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From the Editor’s desk
Species diversity in the tropics varies dramatically from place to place. Compared to other
tropical forest types, dry deciduous forests are among the most exploited and endangered
ecosystems of the biosphere. The Indian subcontinent, with its rich biodiversity, is one of the 12
mega-diversity centers of the world. The Eastern Ghats, the Western Ghats and the north eastern
hills are the main biodiversity hotspots of India. Primary forests of Asia, particularly those of the
Western Ghats and the Eastern Ghats of peninsular India are disappearing at an alarming rate
due to anthropogenic activities and are replaced by forests comprising inferior species or their
land use pattern changed (Bahuguna, 1999). Studies from Forest Survey of India showed an
average of 54.7% of forest is affected by fire and 72.1% of the forest area is subjected to
grazing. Annually 3.73 million hectares of the forest area are burnt resulting in economic losses
of approximately 440 crores.
Information on floral composition, diversity and biomass are absolutely essential in understanding the forest ecosystem dynamics
and conservation. It may become a tool to estimate the level of adaptation to the environment and their ecological significance.
Tropical dry deciduous forests are enriched with economically important species. Vegetation composition, diversity of species
and their habitats are well understood for other tropical forest types compared to dry deciduous forests.
In Eastern Ghats of India, few quantitative phytodiversity inventories are available from the forests of Eastern Ghats of Tamil Nadu
(Kaduvul and Parthasarathy, 1999a, b; Jayakumar et al., 2002; Natarajan et al., 2004). These kinds of studies are poorly explored
for these aspects in the State of Andhra Pradesh, which covers a major part of Eastern Ghats.
Tremendous diversity in tropical tree species has long been a source of fascination and research. In tropics, India is among the
few countries endowed with rainforests, in the Western Ghats and the North-east. More interestingly, in the north-eastern Indian
Ocean 7170.69 km2 of forest area (State Forest Report, 2003) are represented in the Andaman and Nicobar Islands (6˚45' to
13˚41' N and 92˚12' E to 93˚57' E), which are peaks of a submerged mountain hill range, arching from Myanmar in the north to
Sumatra and Indonesia in the south (Saldanha, 1989). Dense forests, which constitute 86.93% of the total geographic area of the
Andaman and Nicobar Islands are unique in plant species richness, many of them are local endemics; their existence and
intactness are undoubtedly critical in preserving the world’s biodiversity, as it also falls under one of the eight hottest hot spots
of biodiversity in the world viz., the Indo-Burma. These forests contribute considerably to the stability of regional climate and
harbor rich biodiversity, which has not been fully documented yet.
In line with the above this issue of Van Sangyan contains an article on Structure and floristic composition of tree diversity in wet
bamboo breaks of North Andaman, India. There are other useful articles viz. Diversity of macro-fungi in Central India-XIX: Humaria
hemisphaerica, a cup fungus, Role of kairomones in integrated pest management, Heavy outbreak of Poplar defoliator in Kaza
(Spiti) Wildlife Sanctuary (Himachal Pradesh)
and
.
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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Structure and floristic composition of tree diversity in wet bamboo breaks
of North Andaman, India
S. Saravanan
Silviculture, Forest Management and Agroforestry division
Tropical Forest Research Institute
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)
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Email: saravanans@icfre.org
Abstract
Tree diversity, species richness, basal area,
population structure and distribution
patterns were investigated in the Andaman
Wet Bamboo Breaks forest type in North
Andaman (13o 06’ 02’’ N, 92o 57’ 11’’ E),
Andaman Islands. A study was conducted
to analyze diversity richness and
correlation between different diversity
richness at species level. Nine Quadrates
of 10x10m sample plots were laid out
randomly and enumerated the trees for
various studies. Species wise Importance
Value Index, Shannon-Weiner index,
Simpson index were calculated. Tree
density varies from 11.11 to 1011.11 ha-1
with the average basal area of 86.90 m2/
ha-1. Shannon-Weiner Index (H') ranges
from 0.046 to 0.086. The Simpson index
varies from 0.0123 to 0.0494. The
Margalef Species Richness Index varies
from 7.95 to 150.35. Further, the relative
density (1.00 to 91.0), relative frequency
(5.56 to 50.0) and relative dominance
(1.39 to 40.72) were studied in the
Andaman wet bamboo breaks forest, North
Andaman. The population density of tree
species across girth class intervals shows
that 33.30% of the trees belong to 30-60
cm gbh followed by 20% of the trees
under the 60-90 cm gbh, 10% of trees
under 90-120 cm gbh and only 20% of the
trees in 150-180 cm gbh category. The
present study can serve as baseline
information for long term monitoring and
sustaining the phyto-diversity of Andaman
Wet Bamboo Breaks forest in North
Andamans.

