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From the Editor’s desk

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-farming fungi to
yeasts, rusts, smuts, mold, and other symbiants with differing phenotypic and genotypic features.
Unly 50% of the |5 million fungi present in the world fiave been identified and characterized thus
far. Macrofung;, which are visible to the naked eye (2/ cm in size), possess mature spore-bearing
and morphologically distinct fruiting bodies. [F the four fungal phyla recognized macrofungi
belong to the Ascomycots and Basidiomycota, Macrofungi (also called mushrooms) are
represented by 4000 species acrass the globe; however, only ~2% have been reported from
India, despite the fact that one-third of the total global fungal diversity exists in the tropical
) Indian region. Mushrooms, which naturally prefer all types of soil grassy ground. rotten wood,
. \ [eaf litter. decaying organic matter, etz have the ability to grow in different seasons, yet all
exhibit enfianced growth during the rainy seasan.
Macrofungi are important economically due to their impartance in food, medicing, bio-control chemical biological and other
industries. Although the macrofungi are an integral part of a given ecosystem, their diversity and types are poorly studied, with 2
particular knowledge gap in the tropical regions including India. Furthermare, macrofungi are not only significant in the
terrestrial ecosystem but also play an important role in the atmospheric biogeochemical cycles by acting as a potential source of
binaerosols, mainly as fungal spores. Fungal aerosols are portions of the fungal bodies that are small enough to become airborne
and mastly involve the spores, hyphae and mycelia. Fungal spores comprise & large proportion of outdoor coarse particles (1-1
im) released either actively or passively from their parent bodies. Ambient fungal aerosols originate mainly from the fungi
growing on plant/tree surfaces or from the fungi thriving in the soil
FPrevious studies have reported that fungi can contribute 4-1% of the mass of fine particulate matter (PMZ.5, particulate matter
< 2.4 pm) and 21% of the coarse particulate matter (PMIL, particulate matter < /] um). With a global emission rate of ~500 Iy yr-1
the mumber and mass concentrations of fungal spores in the continental boundary layer are of the order of I03-107 m-3 and ~/
ug m-3, respectively. Interestingly, among all of the sources, nearly 34% (~I7 Iy yr=1) is contributed by wet discharged
macrofungal basidiospores.
Thus, macrofungi also play an important role in the atmaospheric system by releasing fungal spores into the air. However, this
aspect of macrofungi with its link to aerobiology has been largely overlooked. For example, mycologists have focused on
investigating the diversity of terrestrial macrofungi Un the other hand the focus of aerobiologists has been mainly to
characterize the types and diversity of airborne fungal spores. Fungal spores can be transported over large distances by
dispersion in air. Unce these spores are in contact with the proper substrate under optimal conditions (&.g. with nutrients, moist
conditions under high temperature, etc.). the growth of new fungi is initiated. Because of their abundant and widespread dispersal
in the atmasphere, these spores can adversely affect plants and animals, including humans. It is now widely accepted that certain
fungal spores are also capable of initiating the formation of ice nuclei in deep convective clouds at relatively warmer
temperatures than required for homogeneous ice nucleation, thus affecting the hydrological cycle. Therefore, considering the
importance of macrofungi in the ecosystem, including their rofe in aerobiology, it is important to investigate their types,
abundance, and diversity aver various ecosystems including characterizing their sources.
In line with the abave this issue af Van Sangyan contains an article on Diversity of macro-fungi in Lentral India-Mi- Leucoagaricus

rubratinctus. There are other useful articles viz. FgT Tarde 727 (in Hind), Fara1 § azd1 g5 747 (in Hind), Z7737T 77007
(Rhynchostylis retuss) T% TFITET STTETT THET (in Hind)), For&T  &q713F o, STAET: UF GRITTTT T T5a 0

g5t 141 717 (in Hindj) and Biodiversity of Lyonia ovalifalia and Ursus arctos isabellinus.

| hape that readers would find maximum infarmation in this issue relevant and valuable to the sustainable management of forests.
Van Sangyan welcames articles, views and gueries on various such issues in the field of forest science.

Looking farward to meet you all through farthcoming issues

\ /
A | s
(s |

Dr.R. K. Verma
Scientist 'b' & Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else involved in creating,
producing or delivering Van Sangyan (VS) or the materials contained therein, assumes any liability
or responsibility for the accuracy, completeness, or usefulness of any information provided in Van
Sangyan (VS), nor shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While the advice and
information in this e-magazine are believed to be true and accurate on the date of its publication,
neither the editors, publisher, owners nor the authors can accept any legal responsibility for any
errors or omissions that may be made or for the results obtained from the use of such material. The
editors, publisher or owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors and not of Van
Sangyan (VS) or its publishers. Van Sangyan and its editors, publishers or owners make no
representations or warranties with respect to the information offered or provided within or through
the Van Sangyan. Van Sangyan and its publishers will not be liable for any direct, indirect,

consequential, special, exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and conditions from
time to time and your access of Van Sangyan (VS) or its website will be deemed to be your

acceptance of an agreement to any changed terms and conditions.
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Diversity of macro-fungi in Central India-XI1: Leucoagaricus
rubrotinctus
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Abstract

The present article reports a new record of
coprophyllous mushroom, Leucoagaricus
rubrotinctus, for the first time from central
India (Jabalpur, Madhya Pradesh). The
mushroom grows on 2-3 months old buffalo
dung heap during monsoon period
(September). The fruit bodies appeared in
groups and are light pink color with
characteristic orange brown spot on the top
and middle of cap.

