&50 lsehgksrh gS ftlls izfr ?akVs 4 yhVj ikuh
iznk; fd;k tkrk gSA ekbdzksfLizadyj esa
20 fefe- lkbt+ dh nks ysVjyl 6 ehdh nwjh ij 135 yhVj izfr ?kaVs dh nj
ls flapkbZ dh tkrh gSA gkykafd
vuqla/kkuksa ls Kkr gS fd 100% iWu
,okiksjs’ku ij fMªi flapkbZ dan mit
dks 15&25% rd c<+krh gS ftlesa A xzsM
ds dan dk izfr’kr T;knk gks tkrk
gSAblds vfrfjDr 35&40% rd ikuh
dh cpr rFkk 25&30% rd etnwjh dh
cpr cgko i)fr dh vis{kk dj ldrs
gSaA
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fp= 2% fMªi flapkbZ i)fr
QVhZxs’ku
QVhZxs’ku ,d izHkkodkjh ,oa moZjd dh
{kerk c<+kus okyh fof/k gS ftlesa fMªi
flapkbZ ds }kjk moZjdksa dks iznku fd;k
tkrk gSA ;g ,d ,slk ek/;e gS ftlls
flapkbZ dk ikuh ,oa Qlyksa dks iks"kd
rRo nkssuks iznku dj ldrs gSaA jksi.k ds
le; 40 fdxzk- u=tu vk/kkj moZjd
ds :i esa rFkk 'ks"k u=tu dks 6 cjkcj
Hkkxksa esa 10 fnuksa ds varjky ij jksi.k
ls ysdj 60 fnuksa rd fMªi flapkbZ ds
ek/;e ls iznk; djrs gSaA ;g fof/k
cktkj gsrq dan dh mit c<+krk gSS rFkk
vf/kd ykHk iznku djrk gSA pwfa d
QVhZxs’ku ls moZjd ds rRoksa dks lh/ks
tM+ {ks= esa fn;k tkrk gS blls u=tu
dh yhfpax dks jksdk tk ldrk gS vkSj
ikuh dh cpr Hkh c<+kbZ tk ldrh gSA
Qly iz.kkyh
I;kt ,d mFkyh tM+ okyh Qly gS
tks fd dbZ Qly iz.kkfy;ksa ds fy,
mi;qDr gSA I;kt dks varjkorhZ Qly
;k dzfed Qly ds :i esa fy;k tk
ldrk gSA I;kt dh Qly fn, gq,
moZjdksa dk iw.kZ :i ls mi;ksx ugha dj
ikrs gSaA ;s iks"kd rRo yhfpax gksus ls
e`nk dh milrg ij bdV~Bk gksus yxrs
gSa ftldk ;fn vxyh Qly xgjh tM+
okyh gks rks mldk mi;ksx gks ldrk
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gSA vuqla/kkuksa esa ;g ik;k x;k gS fd
I;kt ds ckn nyguh Qly ysus ls
vf/kd mit] iks"kd rRoksa dk vPNk
mi;ksx ,oa e`nk LokLF; c<+rk gSA
nygu vk/kkfjr Q;y iz.kkyh tSls
lks;kchu [kjhQ es]a I;kt jch es]a eawx
xehZ esa rFkk iNsrh [kjhQ I;kt ysus ls
e`nk moZjrk c<+rh gS rFkk lkFk esa vPNh
vk; fdlkuksa dks izkIr gks ldrh gSA
varjkorhZ d`f"k
nks ;k vf/kd Qlyksa dks fdlh fn, gq,
LFkku esa bl izdkj ls mxkuk ftlls
miyC/k lalk/kuksa dk izHkkodkjh rjhds
ls mi;ksx dj mit esa c<+ksRrjh dh tk
ldsA I;kt dks ,d mi;qDr varjkorhZ
Qly ds :Ik esa mi;ksx dj ldrs gSaA
dhV@jksx
1- fFkzIl
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xUus dh is;j~M+ drkj jksi.k i)fr
ftlesa xUus dks 90 lseh- drkj ls drkj
esa jksfir fd;k tkrk gS rFkk nks drkj sa
ckn 180 lseh- dh mBh D;kjh dks NksM+
fn;k tkrk gSA blesa I;kt jksfir fd;k
tkrk gSA bl i)fr dks fMªi flapkbZ
}kjk xUus ,oa I;kt nksuksa dh vPNh
mit feyrh gS vkSj yxHkx 25&30%
ikuh dh cpr gksrh gSA
dhV ,oa jksx izc/a ku
foi.ku gsrq vf/kd dan mit izkIr djus
ds fy, dhV ,oa jksx izca/ku djuk vfr
vko’;d gSA eq[; dhV ,oa jksx muds
y{k.k ,oa izca/ku rduhd fuEu rkfydk
esa nh xbZ gS &