Key words: Andaman, Wet Bamboo
Breaks forest, Relative frequency,
population density.
Introduction
The structure and composition of semi
evergreen forests especially in Andamans,
after the Tsunami, undergo changes with
the length of wet period, amount of
rainfall, latitude and altitude and impacts
of human and livestock activities. As a
result there is a great deal of spatial and
temporal variation in species richness,
composition and productivity across this
type of forest in Andaman’s. On account
of their economic exploitation, semi
evergreen forests are the most ecosystems
in India. An increasing interest in the
development and management of natural
forests has given rise to the need to
understand the community structure and
ecosystem stability (Anitha et al., 2007).
Rapid loss of tropical forests is recognized
as one of the serious environmental and
economic problems all over the world
(Hare et al. 1997). A number of
conservation biologists have raised
concern over loss of biodiversity in
tropical forests owing to the deforestation
and imprudent infra-structure development
in the name of modernization.
Due to a tropical hot and humid climate
with abundant rains, all the major islands
support very luxuriant and rich vegetation.
In Andaman’s, about 84.4% of the total
geographic area of Andaman & Nicobar
Islands is under forest cover. Of the total
forest cover, 42.1% are very dense forest,
34.1% are moderately dense forest, 8.2%
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are open forest and the mangrove forests
constitute 9.6%. Andaman and Nicobar
Islands experiences a tropical climate,
without any extremes except for the rains
and thunder storms. Rainfall is common in
the Islands, and is generally divided into
two phases: May to mid September and
November to mid December. Thus, the
climate of Andaman and Nicobar Islands
is highly favorable for the evergreen
forest.
Moreover, it can be said that the soil and
vegetation of any place is connect to each
other. Therefore, the soil and vegetation in
Andaman and Nicobar Islands is
complementary to each other.
Hence, the present study is conducted an
attempt to record structural composition in
Andaman Semi Evergreen forest types in
South Andaman in Andaman group of
Islands, India. This outcome would be
useful for formulating appropriate
conservation strategies.
Materials and Methods
The present study was conducted in the
Wet Bamboo breaks Forest type (13o 06’
02’’ N, 92o 57’ 11’’ E) in Nabagran range,
North Andaman, Andaman Islands. In the
wet bamboo breaks, 10x10m quadrants (9
Nos.) were laid out and recorded the tree
occurrences and recorded the girth. Also,
made 5x5m quadrants (5 Nos.) and
recorded the herbs, climbers and saplings.
Finally, 1x1m quadrants (5 Nos.) were
made for herbs and regeneration status of
the particular forest type. The collected
data were analysed for various biodiversity
indices.
Data analysis
The vegetation data were quantitatively
analysed for basal area, relative density,
relative frequency and relative dominance
(Phillips, 1959). The Importance Value
Index (IVI) for the tree species was
determined as the sum of the relative
frequency, relative density and relative
dominance (Cottam and Curtis, 1956).
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Basal area (m2) = Area occupied at breast
height (1.37 m) = p-(dbh/2)2 .
Relative density
= No. of trees of species/total number of trees
of all speciesX100
Relative frequency
= No. of times species occurs/total number of
speciesX100
Relative dominance
= Total basal area of a species/total basal area
of all speciesX100
Importance Value Index (IVI) =
Sum of relative density + relative frequency +
relative dominance

Species diversity of each forest type was
determined using Shannon-Weiner Index
(H’) = Sum ((ni/N)In (ni/N)) (Shannon and
Wiener, 1949; Odum, 1971).
Where,
ni = IVI of individual species
N – IVI of all species.
Concentration of dominance was also
measured using the formula (Simpson,
1949); C= -S(ni/N), where, ni and N are
the same as those for the Shannon-Weiner
information function.
Results and discussion
A total of 100 tree species were recorded
from the wet bamboo breaks forest from
North Andaman representing 8 genera in 8
families. The mean density (stem ha-1)
was 1111.11 stem ha-1. The mean basal
area was 86.90 m2 ha-1. The species
richness in the wet bamboo breaks, in
North Andaman was 100. In the forest, the
most abundant families are Graminaceae
(91
individuals)
and
Meliaceae,
Sterculiaceae (each 2 individuals). The
least by Opiliaceae, Bombacaceae,
Dipterocarpaceae and Anacardeaceae
(each 1 individual) (Table-4).
. An obvious variation in representation of
tree species and the proportion of
dominant species in the three locations can
directly be attributed to the rainfall
distribution and favourable edaphic
condition. The most frequently occurring
species in wet bamboo breaks of North
Andaman was Oxytenanthera nigrociliata
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the only bamboo species is dominant. The
remaining tree species are found sporadic
here and there presents and the numbers of
individuals are very limited.
Table-1: Consolidated details of species
details inventory in North Andaman.
Description
North
Andaman
100
No. of tree species
8
No. of genera
8
No. of families
-1
1111.11
Density (stem ha )
0.473
Species diversity
index (H’)
0.0229
Simpson index
2
-1
86.90
Basal area (m ha )
3
No. of shrub species
43
No. of herb species
8
No. of climber species
Simpson's Diversity Index is a measure of
diversity and it is often used to quantify
the biodiversity of a habitat. It takes into
account the number of species present, as
well as the abundance of each species. The
Simpson index varies from 0.0034 to
0.0.494 to various species concerned. On
an average, the Simpson index of this
forest is 0.0229 means that, this forest is
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rich in biodiversity with herbs, shrubs,
climbers and trees. The species diversity
index (H’) was 0.473 in this forest shows
that, the species diversity is much less due
to bamboo species occupies more
individuals (clump) than the other species.
Further, the forest is not disturbed and
more stable environment.
Diversity indices take into account both
species richness and the relative
abundance of each species to quantify how
well species are represented within a
community. The biodiversity indices like
relative density, relative frequency,
relative dominance, IVI were worked out
for the top ten species from the above said
forest. It was noted that, Oxytenanthera
nigrociliata
species
was
recorded
maximum IVI (150.35) followed by
Lannea
coramandelica
(62.95),
Pterospermum aceroides (58.61) and the
least by Dysoxylum arborescens (23.62).
From above study, it was noticed that, the
Oxytenanthera nigrociliata is the most
dominant species in the wet bamboo
breaks forest type, obviously according to
the particular forest type, followed by
Lannea coramandelica (Table-2).

Table-2. Ecological dominance of top ten species (based on IVI) for Andaman wet bamboo
breaks
S.No

1
2
3
4
5
6
7
8.