Introduction

Leucoagaricus rubrotinctus is a widespread
species of fungus in the family Agaricaceae.
It was described in 1884 by American
mycologist Charles Horton Peck as Agaricus
rubrotinctus (Peck, 1884). Rolf Singer
transferred it to the genus Leucoagaricus in
1948 (Singer R, 1948). The fungus may be a
complex of several closely related species
(Roberts and Evans, 2014). Among the
lepiotoid mushrooms, this is one of the more
distinctive species. When young it is almost
entirely coral pink or orange brown, and has
an egg-shaped to squarish cap. As it
matures, however, the cap color begins to
break up, resulting in the familiar lepiotoid
pattern of stretched-out fibrils and scales
over a pale background. The center of the
cap, however, remains evenly colored and

dark, although the rest of the cap may fade
to orange or coral pink. The cap, is distinct
with the absence of any staining in the flesh,
make Leucoagaricus rubrotinctus fairly easy
to recognize. It is widespread and common
in east of the Rocky Mountains, and rare in
the west. On the west Coast, Lepiota
rubrotinctoides is similar, but it is browner.
Wild Leucoagaricus is a part of the
livelihood of people in different parts of the
world (Boa, 2004; Manoharachary et al.,
2005; Sarma et al., 2010). They have long
been collected as valuable NTFPs, generate
cash income by market trade, and are used
for local subsistence in food and traditional
medicine (Boa, 2004; Chang and Lee, 2004;
Mau et al., 2004). This practice help rural
people reduce vulnerability to poverty and
strengthen their livelihoods through a
reliable  income and have turned
ethnomycology into a discipline in different
parts of the world (Boa, 2004). However, if
managed and  conserved  properly,
mushrooms could potentially support the
livelihoods of rural people as major sources
of food, medicine, and means of cash.
Interestingly, other studies in different part
of the world indicated that wild mushrooms
could play key roles in local economic
developments. In some cases, they could
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generate even higher economic benefits than
timber productions (Oria-de-Rueda et al.,
2008). Thus, this could help reconcile the
social, economic and ecological values of
the forests and could encourage the rural
people to rationally manage and conserve
forest resources in their locality.

In the present article one species of
Leucoagaricus rubrotinctus is reported from
the first time from central India (Jabalpur,
Madhya Pradesh).

Materials and methods

Specimens were collected from Jabalpur,
Madhya Pradesh, India. Identification of
fungus was done with the help of literature
(Peck, 1884.; Singer, 1948.; Mohanan
2011). The slides were prepared in
lactophenol and cotton blue and observed
under advance Research Microscope, make
Leica, Germany and photomicrographs were
taken with a digital camera attached to the
microscope. The specimens were deposited
in the Mycology Herbarium, Tropical Forest
Research Institute, Jabalpur and got
accession numbers.

Results

Taxonomic description

Leucoagaricus rubrotinctus (Peck) Singer
(Figures 1-6)

(Agaricaceae, Agaricales,
Agaricomycetidae, Agaricomycetes,
Agaricomycotina, Basidiomycota)

=Lepiota rubrotincta Peck (1891)

=Agaricus rubrotinctus Berk. & M.A. Curtis
=Agaricus rubrotinctus Peck, Ann. Rep. N.Y.
St. Mus. nat. Hist. 35: 155 (1884)

Young fruit body has an egg-shaped to
squarish cap as it matures, the cap color
begins to break up, resulting lepiotoid
pattern of stretched-out fibrils. Fruit body

developed in groups of 7-19 (Fig. 1) and
total number of fruitbodies on one heap is
34. The center of the cap is dark colored.
Pilius 3.5-8 x 3-7cm, the center is
distinctively darker reddish brown. Stipe 3-
11cm long and 0.5-1.2cm thick, more or less
equal, or with a club-shaped base with a
white ring on the upper stem that often
develops pink-brown to reddish brown edge,
basal mycelium white. Gills free from the
stem, close, soft, white, not bruising or
staining (Fig. 2-3). Flesh white, not
changing when sliced. Basidia clavate with
sphaerical apex, hyaline, measuring 15-22.5
X 6.2-7.5 pum (Fig. 5). Sterigmata 2.5-3.7 um
long, Basidiopores, ellipsoid, smooth,
beaked, thick-walled; hyaline, 5-9 x 3-5um
(Fig. 6). Cheilocystidia abundant; tightly
packed;  cylindric-subclavate,  smooth,
hyaline, thin-walled. Spore print white (Fig.
4). Other coprophilous species reported are:
Lepiota epicharis var. indica (Arrhenia
epichysium), L. loprica, L. rubrotinctoides,
L. thailandica, L. theirsii, L. xanthophila,
etc.

Collection examined

Growing on two months old buffalo dung,
near Khurji nala, Gaur, Jabalpur, MP,
21/09/2017, R.K. Verma, Tropical Forest
Research Institute, TF — 3971. Also growing
alone, scattered, or gregariously in
hardwood or conifer forests, sometimes
found in compost piles and landscaping
areas.

Distribution

The species is distribed in Mangalore,
Karnataka; Idukki, Karulai, Kollam,
Kozhikode, Kuthiran, Malappurum,
Muthanga, Nilambur, Peechi, Thrissur and
Wayanad in Kerala (Mohanan 2011; Farook
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et al. 2013), and Jabalpur (present study) in
Madhya Pradesh, India (Table 1, Fig. 7).

Discussion

This species is diagnosed by the reddish
colour of the pileus, which can range from
orange to  brown, according to
developmental stage and it is the type of
Leucoagaricus Sect. Rubrotincti Singer,
which includes mushrooms with pigmented
pileus and smooth basidiospores, with
inconspicuous or absent germ pore. Franco-
Molano et al. (2000) reported this species as
possibly toxic. Lepiota rubrotinctoides
Murrill seems to be close, but differs from L.
rubrotinctus by  virtue of  smaller
basidiospores (7 x 3.5 um), lack of pileal
scales and larger basidiomata (Murrill
1912). Leucoagaricus glabridiscus (Sundb.)
Wauilb., is another related species, but it is a
smaller and fragile mushroom, with a double
layer of interwoven hyphae forming the
pileus covering (Kumar & Manimohan
2009a). This fungus is identified according
to Franco Molano et al. (2000) however, it is

possible that South American specimens
identified under this name can be segregated
in distinct taxa when a revision of
Neotropical species is made. In Brazil, L.
rubrotinctus was reported from the regions
South (Rother & Silveira 2008), Southeast
(Rosa & Capelari 2009) and North (Capelari
& Maziero 1988, as Lepiota rubrotincta).
The studied specimens are the first record
for the species from the State of Madhya
Pradesh Central India.