y{k.k
1'kq#okrh voLFkk esa ¼jksi.k
ls ysdj 45 fnuksa rd½ ifRr;ksa esa
dfyZax o fV~ofLVax gksrh gSA
2fof'k"V y{k.k&ifRr;ksa esa
lQsn ;k flYoj /kCcs cuk nsrh
gSA
3xaHkhj voLFkk esa iw.kZ ikS/kk
lQsn /kCcksa ;qDr gks tkrk gSA

jksdFkke
1I;kt ds [ksr ds pkjksa rjQ
jksi.k ds 30 fnu iwoZ eDds dh nks
drkjsa ;k ckgjh drkj eDds dh
rFkk vanj dh drkj xsgw¡ dh yxkus
ls fFzkIl ds izos’k dks can dj
ldrs gSaA
2fFkzIl dh vkfFkZd dzkafrd
voLFkk ¼30 fFkIl izfr ikS/kk½ ij
dhVuk’kh dk fNM+dko djsaA
3izksQsuksQkWl
¼0-1%½]
dkcksZlYQku ¼0-2%½ ;k fQizksfuy
¼0-1%½ dk fNM+dko fFkzIl fu;a=.k
esa dj ldrs gSaA
2- bfj;ksfQM 1ifRr;k¡ iwjh rjg ls ugha 1MkbdksQky ¼0-2%½ dk 2
ekbV
[kqyrh gSa] iwjs ikS/ks esa dfyZax gks fNM+dko 15 fnuksa ds varj esa dhV
tkrh gSA
dks fu;af=r djrk gSA lYQj dk
2ifRr;k¡ fdukjksa ij ihyh 0-05% fNM+dko Hkh bls fu;af=r
fpRrsnkj gks tkrh gSA
dj ldrk gSA
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Jksx
3-ijiy
1'kq#okrh voLFkk esa NksVs
Cykp(Alternaria nh?kZo`Rrkdkj /kCcs tks fd izk;%
porii)
cSxuh&Hkwjs jax esa ifjofrZr gks
tkrs gSa rFkk pkjksa rjQ ls
jaxghu DyksjksfQyjfgr fdukjksa
}kjk f?kjs gksrs gSaA
2;fn ;s /kCcs cM+s gks tkrs
gSa rks DyksjksfQy jfgr fdukjs
okLrfod /kCcksa ds Åij ,oa uhps
dh vksj c<+rs gSaA ;s /kCcs ifRr;ksa
esa Nsn cuk nsrs gSa ftlls ifRr;k¡
fxjus yxrh gSA ;s /kCcs iqjkuh
ifRr;ksa ds 'kh"kZ ij Hkh vkrs gSaA
LVsefQfy;e 1ihyh ls ukjaxh jax dh
CykbV
/kkfj;ka ifRr;ksa ds e/; fn[kkbZ
(Stemphyllium
nsrh gSa tks fd iwjh iRrh dh
vesicarium)
yackbZ esa QSy tkrh gSA ;s /kkfj;ka
fLiaMy vkdkj dh gYds /kCcs
tSlh tks fd xqykch jax ds
fdukjksa ls f?kjh gksrh gSA
2;s /kCcs ifRr;ksa ds Åijh
fljs ls ysdj uhps rd QSy
tkrk gSA /kCcs lw[kdj CykbV
tSlk izrhr gksrk gS vkSj
/khjs&/khjs iwjs ikS/ks esa vk tkrk gSA
,aFkzsdukst+@
1blds y{k.k ifRr;ksa dk
fV~oLVj jksx eqM+uk ,oa Dyksjksfll gksuk gSA
(Colletotrichum
blesa vlkekU; :i ls dan dh
gleosporiodes)
xnZu dk c<+uk gksrk gS tks
vlR; ruk dk vkHkkl djkrk
gSA
2'kq#okr esa ifRr;ksa esa gYds
ihys] lw[ks rFkk xksy /kCcs fn[kkbZZ
nsrs gSaA blds e/; esa cgqr lkjs
dkys jax ds mHkkj fy, gq,
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esd
a kstcs @ 0-25%
@VªkblkbDyktksy @ 0-1% @
gsDlkdksuktksy @ 0-1%
@izksfidksuktksy @ 0-1% dk iz;ksx
10&15 fnuksa ds varjky esa jksi.k
ds 30 fnuksa ds ckn ;k tSls gh
jksx ds y{k.k fn[kkbZ nsuk 'kq: gks
djuk pkfg,A