Plant Species

Relative Relative
Relative
IVI
Simpson
Density Frequency Dominance
index
Lannea coramandelica
11.11
11.11
40.72
62.95
0.0123
Pterospermum aceroides
22.22
22.22
14.16
58.61
0.0494
Aglaia andamanica
22.22
22.22
2.99
47.44
0.0494
Salmalia insignis
11.11
11.11
22.01
44.23
0.0123
Dipterocarpus griffithii
11.11
11.11
7.26
29.48
0.0123
Champeria manillana
11.11
11.11
2.11
24.33
0.0123
Dysoxylum arborescens
11.11
11.11
1.39
23.62
0.0123
Oxytenanthera nigrociliata
91.00
50.0
9.35
150.35 0.0034
The data collected from the above said forest were analysed and resulted for girth

class wise total species and individuals and percent to the total. It was clearly noted that, the
minimum girth class starts with above 30 cm gbh. Also, most of the measured individuals fall
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under this category (94%) is mostly bamboos. The remaining tree species fall only in four
girth class intervals viz., 60-90, 90-120, 120-150 and 150-180 cm gbh and no trees were
found/fall beyond the girth class. Even in the girth class above 90 cm gbh, only few trees
were recorded or presents in the particular forest type because its nature (Table-3 and Fig-1).
Table-3. Population density of tree species across girth class intervals
Wet Bamboo Brakes
S.
No
1
2
3
4
5
6
7
8
9
10
11

GBH Class

Species

Individuals

<30
30-60
60-90
90-120
120-150
150-180
180-210
210-240
240-270
270-300
>300

3
2
1
1
2
-

94
2
1
1
2
-

Percent to the total
94.00
2.00
1.00
1.00
2.00
-

Fig-1: Population density of tree species across girth class intervals.
100
90
80
70
60
50

Species -

40

Individuals -

30
20
10
0
30-60

60-90

90-120

120-150

150-180

Table-4: Family wise species distribution in the wet bamboo breaks.
Wet Bamboo Brakes (2E2)
Family
Species
Total individuals
Lannea coramandelica
Anacardeaceae
1
Salmalia insignis
Bombacaceae
1
Dipterocarpus griffithii
Dipterocarpaceae
1
 Published by Tropical Forest Research Institute, Jabalpur, MP, India
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Aglaia andamanica
Dysoxylum arborescens
Champeria manillana
Pterospermum aceroides
Oxytenanthera nigrociliata
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Meliaceae
Opiliaceae
Sterculiaceae
Graminaceae
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2
1
1
2
91

In the case of species and individuals
other forests (Kaduvul and Parthasarathy,
distribution family wise stated that,
1999a, b; Chittiibabu and Parthasarathy,
Graminaceae family registered more
2000; Jayakumar et al., 2002; Natarajan et
number of individuals (91) followed by
al., 2004).
Meliaceae (3). Families like Meliaceae
In terms of overall ecological dominance
were registered only one individual.
within the forest type, the high importance
Among the families, Meliaceae registered
value species (IVI) is Oxytenanthera
more species diversity within the family (2
nigrociliata (150.35) followed by Lannea
species) followed by other families
coramandelica (62.95).
registered mostly one species and rarely
In the tropical rain forest, the range of tree
two species (Table-4).
species count per hectare s about 20 to a
maximum of 223 (Parthasarathy and Sethi,
Discussion
Through the use of the subset of tree
1997). In the present study and analysis
individuals,
100
individual
stems
showed a maximum of 67 tree species per
representing 8 families with 8 genera. The
hectare has been recorded in the Andaman
Shannon-Weiner index (H’) for the above
wet bamboo breaks. The present study also
forest was 0.473 but varied from 0.046 to
supports the fact that Graminaceae,
0.086, with Simpson’s value of 0.0229.
Sterculiaceae,
Opiliaceae,
These values infer that, the Andaman wet
Dipterocarpaceae,
Bombacaceae,
bamboo breaks are having less species
Anacardeaceae and Meliaceae are the
diverse systems. There is no surprise that,
dominant families in the particular forest
this particular forest type with low
except in the mangrove (Padalia et al.,
diversity due to presence of bamboo
2004).
clumps. But, interesting point here is
In the present study, it is observed that
occurrence of other tree species i.e. almost
species diversity is positively correlated
9 individuals in one ha area represents
with the taxonomical studies. Most of the
these kind of wet bamboo breaks are on
trees species shows random distribution.
their own way towards their natural habit
Stem density and species richness have
i.e. changing over to other forest type.
consistently decreased with increasing
The mean stand density of 1111.11 stems
girth class of tree species from more than
-1
ha in the forests because of presence of
60 cm gbh. Species number gradually
more culms in the clumps and is well
decreases with the fall in the count of
within the range of wet bamboo breaks.
stems in higher girth class category
This is in tune with the Murali et al.,
(Table-3, Fig-1). Girth class having >30
(1996), Sundarapandian and Swamy
cm gbh contributed to about 94% of the
(1997) and Ghate et al., (1998) in the
species richness.
tropics. This range of stand density in the
Girth class frequency showed J-shaped
present study is higher when compared to
population structure of trees exhibited in
 Published by Tropical Forest Research Institute, Jabalpur, MP, India
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the forests is in conformity with other
forest stands.
Conclusions
Calculations of IVI have helped in
understanding the ecological significance
of the species in the wet bamboo breaks
type in North Andaman. Species diversity
and stem diversity were observed to
decrease with increasing girth class. The
variability in rainfall and distinct terrains
of the site has resulted in unique species in
terms of species diversity and endemism.
It is concluded that, Andaman forests are
still rich in tree species diversity, even
after the small disturbance by nature and
extraction of economic species. Priority
should be given to these types of forests
for sustaining the same diversity. The
attention on people’s participation is most
essential for effective conservation. The
present study will serve as a primary input
towards monitoring and sustaining the
phyto-diversity of Andaman wet bamboo
breaks forest type in North Andaman.
References
Anitha, K.P. Balasubramanian and S.N.
Prasad. 2007. Tree community
structure and regeneration in
Anaikatty Hills, Western Ghats.
Indian J. Forestry 30: 315-324.
Chittiibabu, C.V and N. Parathasarathy.
2000. Attenuated tree species
diversity
in
human-impacted
tropical evergreen forest sites at
Kolli hills, Eastern Ghars, India.
Biod. Cons., 9:1493-1519.
Cottam, G and J.T. Curtis. 1956. The use
of distance measurement in
phytosociological
sampling.
Ecology, 37:451-460.
Ghate, U., N.V. Hoshi and M. Gadgil.
1998. On the patterns of tree
diversity in the WesternGhats of
India. Curr. Sci., 75: 594-603.