Fungi accommodated in Leucoagaricus
species were reported from different places
of India, a list of 24 species is presented in
Table 1. Maximum  Leucoagaricus
mushroom fungi were distributed in Kerala
(Bhavanidevi, 1998; Mohanan, 2011; Vrinda
et al., 2003b; Pradeep and Vrinda, 2011;
Kumar and Manimohan, 2009; Deepa et al.,
2009) followed by Maharashtra, (Sathe et
al., 1980; Patil et al., 1978b), Uttar Pradesh
(Butler, Bisby, 1931; Hennings, 1901),
Madhya Pradesh and Jammu and Kashmir
(Abraham, Kaul, 1985) and Karnataka.

Figures 1: Leucoagaricus rubrotinctus, habitgroing on buffalo dung heap

Y 3
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Figures 3: Leucoagaricus rubrotinctus, side view of sporophore showing gills and stem
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Figure 5: Leucoagaricus rubrotinctus, section showing hypha, cheilocystidia and basidia with
developing basidispores
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Figure 6: Leucagaricus rubrotinctus basidispores

Table 1: Diversity of Leucoagaricus species in India

Issue: April, 2018

S.No.

Name

Habit/ distribution

Reference

1.

Leucoagaricus americanus
(Peck) Vellinga =Lepiota
americana (Peck) Sacc.
=Leucocoprinus bresadolae

From Idukki and
Thiruvananthapuram,
Kerala

Bhavanidevi (1998);
Mohanan (2011);

Vrinda et al. (2003);
Pradeep and Vrinda

(Schulzer) Moser. (2011)

2. Leucoagaricus candicans T.K.A. | From Malappuram, Kumar and Manimohan
Kumar & Manim. Kerala (2009)

3. Leucoagaricus croceovelutinus From Deepa et al., (2006)
Bon = Leucocoprinus Thiruvananthapuram,
croceovelutinus Bon & Boiffard). | Kerala.

4. Leucoagaricus crystalliferoides From Malappuram, Kumar and Manimohan
T.K.A. Kumar & Manim. Kerala (2009)

5. Leucoagaricus excoriatus From Malappuram, Kumar and Manimohan
(Schaeff.) Singer =Macrolepiota | Kerala (2009)
excoriata (Schaeff.) Wasser
=L eucoagaricus glabridiscus
(Sundb.) Wuilb.

6. Leucoagaricus glabridiscus From Malappuram, Kumar and Manimohan
(Sundb.) Wuilb. Kerala (2009)

7. Leucoagaricus goossensiae On ground, Kolhapur, | Patil and Thite (1978)
(Beeli) Heinem. =Lepiota MS
goossensiae

8. Leucoagaricus leucothites Gillet, at the base of Abraham and Kaul

(Vittad.) Wasser =Leucoagaricus
holosericeus (J.J. Planer) M.M.
Moser =Lepiota holosericea (J.J.

willow stump, in
groups, Sanat Nagar,
Srinagar, Kashmir

(1985); Bhavanidevi
(1998); Mohanan (2011);
Pradeep and Vrinda

7
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Planer)= Leucoagaricus
naucinus (Fr.) Singer)

and Idukki,
Thiruvananthapuram,
Kerala

(2011)

9. Leucoagaricus luteosquamulosus | From Kozhikode, Kumar and Manimohan
T.K.A. Kumar & Manim. Malappuram and (2009)
Wayanad, Kerala
10. Leucoagaricus majuscules From Kozhikode, Kumar and Manimohan
T.K.A. Kumar & Manim. Kerala (2009)
11. Leucoagaricus melanotrichus Trimbach from Deepa et al., (2009)
(Malencon & Bertault) Thiruvananthapuram
= L. melanotrichus var. and Kollam, Kerala
septentrionalis D.A. Reid and
=Leucoagaricus melanotrichus
var. fuligineobrunneus Bon &
Boiffard)
12. Leucoagaricus melanotrichus From Vrinda et al. (2003b)
(Gray) Singer =Leucocoprinus Thiruvananthapuram,
meleagris (Gray) Locq.). Kerala
13. Leucoagaricus meleagris (Gray) | On the ground, Hennings P (1901); Butler
Singer =Lepiota meleagris Saharanpur, UP and Bisby (1931)
(Gray) Sacc. =Agaricus
meleagris Sowerby =Lepiota
meleagris (Sowerby) Quél.
14. Leucoagaricus naucinus (Fr.) On the ground, Butler and Bisby (1931)
Singer =Lepiota holosericea (Fr.) | Saharanpur UP
Gillet =Agaricus holosericeus Fr.
=Leucocoprinus holosericeus
(Fr.) Loca.
15. Leucoagaricus quilonensis Sathe | On ground, Kollam, Sathe et al. (1980);
& J.T. Daniel = Leucoagaricus Kerala Florence (2004)
quilonense Sathe & & Daniel)
16. Leucoagaricus rubrotinctus From Kozhikode Kumar and Manimohan,
(Peck) Singer. Malappuram, Thrissur, | (2009); Deepa et al.,
Wayanad, ldukki, (2009); Mohanan
Thiruvananthapuram, (2011); Pradeep and
Kollam, Kerala and Vrinda (2011)
Jabalpur, Madhya
Pradesh This article
17. Leucoagaricus rufosquamulosus | From Wayanad, Kerala. | Kumar and Manimohan
T.K.A. Kumar & Manim. (2009)
18. Leucoagaricus subflavus T.K.A. | From Malappuram, Kumar and Manimohan,
Kumar & Manim., Kerala (2009)
19. Leucoagaricus sublittoralis From Kollam and Deepa et al. (2009)
(Kuhner ex Hora) Singer. Thiruvananthapuram,
Kerala
20. Leucoagaricus sulphurellus From Deepa et al. (2009)

8
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(Pegler) Akers.

Thiruvananthapuram,
Kerala

21. Leucoagaricus tener (P.D. From Deepa et al. (2009)
Orton) Bon. Thiruvananthapuram,
Kerala
22. Leucoagaricus variisporus Sathe | Karnataka and from Sathe et al. (1980);
& S.M. Kulk). Thiruvananthapuram, Bhavanidevi, (1998)
Kerala
23. Leucoagaricus viridiflavus From Malappuram, Kumar and Manimohan,
(Petch) T.K.A. Kumar & Manim. | Kerala (2009)
24, Leucoagaricus wichanskyi var. From Maharashtra State | Sathe et al. (1980)

macrospora Sathe & S.M. Kulk.