esd
a kstcs
@
0-25%
@VªkblkbDyktksy @ 0-1% @
gsDlkdksuktksy
@
0-1%
@izksfidksuktksy @ 0-1% dk iz;ksx
10&15 fnuksa ds varjky esa jksi.k
ds 30 fnuksa ds ckn ;k tSls gh
jksx ds y{k.k fn[kkbZ nsuk 'kq: gks
djuk pkfg,A

1e`nk mipkj csuksfey @ 0-2%
2fNM+dko esd
a kstsc @ 0-25%
3mBh gqbZ D;kjh esa jksi.k
djuk pkfg,A
4tyHkjko dh fLFkfr ugha
gksuh pkfg,A
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vknzZxyu
(Pythium spp.)

Vol. 6, No. 1,

lajpuk,sa fn[kkbZ nsrh gSaA xzflr
ifRr;k¡ lw[kdj fxj tkrh gSA
;g eq[;r% [kjhQ ,oa iNsrh
[kjhQ I;kt dk jksx gSA
D;kfj;ksa esa ikS/k teko gksdj
tehu dh lrg ls ;k mlds
uhps ls fxj tkrh gSa rFkk lw[k
tkrs gSaA

Issue: January 2019

1Å¡ph mBh gqbZ D;kjh esa
cqokbZ djsaA
2Fkkbje ;k dsIVku@ 0-3% ls
cht mipkhjr djsAa
3ulZjh D;kfj;ksa esa dsIVku ;k
Fkkbje dk 0-2% ds ?kksy dks e`nk
esa
feykosaA
blds
vykok
dkcsZaMkfte@ 0-1% ;k dkij vkDlh
DyksjkbM@ 0-3% dk mi;ksx Hkh dj
ldrs gSaA

fo"kk.kq jksx
vkbfjl ;syks blds y{k.k ifRr;ksa esa Hkwjs xgjs]
LikV okbjl fLiaMy@Mk;eaM vkdkj ds nkx
(IYSV)
ftldk e/; Hkkx gjk gks ldrk
gS rFkk ihys ;k Hkwjs fdukjs gksrs
gSA ;s y{k.k Qwy ds MaByksa esa
T;knk Li"V gksrs gSA xzflr
ifRr;k¡ ,oa MaBy ckn esa fxj
tkrs gSaA