Vol. 5, No. 11,

Issue: November, 2018

Hare, M.A., D.O. Lantagne, P.G. Murphy
& H. Chero. 1997. Structure and
tree species composition in a
subtropical dry forest in Dominican
Republic: Comparison with a dry
forest in Puerto Rico. Tropical
Ecology 38: 1-17.
Jayakumar, S., D.I. Arockiasamy and S.J.
Britto. 2002. Conserving forests in
the Eastern Ghats through remote
sensing and GIS: A case study in
Kolli hills. Curr. Sci. 82: 12591267.
Kaduvul, K and N. Parthasarathy. 1999a.
Plant biodiversity and conservation
of tropical semi evergreen forest in
the Shervarayan hills in Eastern
Ghats, India. Biod. Cons. 8: 421439.
Kaduvul, K and N. Parthasarathy. 1999b.
Structure and composition of
woody species in tropical semi
evergreen forest in the Shervarayan
hills in Eastern Ghats, India. Trop.
Ecol. 40: 247-260.
Murali, K.S., S. Uma, U. Shaanker, K.N.
Ganeshaiah and S.S. Bawa. 1996.
Extraction of forest products in the
forests of Biligirirangan Hills,
India. 2: Impact of NTFPR
extraction
on
regeneration,
population structure and species
composition. Econ. Bot., 50: 252269.
Natarajan, D., S.J. Britto, B. Balaguru, N,
Nagamurugan, S. Soosairaj and
D.I.
Arockiasamy.
2004.
Identification of conservation
priority sites using remote sensing
and GIS. A case study from
Chitteri hills, Eastern Ghats, Tamil
Nadu. Curr. Sci. 86: 1361-1323.

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

6

Van Sangyan (ISSN 2395 - 468X)
Odum,

E.P. 1971. Fundamentals of
Ecology. 3rd Edn, Sounders,
Philadelphia.
Padalia, H., Nidhi Chauhan, M.C. Porwal
and
P.S.
Roy.
2004.
Phytosociological observations on
tree species diversity in Andaman
Islands, India. Curr. Sci. 87:199806.
Phillips, E. A. 1959. Methods of
Vegetation Study. Henri Holt Co.
Inc.

Vol. 5, No. 11,

Issue: November, 2018

Shannon, C.E. and W. Wiener. 1949. The
mathematical
theory
of
communication. University of
Illinois Press, Urbana, USA.
Simpson, E.H. 1949. Measurement of
diversity. Nature, 163:688.
Sundarapandian, S.M. and P. S. Swamy.
1997. Plant biodiversity at lowelevation evergreen and moist
deciduous forest at Kodayar
(Western Ghats, India). Int. J. Ecol.
Environment. Sci. 23: 363-379.

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

7

Van Sangyan (ISSN 2395 - 468X)

Vol. 5, No. 11,

Issue: November, 2018

Diversity of macro-fungi in Central India-XIX: Humaria
hemisphaerica, a cup fungus
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Helvella latispora and Cheilymenia
Abstract
The
present
article
reports
an
jabalpurensis were reported from central
ascomycetous cup fungus, Humaria
India (Tiwari et al., 2013; Verma, 2017).
hemisphaerica occurring on bark of
The present article report Humaria
mature branches of living and mature tree
hemisphaerica occurring on bark of
of Madhuca latifolia, in Mandla district of
mature branches of living and mature tree
Madhya Pradesh. Previously it was
of Madhuca latifolia from Mandla,
reported on dead twigs and soil under
Madhya Pradesh, which constitute a new
Cedrus forest, Mussoorie, Uttarakhand.
fungal record from central India.
Introduction
Materials and methods
Humaria hemisphaerica (F.H. Wigg.)
Specimen was collected from Mandla,
Fuckel was established by Fuckel (1870).
Madhya Pradesh. Identification of fungus
It is included in an artificial group called
was done with the help of literature (Cash,
'cup fungi'. The group 'cup fungi' is not a
1948; Denison, 1959, 1964; Dennis, 1968;
very scientific term, but it holds together
Dissing, 1981; Elliott and Kaufert, 1974;
many mushrooms that are shaped more or
Ginai, 1936; Korf, 1954; 1960; Pfister,
less like cups, saucers, or goblets. These
1979; Ramamurthi et al., 1957; Seaver,
are cup-shaped mushrooms and very
1928; Seaver, 1942; Tewari and Khare,
diverse, comprising of several different
1969; Thind et al., 1957; 1959a; Thind and
families and 22 genera namely, Aleuria,
Sethi, 1957a, b; Thind and Singh, 1959;
Aleurodiscus,
Bisporella,
Bulgaria,
1960a; Thind and Waraitch 1971a;
Cheilymenia, Chlorociboria, Disciotis,
Weberet al., 1997; Yao and Spooner,
Galiella,
Gyromitra,
Helvella,
1996; 2002; Zhuang and Korf, 1986;
Hymenoscyphus,
Humaria,
Jafnea,
Waraitch, 1976, 1977) and matter
Microstoma, Otidea, Pachyella, Peziza,
available on net. The slides were prepared
Sarcoscypha, Sarcosphaera, Scutellinia,
in lacto-phenol and cotton blue and
Tarzetta and Urnula and most of them are
observed under advance Research
placed in the Ascomycetes. Some cup
Microscope, make Leica, Germany and
fungi can be easily identified, but many
photomicrographs were taken with a
are
extremely
difficult,
requiring
digital camera attached to the microscope.
microscopic analysis. Fortunately most
Results
cup fungi are fairly simple in construction,
Taxonomic Description
which means that there are not a lot of
Humaria hemisphaerica (F.H. Wigg.)
features to assess--even under the
Fuckel (Figures 1-3)
microscope. Recently two such fungi,
≡ Peziza hemisphaerica F.H. Wigg.
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=Patella albida
=Humaria hemispherica (without the 'a')
are synonyms.
(Pyronemataceae,
Pezizales,
Pezizomycetidae,
Pezizomycetes,
Pezizomycotina, Ascomycota)
Fruiting Body goblet shaped when young,
becoming more broadly cup-shaped and
reaching widths of 2-3 cm when mature;
upper surface white or pale bluish, fairly
smooth; undersurface densely hairy with
prominent hairs that extend above the
margin of the cup, brown; without a stem;
odor none; flesh brownish or pale, brittle.
Ascospores measuring, 20-24 x 10-12µm;
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elliptical, often with somewhat flattened
ends; usually with two oil droplets that
break up at maturity; smooth in KOH, but
warty or roughened-asperulate in Melzer's
reagent. Asci eight-spored; tips not bluing
in Melzer's reagent. Paraphyses filiform
with clavate apices; hyaline in KOH;
septate. Hairs brown in KOH; frequently
septate; smooth; thick-walled; 7.5-12.5 µm
wide; apices sharpened to a point.
Collection examined
On bark of woody branches of mature
living tree of Madhuca latifolia, Maravaru,
Mandla, Madhya Pradesh, 16/02/2013.