(MS)

=Leucoagaricus wichanskyi var.
macrospora (Sathe & S.M.
Kulk.) Bon =Leucoagaricus
sublittoralis var. macrospora
(Sathe & S.M. Kulk.) Bon.
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Fig 7: Distribution of Leucoagaricus species in different states of India
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Pal STIMAIN US 2

s g&ier uroga’, 3121t FAR GThs”
"geT et T

I JeJHT HEATT HHA Fpufaarers, Savea
‘ga1 FaY® faumT

USTTd Tfidheardl FfaAafier, uatre

IT oW Ugd AT 1T 9T Tg W &
glat &1 I T e Y AT T T E, g
W g5 TUT e &, ST8l W & aRigor
HT ohd ¢ 1 3TP forT sa= a2y I8 a1
e Y AT ITARIDT &, Ted 3Tl 8
fovg & aq &ar fada smaas §
FLifeh I§ AR HfasT & 8T T3 % 1
e IS 3 & JATRIU0T et T P
Sorg a1 T, adifes gfaamr &
denfaet wad Rifdea gEand grr
SHTIRIT oW U 3Ths ST ¥ I §T
3riter 2017 & g 1 el A 7.5
3T A [ §Yeh Y P IS AT & fh
gferam @ 3Tardl a¥ 2100 e e 11.2
3RT B S [ U =g o s
FAO(2016) ERT UahIfRIT T a3y o,
fSger M “How to feed world in
2050 U1, 38 ROIE & AFAR a¥ 2050
e gferam T AT 9.1 3RT T Ug
SITUafl, S 31T T Jolell H SIMHT 34
ufaera i ael Taftr g o au
2050 3 Bl aTell 37e1/3TISleT &l HaT &
v & oY, W] 3R & 3 AT &
TEH & W ar Ig wfosy F g arel
arferehT 1 T T o FFafaa & 1 wfasy
# Jaged & 3cafde gfg g @

RIELIEhIOT T 2T # oY R BT ol T AT
&, AT T JTT ATTAATHIOT 3 off =i &
foeaR 2hm 1 39 Toch g SAaEar &
T o forw HfY & & 3 oY gara g,
foF FRT FN & &7 H A farar &
IA &, foTd woreawy HY FATIT
gl T eTel BT 1 It Y STHIA Pl HiY
& Torw sTddATe fopam SITen & &1 aar
& & d Wl frmae e ik g3
ATHATT & & I J2d9 1 Y B Ut
A H Felcall & forw agdrad amEr &
JAATHAE  SABT BT SEIATA  fepar
STTeaT, fordes werea®y {3 T 34T A
ot o7y et BIal, offdr BT IR F g
HHT & BRUT AT GIT P T H
hfsaATS 219l 1 379 37T ge & A Ha
I TT227 AR FRT AN T U 2272
RIS, FHRT 37T Tl YIET I =T 3@ Uy,
el FFhT gl U @ at Je a1fiaAd
el [ &3 3T & & 59 vy & a &
THRAT T QT US| STTqEaT fag=or
W A ST & R, HIA A A
ey & forw fadw aa fAfa ) o foar
HRAT BPM [ 3R a4 gy dsf &
UTpfaeh TEI3N T A o Fehal, Fifeh
fdar gt &, far gad & FeEyor
AATATS BT HAR¥dca & @Ay #H U3
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SR [ GIPRY &1 Y 0 g Nfaat oz
BIHA P BT, Tora@d dr sfasy & @
arel a4t 1wl B FIRT A A /S
& Td qATROT & HJAR b F @
T | THR & AT T & et &
e & & TH a1 o, ol @t
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SR Y | 3T 13T Y &7 faanf2rar ot
Y ITHRAT & =T gSam, Fifen forameff &
wfersg & giaare & 3R s wfae &
TITaROT FFa=4 ot o 313 & AR
AT BIIMT 1

“T& SISV, TR TAZA”
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JATAAT § TEAT g3 THT
Fstia faferaeg
ATHRT T9TT
IRFET ZTHL SRIATA F1Y AT AATAT TH ATHITT 673,
EEIGRLEECRIN)

g Tay § 7| fawme it e § g0 ou
TATHA TFHA T AFATHIO TS ey
fadre frar & e aforfy s o

gl wgt At avg a9 @ gl a9 2007,
1998, 2009, 2013, 2005, 2010, 2014, 2017

Td 2015 F TATT 2016 T(AEME F1 94l
T TH AT 13T, foheq a9 2018 & iyt
FT FTE 20 TAT AET AT =27 gl au
2018 T T T TTA TZ o e TATAL T
FLAT H I AET AT @I gl ata®
ArTHTE H gl FT IH@ FLO qHEA H
T greT T4 FT 98 LT qeal & H10
Tt gTT A Y FHTi T saeroor SAfa
HATAT | B9 & gAY qST | T9 g a9 g
ATAHT T T F A gTAT I AT
T IET Ghe THH TH oI 8 5 Ha19d g
as AT § FEq APaE qrHE i
AT afvad & forr Fwraa e
T T E1 FOHETE S8 ST 1T 8l

HqEA &1 Jea® Aatafe & o stanna
TIT A& gl AT T kA F
FTAAF FTaT I HTaT STeemFATEe |
qIadr & e FmEamEeer § a7
AATATE TEAT ST T@T gl adl Al Ferefer
FeTs o THF T H Fe AT Ggradl HT &l

gl AT T FTAA STEAFIATES T ATHAT

AT HTAT STAT &, ATheT 37 FH giel

T g7t 4 e arefl ST arareavor 9

qTET TG AT AT TE F T FwT Ao
It qTIET | ghg AT IqE AT g
AIIATT H T FT T TATATL AT
gAT g=e H S S "gEn 9
afeat § S 'q 9@ 7 A= sas
SAHT BT AT T2t F qroaE ° gig &
1 fh et 9o =2 A & gl T2 Eni
gfes fsg=ardt /9w Ud Saarg § Frh
qREda |l 699 gET TEE Fel 9@l
TSI, AT gl TH gaTd TATa<or Hl FAdT
T[T, FET GAFT THE AT, 9T FE
STATCATA T W07 39 I@ [ T