1ikS/k jksi.k ds le; /;ku
j[ksa fd fFkzIl rFkk vkbfjl ;syks
LikV okbjl ls ikS/k xzflr u gksA
2I;kt dh yxkrkj Qly u
ysaA ;fn ;g jksx rsth ls vk x;k
gks rks yxHkx 3 o"kZ dk varj j[ksAa
3I;kt esa xzkgh ikS/kks]a
[kjirokjksa bR;kfn ls eqDr j[ksaA
4fFkzIl ds fu;a=.k ls bl
jksx dks de fd;k tk ldrk gS
ijarq ;g i;kZIr fu;a=.k ugha gksxkA
I;kt dk ihyk ifRr;ksa esa ihykiu] Dyksjksfll] 1fo"kk.kq jfgr cht dk pquko
,oa
ckSuk ekstd
+s ,oa dfyZax tSls y{k.k djsaA
fo"kk.kq jksx
fn[kkbZ nsrs gSa rFkk o`f) :d 2ekgw dk fu;a=.k bl jksx
tkrh gSA
dks nwj dj ldrk gSA
3izksQsuksQkl@
0-1%]
dkcksZlYQku@ 0-2% ;k fQizksfuy@
0-1%dk fNM+dko ekgw dks fu;af=r
dj ldrk gSA
dan dh [kqnkbZ
I;kt dh [kqnkbZ yxHkx 50% ikS/kksa dk
okuLifrd Hkkx lw[kdj uhps fxj tkus
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ij dh tkrh gS tks fd I;kt dh [kqnkbZ
dk ifjiDork lwpdkad gksrk gSA
gkykafd [kjhQ esa Hkh I;kt yxHkx
110&120 fnuksa esa ifjiDo gks tkrs gSa
fQj Hkh I;kt dk okuLifrd Hkkx gjk
jg tkrk gSA ,slh ifjfLFkfr esa I;kt ds
danksa ds jax] vkdkj ,oa izdkj ifjiDork
lwpdkad gksrs gSaA tc I;kt bl fLFkfr
esa vk tk, rc fdlh jksyj dh lgk;rk
ls I;kt dks [kqnkbZ ds 2&3 fnu iwoZ
nck fn;k tkrk gSA [kqnkbZ ds i’pkr~
I;kt dks iz{ks= esa gh yxHkx 3 fnuksa ds
fy, D;wfjax ds fy, NksM+ fn;k tkrk gSS
ftlls dan vPNs ls lw[kdj Bksl gks
tk, vkSj danksa dh HkaMkj.k {kerk dks
c<+k;k tk ldsA 3 fnuksa ds ckn dan esa
2&2-5 lseh- dh xnZu NksM+rs gq, Åij
dk okuLifrd Hkkx vyx dj fn;k
tkrk gSA ifjiDo gksus ds iwoZ [kqnkbZ
djus ls dan [kjkc gks tkrs gS ftlls
otu esa deh] lM+u ,oa vadqj.k gksus
yxrk gSA
NaVkbZ
I;kt ds danksa dks rhu Jsf.k;ksa esa muds
vkdkj ds vk/kkj ij NkaVk tkrk gS &
Js.kh A ¼˃80 fefe-½] Js.kh B ¼50&80
fefe-½ ,oa Js.kh C ¼30&50 fefe-½A Hkkjr
esa I;kt dh NaVkbZ eq[;r% gkFkksa ls dh
tkrh gS tks ,d dM+h esgur ,o dfBu
izfdz;k gSA e’khuksa ds }kjk NaVkbZ djuk
vklku] mi;qDr ,oa de etnwjh okyk
gksrk gSA I;kt ,oa yglqu vuql/a kku
lapkyuky;] iq.ks }kjk eksVj;qDr