Fig. 1: Humaria hemisphaerica: Habit on branch of living tree of Madhuca latifolia
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Figs. (2-3): Humaria hemisphaerica: cup shaped fruit bodies
There are 19 species of cup fungi were reported from India. Most of these fungi were
reported from Mussoorie, Uttarakhand (12 species). One species each was reported from
Dehra Dun, Garhwal, Jammu and Kashmir, Punjab, Rohtak and Varanasi (Table 1).
Table 1: Diversity and distribution of Humaria species in India
SN Name of fungus
Habit
Distribution
1.
Humaria aurantia (Clem.)
On rotten pieces Patni Top,
Häffner, Benkert & Krisai
of coniferous
Udhampur,
=Scutellinia aurantia (Clem.) wood and much Jammu and
Waraitch
humicolous soil, Kashmir
under Cedrus
deodara forest
2.
Humaria carpophila (Bizz.)
from dung of
Punjab
Sacc. ≡Peziza carpophila
buffalo
Bizz.
3.
Humaria cookeana Seaver
Varanasi, UP
=Hymenoscyphus cookeanus
(Seaver) V.P. Tewari & K.B.
Khare
4.
Humaria cubensis (Berk. &
on rotten wood, Mussoorie,
M.A. Curtis) K.S. Thind &
on soil under
Uttarakhand
J.S. Sethi ≡Peziza cubensis
Cedrus deodara
Berk. & M.A. Curtis
forest
5.
Humaria gerardii var.
on humicolous
Mussoorie,
gigantea K.S. Thind & Pr.
soil under oak
Uttarakhand
Singh
forest
6.
Humaria glareosa (Velen.)
on soil
Mussoorie,
K.S. Thind & J.S. Sethi
Uttarakhand
7.
Humaria gregaria Rehm
on soil amid
mosses under
Cedrus forest
 Published by Tropical Forest Research Institute, Jabalpur, MP, India
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8.

9.

10.

11.
12.

13.

14.

15.
16.

17.
18.
19.

Humaria haemastigma
(Hedw.) Massee
≡Lamprospora haemastigma
var. gigantea K.S. Thind &
Pr. Singh,
Humaria hemisphaerica
(F.H. Wigg.) Fuckel ≡Peziza
hemisphaerica F.H. Wigg.
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-

Mussorie,
Uttarakhand

Thind and Singh
(1959)

on dead twigs
and soil under
Cedrus forest
and old branch
of Madhuca
latifolia
-

Mussoorie,
Uttarakhand and
Mandla, Madhya
Pradesh

Thind and Sethi
(1957a)

-

Thind and
Waraitch (1971)

Garhwal,
Uttarakhand
Mussoorie,
Uttarakhand

Butler and
Bisby (1931)
Thind et al.
(1957)

Dhanolti,
Mussoorie,
Uttarakhand

Thind et al.
(1957)

Rohtak, Haryana

Cash (1948)

Uttarakhand

Thind and Sethi
(1957b)
Thind and Sethi
(1957a)

Humaria irregularis (Clem.)
K.S. Thind & Waraitch
≡Scutellinia irregularis
Clem. =Patella irregularis
(Clem.) Seaver
Humaria masseeana Sacc. & D. Sacc.
Humaria mussooriensis K.S. on the soil under
Thind, E.K. Cash & J.S. Sethi coniferous
forest
Humaria orthotricha (Berk.
on dead stem of
& M.A. Curtis) Sacc. ≡Peziza Trewia
orthotricha Berk. & M.A.
nudiflora
Curtis
Humaria pallidisetosa E.K.
on the ground
Cash =Tricharina
pallidisetosa (E.K. Cash)
K.S. Thind & S.C. Kaushal
Humaria pygmaea (Clem.)
on soil under
K.S. Thind & J.S. Sethi
Cedrus forest
Humaria scutellata Fuckel
on dead wood
and dead twigs
and on dead
wood of Cedrus
deodara
Humaria sp.
on dead foliage
of Cupressus sp.
Humaria stercorea Fuckel
on buffalo dung
Humaria subreticulata K.S.
on soil amid
Thind, E.K. Cash & Pr. Singh mosses

Dehra Dun and
Mussoorie,
Uttarakhand

Mussoorie,
Uttarakhand
Mussoorie,
Uttarakhand
Mussoorie,
Uttarakhand
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Maximum diversity of species was shown
by Hymenoscyphus followed by Peziza
and Humaria. Genera of cup fungi like,
Chlorociboria,
Disciotis,
Galiella,
Gyromitra, Jafnea and Pachyella are less
common and represented by only one
species in India while Microstoma,
Sarcosphaera and Urnula are not reported
from India (Table 1, 2).

19.

Sarcosphaera

00

20.

Scutellinia

10

21.

Tarzetta

03

22.

Urnula

00

Total

188

Table 2: Cup fungi reported from India
S.N. Name of genus
Number of
species reported
from India

Discussion

1.

Aleuria

10

2.

Aleurodiscus

4

3.

Bisporella

4

4.

Bulgaria

3

5.

Cheilymenia

12

6.

Chlorociboria

01

7.

Disciotis

01

8.