IIEId® T H AT ATIHSAT H qead:
ARSI AT FT STEATFATES STHT o=
" gew” i AEEE g oS gedt '
qRratad g4 A Rl & Fg efer drEEe
gAY T T § s sfafew et
stafver & et g1 e Y g1 aduT |
T gred G0 F 98 AW & w0 T2
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T 9% TEAST AT gl AT FreT T4
T2 srfers a8 ST aF 7 e g2at 9% g4
T TR 51 TgaAT FH AT ST Fieah
el & qRratad g7 @ ol o afaies
THT AT ATIHEA | gL Anl o1 ] =
feorfar # a2t g T THT THATH AOEATH A
e % O gt IS | 3T g qT
AT RET o ST a8 U Ut Rafq
gt fSaH 7rFa, =g uE sia-seg
THT STHAT T TiF Tq&q (Fqd gl SR
gzt &7 St sfaeg™ Fararn g & e
50 IS AT H g UHT FHeATd °qe Tl &
ST gET H SR Sd ISradi 99 a&v
TE| AT AT 6 HILOT g7 qTAAT AT
et | Sfraw e g9 % =T % arr § Sf
= &l

eH "W IREdq & atad quer &6
AT § FHAAT TE gl HiEH Iada
T HAL AT Y (ATSOFTOFTOFT0) FiY
oA YA XO1E 7 TH a1d il oL FT
2o 8 o gt 1 arqu RS s g ag
2T 8 37 et adt F gex & fRwrd T &
TH g T FHLOT TeIq: A 39 T67 6
eS| ghg gl 39 T4l & oq aF (T &
I § 2.5 7 5.0 =t "fcaww 7% g
g FT /AT g1 Sradl g1l § AT
0.74 fe3ft afcaa £ afx ==t i € o
TH glg 6 A TOATOTHT HT gH ATHAT
T b & o Fwe wiasy § :471 7a9
aftaaq et [faa wfa & sie fGFe
Afea fRem & 9gf grm g9 AT
seates THT, g@T, a1g JoT Aage Hi

[ a N a¥

FEdt AT UF AgT & T9107 AINE B

Vol. 5, No. 4, Issue: April, 2018

fBuaal & foaa & g 9¢ & a7 i1
FHT ZHTL TTHA 2| Y&l 998 & d@d &<
% FAOT FHTL A4 GHRAS Bl Al drod
TEME & FEATRY AT ATAaET | AT T8+
9 aforme e i e

Tl F 9% g ATIHIE FT AFL A g2
fae ffeqa 2 ol = Rafa & forr gr g
AR 81 AT F 97d g4 araqHe &
TEl LT AT T HLO JTHT q¥Iam gas o
g S Fsiae vuron F ag g g
FHT g T atsas araare & o 60 wfaea
e &red  STestFEs & o
Tqresar 290 g & @@ 9T (fdro) 7
ggwT 370-80 Hrdruw ST 9gHt g1 TB
HATHET 2018 T 408 T Tgo ST e
25 FHYIE ART AT 6 fordl T ST 3T 30
gfaera gefaat faem &1 S FrEa
STEAFATEE Fled AT <91 | STHIGET,
=7, TSI AT AT I FIL 2
SAaT] aREad & 9RuET ¥ Aa
et off gae 81 31 Saarg aftaad &
ToafoHT § waw offgw avfie w7 oq
gaTiAT 9T H 9 Y o= fawraefie
o gim st fFwfae gy awa f
Fdeaer Wt wThr T gew = Ok
IS i fRafa 93T T W g1 gHITa
HiaT uia =3{<F F1da STeatFaTee ScasiA
FAA 1.1 =T § A FHHT 20 =T F
Ffar ST srferswter SISt 2T %71 10 2
Hoofasw gl SedTee SRR,
g, wefidtReor g fa|ma s

o

SYFTFTETE 8 Ia A & 107 sy

SHTT 29 AT TRadd S8 9T HT
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TATHAT FT TgT gl WA & 929 | g1 | gf
e 1 vw qaeqor {9 =q ama w7
LTI LT g T AT | gairersh o v
AT T TTAOT TR TaH F9 0T a7 38
TfAera ARM % HFHTa FTaT STSAFATSE
FT ATE AL AT SATST A HdT 2l
AT 6T Tfq 2ATE Ed Icasia 1 a7
FH 29 A HET a57g el 80 FUE T4
AT & ST 7 o JLraT Icdoid Hdl gl
Tt a9 SAarg aiaad & Icaw gaLl Hl
¥ SATT | LT 5| He aredi | qaiawo
fFATer 7 oAy aivaaa qurERta FEe
T AATST g ST TATHAT AR LT T S
T2l

WA o 75 1T a1 {ohell HIeT & qeadiq
&3 | STETET sl FEaar SATAT & AATq 455
=fxr afq a fFerdieT) sasr Saqarad
% 9 [T 8| STaTq a8 | S 995
FT A TAC HAT SR, dT Tgl I¢ Fg<

AT AT H Tl = a1z § 27
TiAad FT TRIEE a0 aTel HY &F 9%
THHRT qaH SATET UfAFa 919 T2
YTET= GL&Er F 8 9L sl 10 Y919
TSI aTIHT H 0.5 Rt afewrs &1
SSITHT 9ig o IcdTad & 10 Tiaerd =er &l
ATIHTT qE1 A BEHAT 07 AT TS AT
oot Iferer wfaT § @ § A9l &9
Tfrera SATRT o & § F:7 AT AfAfEaar
forr weth sasr sme aft 7 fRmme =
T g1 SHTY FUF T FT T 9gd a7
e T a3 aul o A g1 o aut ¥
Ffeafiaar ud oAt @y IuSAted