Js.khdj.k e’khu dk fuekZ.k fd;k x;k
gS ftldh {kerk gkFkksa }kjk Js.khdj.k
djus dh rqyuk esa 20 xquk gSA
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HkaMkj.k
I;kt dh vko’;drk o"kZ Hkj gksrh gSA
blfy, I;kt ds danksa dk HkaMkj.k o"kZ
Hkj dh miyC/krk iznku djus ds fy,
vfr vko’;d gSA jch esa mRikfnr danksa
dk HkaMkj.k {kjhQ ,oa i{ksrh [kjhQ eas
mRikfnr danksa dh vis{kk vf/kd vPNk
gksrk gSAI;kt dh HkaMkj.k {kerk ekSle]
fdLe] danksa dh lqlqIrkoLFkk] iks"k.k
izca/ku] flapkbZ izca/ku] dhV ,oa jksx]
[kqnkbZ ds iwoZ ,oa i'pkr~ izca/ku rduhd
,oa HkaMkj.k ds okrkoj.k ij fuHkZj djrk
gSA lkekU;r% gYdh yky okyh I;kt
dh fdLesa tSl]s ,xzhQkmUM ykbV jsM]
Hkhek 'kfDr] Hkhek fdj.k] ,u&2&4&1
,oa vjdk fudsru dh HkaMkj.k {kerk
xgjh yky] lQsn rFkk ihys jax dh
fdLeksa ds vis{kk vPNh gksrh gSA
iz{ks= esa D;wfjax rc rd djuh pkfg,
tc rd ifRr;k¡ ihyh rFkk xnZu irys
u gks tk,¡A blds i'pkr~ bUgsa Nk,nkj
LFkku esa D;wfjax ds fy, j[kuk pkfg,
tgk¡ mfpr ok;q vkokxeu gksA Nk,nkj
LFkku esa D;wfjax danksa dks lw;Z dh Å"ek
ls lM+us ls cpkrk gS rFkk lkFk esa danksa
dk jax vPNk djrk gS vkSj ckgjh 'kYd
dks lq[kk nsrk gSA lw;Z izdk’k esa T;knk
nsj j[kus ls dan 'kYdjfgr] lw[k ,oa
fldqM+ tkrs gSaA e/;e vkdkj ds
¼50&80 fefe-½ dan ftlesa fdlh Hkh
izdkj dh pksV ;k dVku u gks HkaMkj.k
gsrq mi;qDr gksrs gSaA I;kt dks HkaMkj.k
djus ds fy, 40&50 fdxzk- ds twVcksjh]
xuhcSx] IykfLVd dh tkyhnkj cksfj;k¡
vFkok IykfLVd ,oa ydM+h ds fMCcksa dk
iz;ksx gksrk gSA T;knkrj fdlku
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IykfLVd ;k uk;ykWu dh tkyhnkj
cksfj;ksa dk iz;ksx ns’k ,oa fons’kksa es
Hkstus ds fy, djrs gSa D;ksfa d ;s cksfj;k¡
T;knk vPNs ,os de ykxr okys gksrs
gSaA iSfdax ds i’pkr~ I;kt ds danksa dks
5 QhV dh Å¡pkbZ ij LVsd fd, tkrs
gSaA HkaMkj.k d{k dbZ izdkj ds gksrs gSa
tSls ckWVe ,aM lkbM osaVhysVsM& nks
drkj okys HkaMkj.k d{k] de Ykxr okys
ckWVe osVa hysVsM & ,d drkj okys d{k
bR;kfnA lkekU; HkaMkj.k ds fy, mfpr
rkidze 30&35oC rFkk 65&70% lkisf{d
vknzZrk gksuh pkfg,A