Galiella

01

9.

Gyromitra

01

10.

Helvella

16

11.

Humaria

20

12.

Hymenoscyphus

50

13.

Jafnea

01

14.

Microstoma

00

15.

Otidea

09

16.

Pachyella

01

17.

Peziza

38

18.

Sarcoscypha

03

Cup fungi comprising of 22 genera are
mostly known to occurred in northern
India and till date 188 species are reported
(Table 2). Most of species are reported
from Uttarakhand (Butler and Bisby, 1931;
Cash, 1948; Thind et al., 1957; Thind and
Sethi, 1957 a, b; Thind and Singh, 1959,
1960; Thind et al., 1959). Humaria
aurantia was reported from Jammu and
Kashmir (Waraitch, 1977). H. carpophila
was reported growing on dung of buffalo
in Punjab (Ginai, 1936) while H. cookeana
was reported from Varanasi, UP (Tewari
and Khare, 1969) and H. pallidisetosa was
reported from Rohtak, Haryana (Cash,
1948).
Humaria
species
have
worldwide
distribution and reported from Gaul,
Western Europe (France and Belgium),
Sweden, Britain, Dania (Côte d'Ivoire),
Italy,
Russia,
Bavaria
(Germany),
Belgium, Hungary, America (Denison,
1959, 1964; Dennis, 1968; Dissing,1981;
Elliott and Kaufert, 1974; Korf, 1954;
1960; Pfister, 1979; Ramamurthi et al.,
1957; Seaver, 1928; Seaver, 1942;
Weberet al., 1997; Yao and Spooner,
1996; 2002; Zhuang and Korf, 1986).
From India Humaria hemisphaerica was
reported growing on soil under Cedrus
from Mussoorie, Uttarakhand ((Thind and
Sethi, 1957a). It was widely distributed,
growing on soil and, less frequently, on
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well rotted wood. In the present article it
was recorded growing on dead bark
portions of Madhuca latifolia tree.
This cup mushroom is commonly known
as the hairy fairy cup or the brown-haired
fairy cup. It reaches a width of 2 or 3 cm.
It has a whitish or pale bluish upper
surface, and a brown outer surface that is
entirely covered with stiff, brown hairs.
Most other 'eyelash cups' are either
brightly colored, or are smaller but species
of Jafnea, in eastern North America, are
superficially similar. Some species of cup
fungi, for example, Sarcosphaera were
also ectomycorrhizal with trees.
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behavior. These semiochemicals include
Introduction
Kairomone is a semiochemical, emitted by
pheromones that regulate intraspecific
an organism, which mediates interspecific
communication of alarm, aggregation,
interactions in a way that benefits an
trail-following and mating behavior and
individual of another species which
kairomones that regulate interspecific
receives it, and harms the emitter. This
communication of appropriate host
"eavesdropping" is often disadvantageous
selection for feeding, oviposition and
to the producer (though other benefits of
shelter.
producing the substance may outweigh this
For use in insect control, semiochemicals
cost, hence its persistence over
have the important advantages of
evolutionary time). The kairomone
physiological and ecological selectivity,
improves the fitness of the recipient and in
and often of extremely high biological
this respect differs from an allomone
activity (expressed in picograms to
(which is the opposite: it benefits the
nanograms at the target antennal receptor
producer and harms the receiver) and a
site). Appropriate uses for semiochemicals
synomone (which benefits both parties).
in insect pest management include (a)
The term is mostly used in the field
monitoring for pest density in relation to
of entomology (the study of insects). Two
the economic threshold (b) detection of
main ecological cues are provided by
outlying infestations (c) mass removal
kairomones; they generally either indicate
trapping (d) incorporation as attractants
a food source for the receiver, or the
and phagostimulants in toxic baits or trap
presence of a predator, the latter of which
crops and (e) adverse modification of
is less common or at least less studies.
sexual or social behavior.
The seminal role of chemical ecology in
Role of kairomones in IPM.
regulating the attacks of insect pests on
The preponderance of semiochemical
cultivated plants was delineated by
research and development for insect
Fraenkel in 1969, there can hardly be an
control relates to the use of sex
entomologist today who does not know
pheromones. There has been little
that host selection is the very heart of
appreciation in recent literature of the
agricultural
entomology
and
that
possible uses of host kairomones important
secondary plant substances are the clues to
in hostselection and feeding stimulation
the problem. Twenty-five years later we
(phagostimulants). However, the first
can state with conviction that progress in
identification of an insect behavior
integrated pest management (IPM) will be
modifying chemical was Howlett's
closely meshed with the use of
characterization in 1915 of the plant
semiochemicals
that
modifyinsect
kairomone methyl eugenol as an attractant
 Published by Tropical Forest Research Institute, Jabalpur, MP, India
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for male fruit flies (Dacus diversus, D.
zonatus and D. dorsalis). This discovery
antedated the first identification of an
insect pheromone bombykol of the female
silkworm moth, Bombyx mori, by 44 years.
Geraniol, a volatile kairomone attractant
for the Japanese beetle, Popillia japonica,
was patented by Smith et al. in 1926. In
1935, Riley and Hepburndemonstrated that
terpineol acetate from a variety of essential
oils was a specific attractant for the male
Mediterranean fruit fly, Ceratitis capitata,
and for the Natal fruit fly, Ceratitis rosae.
Robust IPM technology has emerged from
these discoveries in the employment of
methyl eugenol and raspberry ketone for
the monitoring of incipient infestations of
several hundred species of Dacini fruit
flies, including the oriental fruit fly, the
Queensland fruit fly, Dacus tryoni, and the
melon fly. The 'male annihilation'
technology developed by Steiner et al. in
1965 has led to the use of these
kairomonelures in multiple-source toxic
baits for the complete control and even
eradication of these fruit flies in insular
infestations.
The extensive investigations of kairomone
attractants for the Japanese beetle by the
U.S. Department of Agriculture have
resulted in the development of synergistic
lure combinations such as geraniol,
eugenol and phenethyl propanoate,
presently used in hundreds of thousands of
simple 'bag traps' for the control of this
insect in suburban and isolated locations.
The three lure components are widely
distributed among the very large host plant
resources of the Japanese beetle.
Investigations of kairomone lures for the