Vol. 5, No. 4, Issue: April, 2018

AATETAT & T 50 FLE AN AT
ATSITTRT TqTIAT g

Ftoeh qrIETE F BHTET F Afeacd 9€ v
TeT A% f3ar 21 25 |7 ot s qur = &
I G et /e At 9eg fgaew #
TEAST B9 & 297 A7 43 Afqera -amr =ier
T H YATET MM STAarq 9dad 9%
SHALTSEAT U7 T FIF g o6 A a41 9¢
ATIFHH Fhg o THIT TATT 9249 AT B
TATAH AT AL ! GLA4T § ATIH THATH
g reg garr arfRafadr garEg
M Faeataal @t dqE foen o
sfeqes 9 & &Y AL ® g qmwe gfg
FILOT IFHT AT gf (He AT gHTL
I9r AT AT T FET BEAT ArShfaET &
oy 3t a2 ¥ 81 a9 &1 F 98 2§
ooy 3T o7 FAfagar § F#Ht o |
SThr  SHfasT  wWTaa grill Soaary
TREd 3T ATATEE TTeeT o Saey Heet
& I [T TqTeT oA 1 FgAT @ &
qTE, g@T A GrHfad  sraarsn St
qRfEafaa & & gqitas_ ¥ SEr
FTHTRAT BT Tahct 8| T2 TaresT |35 ¥
g gt g & S swenfia sreferaeen
| T #T A SHE F#T IS8
aed § A T arcHgard gl e
FATES TIA F AT Taad  dgd 9%
I ATl IIOTTHT T ST T 2T T AT
Far 3 oA IREdT 9Ra S
fAraTaefier 3o & TLET A A TR
TTAF JTHIAH ATIET, ATTS TH FFHRIA
@A Iadd & qeT YW 7, foraw

AT &t 70 gfdea s T TE
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gaTad Rt ag @ I g & werfa,
EEF AT aar Sy A H W T @
SEHEERCER CICEIR VBB E R ol Coll
AT 9AT| I & A1 faeare ¥ vhfa &
AT FEaTE o T gl IR F=\ET
39T % TLET TATHI qF hel go-9< TGI8l
AT T LA § g3 S FT ATE A
AT ST ET gl AR qOF g AT 26
AATHIAH deaATd | T ST i qTaT
HET F o T A9 @Al I g T
gl dAfaE qIEE W Fgral " g
T sterea feat-fam = fwar s w@n
gl AT STAaTY ¥ IEATT FT AT AT
AT T T TET § AT A AfEAT BT T_T
g1 AUt AT g7 T2 § ST ST &7 dhe
ST BT AT g1 TTHids FaTe=l & AfqerT
A T IFAd & SRS FT AT G
GALATE &9 § qTHA 31 2T ¢

AT JRAT FAHF H gH 177 F T
IT g HeX BT TAATITHEA AT U qITerel
ET e T E I A T 1 R 2 o R |
arifEefaeht & A0 § [ TATH H 9
T T2 TUAT H Fgl 7 gl T2 A Fr=s4
T T ATPEAT F A gl *AT F f<w
ST, a7 off 286 2 ot aF wag afady
T HIAAT FIAT TSI AT 90 1 39
TREAT & ATATL I 3T &l STAAT ZIRTI
H I T G FT STAN Fgl ATH

Vol. 5, No. 4, Issue: April, 2018

FAAT & AT FIAT R FHT THT q@8d
AT Y AT 9% a7 a7 AT F
AH-I9 d&d Tl T & Al 998 o
ITHT % TS WA F &A1 | T@d g4 Fiy
wiafates & ff aiada wear gem afas
STraTq afiadd &t gaedT gat fAata A
FILAT <7 A5l § dfodh TU T TITELT
F ATH I T@HRL A ATAT AR FT
AT B TEH FHTLT TiA©T AT Tai 5
SHH a9 & [ qY, T A g1 9500
F a9 & AT AT HOAFAT 20
ATl TEAT TAATT T ST &1 Aol A%
T GH| qGl Al Ed ST Sd, THT q6
TEdr gTdl, qedl AFArIT & a7 "qed
gIAT F THE T, dEal TguO, dEr
drarhar, foaaa @i F =9 § g6he
Bt TTRfdsh SMIITH AT TEIAT T el
TY HT AT, TAT FI A@l FCEIN S
AAITFHAT g ATaH T 9% quf =87 1F
I F AT SHAEGE TSHdE Zoa]
af<e &, S| @ F =@y oEtar f
AT TF FqA9 7 Uah =5 9 [iga g
I ATIHE T AT IREaqd & 929 |
a9 fawfaa =i fAFmsfie 3ot %1 s
ST G| THET SAAT (AT &9 of Toht
g T ofe Soram afiEde & gadt 7 gt

T TATAT & ql T AT I T g1 [T
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arqar q1aT (Rhynchostylis retusa) T Sahaued swefta qrer
stz wera’, MAver qreeh’ va Agr &g’

LTS A7 IeUTE THTT

23 ATTorERT UE TRT TS TN
SO EHLTT AT ATHATT HEATH

. ST, ATCHT, HEdAT e, TIAYL (7. T.) - 482-021

AT J & SUARM el orgr &

ZTTET HTAT T Ageaqol =19 g1 A S48

H HEAH STHTL T AAT TR TSI qTT 5

72 T sfernfesnt &t gewe @ g |
AT ST ATAT 9TET g1 THH 5 | 7S
Hold H B qAT TS & [*EaT % fiF &
TR & | THE 6T 3T Ha2aT, STATHAT 3T
HTEF T Aged &l AT | Tad gU 3T6H &
At =8 = FT gdi® " gl SAy
TH GSATHA T 9T (9 F¢ 9T § 9297
F=T § T 9 F 7 H I 2
WYHF T W aqedfd qSI=E T A9
TATH & AT T FE AT TATAAT FT
IREEIENE RIS T K EICCAR SICIC]
difhe ® & FOEr 91T UFH AW ST
YT gl THET AAIH HELAT & HIEOT Bl
T & ABUTAA T TS (A TS T
T[T TOF o &G ST ST gl TH 2T
% IAT v ® e =7 & wrerar oft &
gl WA fefwear agfa srgds § afva
TH T & gHET ST FI AGE LM &
Ao # sfrafer & =9 § 7T BT S