fp= % HkaMkj.k d{k
dksYM LVksjst esa I;kt dk mfpr ,oa
yacs le; rd HkaMkj.k fd;k tk ldrk
gS ftlesa 0oC rFkk 65&70% lkisf{d
vknzZrk ijI;kt dks 6 ekg ls vf/kd
le; ds fy, HakMkfjr dj ldrs gSaA
bl gsrq yxkrkj HkaMkj.k d{k ds rkidze
,oa lkisf{kd vknzZrk ij /;ku fn, jguk
pkfg,A cgqr de rkieku ¼˃&2oC½I;kt
esa Qzhftax bUtqjh rFkk vf/kd rkieku
¼2&2-5oC½ ,oa ˃75% lkisf{kd vknzZrk
lM+u iSnk djrh gSA xkek fdj.kksa ls
I;kt dks mipkfjr djus ij I;kt ds
vadqj.k dks jksdk tk ldrk gSA HkaMkj.k
d{k ls ckgj djrs le; I;kt dh
fizdaMh’kfuax vfr vko’;d gS ftlls
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I;kt esa lw{ethoksa }kjk gksus okys
uqdlku ls cpk;k tk ldsA
foi.ku O;oLFkk
I;kt dh foi.ku O;oLFkk esa dbZ laLFkk,¡
'kkfey gSa] mRiknudrkZ ls ysdj]
deh’ku ,tsaV] [kjhnnkj] Fkksd O;kikjh
,oa lfefr;k¡ I;kt dk foi.ku djrh
gSaA Hkkjr esa I;kt dk mRiknu yxHkx
lHkh txg gksrk gS ijarq O;ofLFkr
foi.ku dsoy egkjk"Vª] dukZVd] fnYyh]
xqtjkr ,oa jktLFkku esa gh gSA bu
izn’s kksa esa lfefr;k¡ rFkk ukQsM foi.ku
esa fo’ks"k Hkwfedk vnk djrh gSaA tc
dHkh LFkkfud cktkj esa I;kt vf/kd vk
tkrk gS ,oa dher u ds cjkcj vk
tkrh gS rc ukQsM] bl gsrq mfpr
O;oLFkk iznku djrk gSA izR;sd izn’s k
ljdkj ds }kjk ,xzhdYpj izksM~;wl
ekdsZfVax dehVh ¼APMCs½ dh LFkkiuk dh
xbZ gS tks fd d`f"k foi.ku dks fu;af=r
djrh gSA blds eq[; dk;Z uhykeh ds
ek/;e ls I;kt cspuk] vPNh rqykbZ
O;oLFkk iznku djuk] cktkj Hkko r;
djuk] fdlkuksa dks rqjar uxn Hkqxrku
djuk] uqdlku dks de djuk ,oa dbZ
vU; lqfo/kk,¡ iznku djuk gSA I;kt dks
ns’k ds fofHkUu LFkkuksa ls ,df=r dj
iznku djus dh foi.ku O;oLFkk dbZ
izdkj ls gS tSls ¼1½ [kqyh uhykeh
izfdz;k ¼yklyxkao] pkdu] iq.ks] eSlwj]
cSYykjh½ ¼2½ doj ;k gBk izfdz;k ¼ok’kh]
eqacbZ½ ¼3½ VsM
a j izfdz;k ¼eSlwj] cSYykjh]
gqcyh½ ¼4½ [kqyh lgefr izfdz;kA bl
izdkj ls ns’k esa I;kt dk vPNk cktkj
miyC/k gS ,oa fdlkuksa ds fy, Qk,nsean
gSA vPNh rjg ls Js.khd`r fd;k gqvk]
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vPNh D;wfjax ,oa lkQ dan cktkj esa
vPNk Hkko iznku djrs gSaA fdlkuksa dks
cktkj dh vPNh tkudkjh gksuh pkfg,A
jch dh mit dk cktkj Hkko vis{kd`r
de gksrk gSA I;kt dks mfpr HkaMkj.k
}kjk rFkk lgh cktkj Hkko gkus ij cspus
ls ykHk gksrk gSA vr% I;kt dh Qly
ysus ls iwoZ cktkj dk v/;;u vfr
vko’;d gSA
izlLa dj.k
I;kt ds dan dks lgh izlaLdj.k }kjk
muls lw[kh I;kt] I;kt dk ikmMj]
fousxj] twl@is; inkFkZ] pVuh] vpkj]
rsy rFkk okbu cuk;k tk ldrk gSA
fMgkbMªsVsM ;k lw[kh I;kt ds fy, dan
90 fefe- O;kl ls vf/kd okys mi;ksx
esa tk, tkrs gSa tcfd 25 fefe- ls de
vkdkj okys I;kt dk mi;ksx vpkj ds
:I esa gksrk gSA izlaLdj.k ds fy, ;g
/;ku j[kuk gksxk fd I;kt fdlh Hkh
izdkj ls jksxxzLr ;k lM+k u gksA
fu;kZr
Hkkjr esa I;kt dk fu;kZr ukQsM }kjk
fu;af=r gksrk gSA Hkkjr uhnjySaM ds
ckn I;kt dk nwljk lcls cM+k fu;kZrd
ns’k gS ,oa dqy oSf’od cktkj dh 12%
fgLlsnkjh gSAfiNys dbZ o"kksZa ls I;kt
dk fu;kZr dkQh rsth ls c<+k gS rFkk
eq[;r% xgjh yky o gYds yky jax
okyh I;kt dk fu;kZr Hkkjr ls gksrk gSA
Hkkjr I;kt dk fu;kZr eysf’k;k]
caXykns’k] baMksusf’k;k] dqoSr] ekynho]
ekWjh’kl] usiky] ikfdLrku] dkrkj]
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lmnh vjc] ls’ksYl] flaxkiqj] baXySaM
bR;kfn ns’kksa esa gksrk gSA [kkM+h ns’kksa
rFkk nf{k.k&iwohZ ,f’k;k esa fu;kZr gsrq]