Mediterranean fruit fly have identified the
terpenoid ot-copaene from Archangelica
officinalis as an exceptionally active lure,
attractive to males at dilutions as low as 1
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ppb. Angelica oil containing ct-copaene
has been used to monitor incipient
infestations ofthe Medfly since 1957.
Thus, the employment of kairomone lures
for insect control was solidly established
well before the potentialities of
pheromones became evident.
More recent milestones in kairomone
technology include the identification of the
tetracyclic triterpenoids cucurbitacin B and
cucurbitacin E from bitter Cucurbitaceae,
as phagostimulants for the Chrysomelidae
beetles, Aulacophorini and Diabroticini.
The
incorporation
of
these
phagostimulants in 'attracticide' baits has
produced specific control of adult
rootworms when applied at about 1-2 g of
cucurbitacin and 10-20 g ofinsecticide per
ha. It has shown that the plant kairomone
hypericin from Hypericum spp. is a
powerful phagostimulant for many species
of Chrysolina beetles, explaining the
remarkable effectiveness of these beetles
as biological control agents for the control
of the rangeland weed Hypericum
perforatum. In an analogous way, the
identification of 1-octene-3-ol as a
powerful kairomone attractant for the tsetse flies, Glossina spp., has revolutionized
the control of these vectors of African
trypanosomiasis. Recent identification of
oviposition kairomones for Heliothis
budworms and the sweet potato weevil,
Cylas formicarius, may provide other
avenues for the exploitation of kairomone
technology.
Parakairomones as lures.
Parakairomones are structurally optimized
analogs of natural kairomones with similar
behavior-modifying properties. In general,
the semiochemical structural limitations
for insect receptor depolarization are less
rigorous for kairomones than for
pheromones. Parakairomones may have
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simpler chemical structures than natural
kairomones and are therefore cheaper to
produce. For example, trimedlure or tertbutyl4-(or 5)-chloro-2-methylcyclohexane
carboxylates, widely used in monitoring
for
Medfly
infestations,
is
a
parakairomone
of
txcopaene.Parakairomones may have more
favorable physical and chemical properties
than natural kairomones. Thus, the
parakairomone
cue-lure
or
(4-pacetoxyphenyl)-2-butanone is about 17fold more volatile than the kairomone
raspberry ketone of (4-hydroxyphenyl)- 2butanone and is a more effective lure for
the melon fly, although raspberry ketone
ismore persistent. Similarly, the Japanese
beetle lure, phenethyl propanoate, is a
parakairomone of the natural kairomone
phenethanol, and 4-methoxycinnamonitrile
is a parffkairomone of the lure for the
western
corn
rootworm,
4methoxycinnamaldehyde. Parakairomones
may have more favorable toxicological
properties than kairomones; for example,
the parakairomone of the oriental fruit fly,
3,4-dimethoxy-1-propylbenzene,
as
compared with the kairomone methyl
eugenol or 3,4-dimethoxy-1- allybenzene.
Thus, parakairomones may have important
roles in IPM.
The role of kairomones in host selection
by insect pests is highly rewarding in
furthering the basic and applied aspects of
IPM. Kairomone attractants already
provide inexpensive lures for more than
300 insect pests. Combining these lures
with disposable traps provides the simplest
means for monitoring incipient pest
infestations in geographically isolated
areas and for quantitative estimation of
pestpopulations to evaluate economic
thresholds for pest control. Kairomone
lures are presently used in millions of
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'removal traps' to control low level pest
infestations, as for fruit flies, scarab
beetles and tse-tse flies. Incorporation of
volatile kairomone lures and kairomone
arrestants and phagostimulants into bait
sprays and granulars, 'twist-ties', and
fiberboard squares, containing minimal
quantities of insecticides -- can provide
areawide insect control free from hazards
to beneficial insects and pollinators. This
use of 'attracticides' can reduce the amount
of insecticide applied to as little as 1% of
that required for conventional sprays, and
thus almost eliminate the hazards of
insecticide residues on edible produce.
Attracticides have exceptional promise for
exposing insect pests to insect growth
regulators and to microbial insecticides.
Knowledge of thechemical ecology of
kairomones present in cultivars provides
elegant opportunities for selective plant
breeding to remove host attractants from
the cultivars. This antixenotic approach
has already been shown to be effective in
the amelioration of herbivory of
Cucurbitaceae devoid of cucurbitacin
phagostimulants for Luperini beetles
(Diabroticitesand Aulacophorites) and of
Hypericum spp. devoid of hypericin
phagostimulants for Chrysolina beetles.
The most rewarding product of kairomone
research however may well be the
fundamental insights that it provides about
insect behavior and the coevolution of
plants and insects.
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Poplar, by virtue of their fast growth, offer
themselves to the kind of genetically
a great potential for meeting the
improved growth and disease-resistance
requirements of the farmers and wood
more
commonly
associated
with
based industries in the country. During
agricultural and horticultural crops than
recent past, many clones of Populus
with forest tree species
deltoides and P. xeuramericana hybrids
About the area and mortality in Poplar
have been introduced into the country.
The green cover in the picturesque hills of
Besides the exotic poplar, P. ciliata, an
in the Kaza wild life Forest Range of
indigenous poplar is being raised in pure
Himachal Pradesh is under serious threat,
plantations or in mixture with some exotic
as large scale drying of poplar trees is
poplar in Himachal Pradesh. Poplar is
occurring due to some mysterious problem
attacked by large number of pathogens in
which was later identified. The area was
nurseries and plantations, which result in
visited and it was observed that large scale
the reduction of biomass. Although the
drying and mortality of Poplar Trees in
occurrence of various poplar diseases has
surrounding areas of the Kaza valley was
been reported from different parts of the
occurring due to some biotic or abiotic
country. Poplars and willows belong to the
pressures. Large scale drying of poplar
family Salicaceae and originate from
trees is noticed in the Kaza wild life
temperate regions of the Northern
Division, Kaza (Distt. Lahaul & Spiti).
Hemisphere. Some 300 species of willows