=l

gf=T

ST 6T | g1 A1, Tl S SAaed
T IFIQ & AT TFg TR gl T al STadt
AT T FT 29T gt 9T gyl F oA vt
H ST 18 9 gl T 99 THid & Hgea ol
UL gl ZITET HTAT HIHEAT Sfifehe (o &7
TF  Hgcaqol IO 9T gl R
aTeqfas® at8 Rhynchostylis retusa (L.)
Blume | T8 ATIHAT GoT a1 9T I
SET] AT T R 9T ST 8T
T i sfitehe (Foxtail Orchid) &
AT F AT ST g 39 9 Er R |
FITET ATAT Fgd gl AFHAT H FHIOL FA,
FIHOT H I e, AT § G,
AT H, ST AT Ha=T Ao ST A
H fHAAT FEATdr gl THH | 718 A9
¥ W F i faed g ToA7 B JATS F
faHa? % o= o1 g1 389 TOHT § 100 &
ot srfere e [ % S fme e ahe
AT FT TF Tow BT €, S AT F [
& st & q97= fe@re Zar g1 dr 9T
g fom o g eifEEt ¥ s
"SRR ATH 2000 a9 98 Afhe T

ST % 37T & forw sraamaT 73 om
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TH Aifhe 9Te8 FT TEAETA  HAUTHT
JATHTET (370-285 i) T T
= ied" H AT AT AT e e |
800 & HATIF ST T AW 25,000
35,000 SISl & |l Aol QT & qae
g2 TRATT H ¥ TF gl A # aAithe Al
164 STHIT 3T A0 1150 JSrfaat arft
AT | AZ AT GIT FAL o6 91 Y 9=t 5
I 7 fAe=mE & FT AT AT qHY
T T SATHIUT HL oaT gl Afehe TSI
= GYET | 3TE TR ot ohed qrff STt 8,
ST T SATAAT § S-S 37 & 67

B & ST T A T A e

STt arg

ATIET HTAT T T HT TS 41 9767 3§
ST TRt oft &1 &l 94T S a7 o g
T T STG-TOITAT ST AT AT g
fA=rer aa & @qar &7 "7 1,200 "
(3,900 1) o S=TE Tl TITET § 9T AT

2l e ° fim, W, siewm 4,

AT, T, AT, T, FAMAT,

TeT WTH‘T |
TITHTY, SSIAT90AT, AT, HATAT, T,
AT 7 g ofe 39 &1 e
qTET g1 AT H Tg erd: Iq¥-I9, Sl
T AT =T § T STTErF ITAT ST 2
qITE L STATT

THT e AT OET | rEw £ gt va
qigaTd 0 I TRt &g & 997 {7
faraTg THTIIE § o9 aTat 1 9 & forg
FTOT HTAT ST T ST AT g

sfroeft ST

areaT e agfa gya afzgar &
FLH T (AT 1000 .9.) § Srorefiar qyei
*F SIATE N 9T @A ==t Tt g
SEw Siadt 9rer uE sedq QU oA
ATAAR ST AT 81 AT Af<ah F1e
g At s fmrEt # TEaw F R
sroefir et w1 ST iy F w9 "
LA AT | TH |Tel o T T ST qT,

© Published by Tropical Forest Research Institute, Jabaipur, wvir, inaia
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o=ft, fiw T s wfy sumw § A g
AHA 9T THHT AT, Fed AT J1ai *
FATarT  qrfEE AR SE-- SAEET,
qufes, Favrge, Raf=m, we, frft =0,
A, gL ATTEF &H, =1 T, AeA AT
@ AT qEET FAST A T &
SUE H YART FRT ST gl AT
STHETET | Heud: Tl € & TAN
FTET (TH) o &1 § AT & ITATL o [0
T STaT g1 ad|T q97 H, TSI
TATAT % AT5E THFSH & HILO, TTHAH
IRl F1 gea faq afafeq @@ @1 2
Aifhe ISTiaat * 9al 97 Seaud &%
AT F [IET F79 § FTER AqIiaq
ge| oo, fefrs seme 9% 29 ayd
sraeftr 9 F HTE & forw 9 A
T Gl 1 TR AAITHRAT & TA gaa
Zarstt & fawtor § wfasy § g & forw
HEaul AFATAATU & ST AIEd €aresq &
fere gefer grm

TR UF e Aged

FIAET JTAT [T T HILAT ST SFYT 6
FTLOT SATATE § B ST 7 FramEt gmen
"Hifhe T A F FT H ST AT B
e, srsTher g W, A9 % UE-Adr
STATH, WAl T EAATAT FA, FOA hl
wdt & Avaw e ua a4t & [iaw ar
TEl TS o6 FHTLOT TAAH I ! FE 9L 5
SIS | e e

Tg AU

Vol. 5, No. 4, Issue: April, 2018

gfefore-11 (Appendix-11 of CITES) & dgd
gHtag W g1 7t 75t Rafa s+t wgr ar ar
e ora g7 981 99 7 FraT U e

Aqd &1 FIFT gl e S8 agd d1e
TSI o 9T 6 §eaT § a9 &% a9 Sl
AAT 81 S SThe | | F(9al HTAT AT UF
qeq YT 2l d: JadE "JHTOH
AqFeTFRAT g T 70 NGO, =T 93FhT TH
FE TLHTL T q22 | A, FHTHITAT T
TIAMST T AT FT ST A0 T
AT &1 FT ATEET F7 Aged THATH
a9 geaaT F1 92 5 faan, sfde f adt
T & oI TcHTed Ua HEg Fed & o
G FAT AR T2 TF 077 TAE 2
AT & ST 7 Fael T I a1
LA gfow ITF gadd, faFm™ ug AT
H ot FTEE ATfad g G&ar g aAT Sa-
fafarerar & aderr & 32 & Agcaqul AT
2T gl gl ISTa" 0 TSIt AT

AT 97 AT FT T FT T IATAT ST

AT B

LEE]

FARE TA. S (1990). rqafew  =hf
Hdrareet e shweftw o,
AT, FATRET, FIHITT 416-
4171

FaTeh. U, (1992) AT sffehe qIrged|
dif#e TIT1E2T % 18T #T FTHT6
(12):14

forestr &t T, 397 %, ue. sfiT "igad . .
(2008). FeIHIAT & TAATHIS (HA
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HAEH & TT{IY ST