I;kt 4&6 lseh- O;kl ds] gYdk ,oa
xgjk yky jax] xksy vkdkj] vPNk
rh[kkiu gksuk pkfg,A tcfd caXykns’k
esa fu;kZr ds fy, dan 3&4 lseh- ds
o;kl okys] gYds yky jax ,oa xksy
vkd`fr okyk gksuk pkfg,A ;wjksi rFkk
tkiku ns’kksa esa ihys ;k Hkwjs jax ds I;kt
ftldk vkdkj 7&8 lseh- ,oa
xksy&fLiaMy vkdkj okys danksa dks
izkFkfedrk nh tkrh gSA NksVs I;kt tSls
,xzhQkmUM jkst+ ,oa cSaxyksj jkst+ tks fd
dukZVd rFkk vka/kzizns’k esa mxk, tkrs gSa
rFkk eYVhIyk;j I;kt ¼Co4, Co5½ tks
rfeyukMq esa mxk, tkrs gSa eq[;r%
eysf’k;k] flaxkiqj ,oa [kkM+h ns’kksa rsa
fu;kZr fd, tkrs gSaAegkjk"Vª] xqtjkr]
vka/kzizns’k rFkk rfeyukMq eq[; fu;kZrd
izn’s k gSaA fdlku tks fd I;kt fu;kZr
gsrq mxkuk pkgrk gS mUgsa fu;kZr dh
tkus okyh I;kt dh fdLeksa dks gh ysuk
pkfg,A fu;kZr gsrq I;kt n`<+] Bksl] ,d
leku vkdkj] vkd`fr ,oa jax dhrFkk
fcuk vadqj.k okyh ftls vPNs ls
Js.khd`r ,oa lkQ fd;k x;k gksuk
pkfg,A vleku vkdkj] jksxxzLr rFkk
tM+;qDr danksa dks fudky nsuk pkfg,A
vr% bl izdkj ls oSKkfud mik; ls
I;kt dk mRiknu c<+k nsrs gSa ,oa
fdlku vPNk ykHk izkIr dj ldrs gSA
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Cyclones and natural environment
Rekha Agarwal
Govt. Model Science College
Pachpedi, South Civil Lines
Jabalpur, Madhya Pradesh-482001

Cyclone refers to any spinning storm 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
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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 cycloneprone 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 18601880 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 multifaceted, 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
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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 subnational levels, specific programmes for
capacity-building
and
institutional
strengthening, and establishing a robust
information base to inform decisionmaking.
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Catharanthus roseus

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.

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
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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. Rosinidin is 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,
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anticancer, antiviral, anthelmintic, antidiarrheal and anti-diabetic activities.
Catharanthus roseus is also used in phytoremediation 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)

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 sealevel. 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
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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 eyecatching. 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 0.95 m and weigh
somewhere between 2.75 to 4 Kg.
There is some color variation found in
Indian Peafowl species. The blackshouldered 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
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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 I 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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