The area is covered with Poplar trees along
and 40 species of poplars are known. Both
with other trees and shrubs etc. Polar trees
genera are readily propagated from
in the premises of DFO office and nearby
cuttings or large poles and this can lead to
adjoining areas were found drying/dying
extensive monoclonal plantings which are
due to both biotic and abiotic reasons.
vulnerable to newly introduced pathogens.
Some of the trees were also dying due to
The genera Populus and Salix - commonly
this heavy attack of insect-pests. It was
known as poplars and willows - offer an
recorded that Poplar trees were drying due
extraordinary variety of possible products
to these problem for 5-6 years back and
and thus are extremely useful in forest
this problems has reached the alarming
development. In addition, many of their
stage as visible during the spot visit. Many
species are easy to hybridize and
dead trees of poplar were removed by
propagate from cuttings, so that they lend
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State Forest Department during 2010 from
this area due to the same problem.
Review of the Problem
Populus ciliata Wall. ex Royle, an
indigenous poplar species is widely
distributed in the temperate Himalayas
from Kashmir to Arunachal Pradesh
between 1,300 to 3,500 m above sea level
and reported to be heavily present in
nurseries, plantations and natural forests.
Apart from indigenous species, exotic
hybrids and species of Populus, namely P.
nigra L. (cv. Italica), P. deltoides Marsh.,
P. euramericana (Dode) Guiner, P.
yunnanensis L., P. alba L. and P. tremula
L. are grown in India and all are
susceptible to M. ciliata with varying
degrees. The poplar trees are very much
prone to insect-pest and disease attack.
Ahmad (1993) studied relative resistance
in different clones of Populus deltoides to
poplar
defoliator Clostera
cuperata
(Lepidoptera: Notodontidae). Further,
Ahmad et. al. (2001) reported Insect pest
spectrum of poplar in India. Chatterjee
and Mishra (1974) recorded natural insect
enemy and plant host complex of forest
insect pests including those attacking the
poplars of Indian region. Kapoor et. al
(1994) evaluated different insecticides
against poplar shoot borer Eucosma
glaciata Meyrick
(Lepidoptera:
Eucosmidae) in Himachal Pradesh.
Field Observations
After intense survey of drying trees, it was
found that Poplar trees were drying and
dying due to attack of defoliator and borer.
Some trees were drying from the top
(Dieback symptom) and heavy defoliation
was also being observed. Samples of soil,
stem, leafs also brought to the laboratory
for further studies. Adult moth (defoliator),
larvae & adult of borer also brought to the
lab for studies. Spot examination reveals
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that some popular trees were heavy
attacked by a defoliator with prominent
symptoms of attack as visible on leaves,
which was identified as Anarsia lineartella
(Gelechidae: Lepidoptera). Earlier, Kumar
et. al.
(2016) has highlighted the
importance of various morphological
characters in identification of Lepidoptera.
Literature reveals that this insect and
related species mainly feed on the fruits
like apricot, peach, plum etc. and over a
period of time it may have adaptited well
on this new host in the cold desert area.
The same problem was noticed in the
popular plantations in Leh (Ladakh). It
was also observed that numbers of plants
have lost complete foliage and was nearly
dead. In some trees the leaves were
becoming yellowish and brownish, were
also drying. Leafless trees were scattered
throughout the area. According to the wild
life officials the problem has gained
momentum three-four years back the
problem has vigorously increased. The
problem was prevalent on the poplar
plantations all over the Kaza. Another
insect which was causing damage to the
tree was a stem borer (the ground beetle)
belonging to the order Coleoptera. This
beetle was observed feeding the stem at
the bottom of the tree and it was found that
stem was highly damaged near the bottom
as this bore enters the stem from the soil. It
was also observed that trees were also
susceptible to fungal attack and certain
fungal species were found attacking the
popular trees. The attack of insects and
pathogens including both the insect species
i.e stem borer and defoliator were feeding
extensively on stem and leaves
respectively and causing the drying and
mortality of the trees. The fragile
ecological conditions were adding to the
problem. Long term study on both biotic
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(insect-pests and diseases) and abiotic
(ecology) factors is required immediately
for developing effective management
practices against the problem.
The symptoms shown by the tree observed
during investigation are as follows:
1. Leaves of affected trees were dwarf,
yellowish, brownish and ultimately
drying.
2. Early defoliation i.e. leaves falling
prematurely.
3. Tree showing dieback symptoms.
4. Every affected tree was drying from
top to bottom, leafs, twigs as well as
branches following the same trend.
5. The roots were showing clear
symptoms of attack.
Spot examination reveals that some Poplar
trees were heavy attacked by a defoliator
with prominent symptoms of attack as
visible on leaves, which was identified as
Anarsia
lineartella
(Gelechidae:
Lepidoptera). Literature reveals that this
insect and related species mainly feed on
the fruits like apricot, peach, plum etc. and
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over a period of time it may have adapted
well on this new host in the cold desert
area. The same problem was noticed in the
Poplar plantations in Leh (Ladakh). It was
also observed that numbers of plants have
lost complete foliage and was nearly dead.
In some trees the leaves were becoming
yellowish and brownish, were also drying.
Leafless trees were scattered throughout
the area. According to the wild life
officials the problem has gained
momentum three-four years back the
problem has vigorously increased. It was
felt that extensive studies on the problem
and immediate control measures needs to
be applied on the trees to prevent the
further escalation of Poplar trees dying.
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Apis dorsata Fabricius, 1793

Kerria lacca Kerrr,1782

Order: Hymenoptera

Order: Hemiptera

Family: Apidae

Family: Kerriidae

1:

2:

Canthecona furcellata Wolff, 1811

Crocothemis servilia Drury, 1773

Order: Hemiptera

Order: Odonata

Family: Pentatomidae

Family: Libellulidae
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