HEQT AR, T. ST, %. TEAT, TH. TA. AT, T. F. STHL TS . &. IA
IS AT SATHLTH HEATH,
(AT AT srEreTT ue forear afiwe, wiEeen, a9 ST Sear aiadd §ATed, 9 a9F)
STeTqE- 482021

qT F THh T (A4 THL F SATas
ZSAT % 0 9f¥g 81 To0® ST F qIH
TS T TgATT g, STE - (0T HT FETAT
ST, TTA-HTAT, ASRTE AT GEAY,
SOT XA F UTAYR, Ak ET F
T, HEATRLT & [T SITHA, &g &7
F@T-frSt, ISITa 7 qLAl T G107 T 7 %00
TEl, RATES qeer w1 ey et weqa
AT H HOEH o ATHRTETE 2T a7 il
faferat € 1< g1 i i ud qursT
& FTLOT HOEH o i &Y - efiT ARG
BT ST 7% 2

HEH | ATHTRET T HIHTGILT 29T THT
* fafae =9 9™ ST 9%d g aaq= J
FEA IO FRT AaEA A fafwe
AT T AT (o 1) vF orgdi
T2 - a2 Wi 7 (o 4) Iqetsg w2t 2
gretors srfaf=w s F forw T &

A1 | HIEH & AT AT foher =l

T T AIEH T TAT(AIT THAT FT
(o 2 v 3) TaTeiT gle-aTie ue adi
F gl ¥ 994 % oo S9 @) S &
[rEH UF AT @re ATt €, T I
AT ¢, o HI=H GLad 997 gx o
AT T &7 T6 UF GIU&T T A a9Td
THT FHI-H [ & et @

&R T A1 F97 | 12T AT FHaT gl S0
HOTEH o [9TH 0 A1 SATEATH B 8, ST -
Jed, F9 TF GAT g5 A€

T TTEAT

Fod ATEAT HIAEH &l HidAT g, S AT
T geit T8t g, forma = 9 9 9
fArew TFTE AEY 7 9T g1 T wiert g,
qTH-F958, 319 T gl Hgd aaT goh T
1 It B TR T AT T AT BiE-gre
ZHST W FHEHL HATR FH HAW AT
TqE/=AT AT H STANT FT Thd 5|

Y TTET

FT AT TATAT STAAT ATATHT AT & T2
gid g, foret =t o7 92 it 71 qof =9
H e STar g a1 frew famre 39 @ 2
e 2o fAwTaa % 9re 7T W U
AT g, TT IZT T I T FIE-BIE SHST I
TATE & & | IT T FT Fooff & &7 |
SR ﬁ'ﬁ'a S T4 ﬁ' SYTNAT T Hehd
L

gl g2 sTaeT

Tg HOFH T GAT g5 AAEAT g, ST T,
MY M T HEH ATAT Bl gl HARH &l T
FAEAT A, T T FIE-FE ThHe Flh
FErel, IR offs & TUF el 7 90
FLA o ToTT ST T AT 2
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AAEH GO GHY T TG T 1

1. HOEH Gad 9077 Tg <9 [ g
Tt gnl

2. YTT: HEH 200 AT 250 ATH a0 H
areftefi| & gferrt 7 9% e a9t
ST 81 ZAAT JTAT U gre IR
F T THA % TTSAT & o/ TATT g

3. THAT Fd THT HIEH THad
THE 7 & gl g, I AATIET
FIAA gI & HTLOT TEARA o I
TE ST 5, AT 51 6 3T HIHT gl
STAT 2l

4. uEfiEer T fawy & Sua ¥
Fafar #fs 12 =5 ¥ sffew g ar
FATHTT GA ST gl Tgi a® &6
%S & TE= 9 ff AT S A
g AT g 9T 9 & fadr § F7
FTEAT (FATHTT) GA ATt g1 AT
g T Sft oAt i gfe T o=
START 5T ST T 2

5. TEA/FT  (FATHTT) AFET 3T

i 21 AT 98, 92 21 AT oA 00

= 3: 98¢ a1, AFaqE, 7.9, § 7I=q

= HAEH
.
HSTLT

o 4: s ©r, S99 § fawT g2g
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TSt @Y T2 worsw Fy qiefefia afert
H vawe 3 faT aF fhsr & T@r S1 |97 &,
I e HISTL H Agl TEAT AT gl
SAT/ATE FIAT

TS § T | gt 7 [T gt a1 TH1T
it gorew foadt g1 afs f&ET et qasq
GIEl g af 36 Il | T 7 oftgar 9 32
IT | T ATl HOEH &l i+ |
SATHT Al T@AT ATy, F(TH T TS *
THTH ITHT T ATATIIT FC AAT 2
ICEEIECRIEGI)

HOUEH o [k Fl IATLA T AFLTHAT
SEEARL

AT FHT GHTAT

HUEH & AT €9 § ftgotorargas
THRTAT ST TFdAT gl TH SATET TR T
SAATHAT Aol graTl AT AT AT & oI
HeO| &9 9% &1 fHiHe 9FEm Smar gl

fafay =S a9 & ford oa< - < gl
&1 o & fora 3 e sraers gra 2
HETEH & ATHRTGTL SHS( FATH ot fAferat
HAEH T (6 AT % ford)

AALTF ATHAT

50 ATH AT g HAEH, 1 FreT T, 2 F
39, 3 FT I, 1 29 T gl T e,
20 UTH HeFg, THh T

fafer

AT g3 AT ST WA & Ble - FIE THa|
FT TS U H TFgT STARL godl A7 ad
a9 TAH 3¢ 3T O g 5 fAfAe 9=
SATA | | & A & 1/4 FT 38 q1 §
HIAHL IaAt g5 aradt § e q=m 5
fafae % 7oy a9 o qeql qrlt &t

Vol. 5, No. 4, Issue: April, 2018

TEF H FATd @l Tg g9 gaqd & o
GRIEES

AER wd fomar A= ga (6 =ieAT *
for)

ATLTF AT

100 UTH HOEH, 20 ATH HFEH, 2 a2
THTET, 3 B ST, 3 Fol Agdd, 2 faaar
5=, 2 9799 &7, 500 fA.for, 91T, 1 =T
TJEHF  Fr gfqgr, "uE g 6"
TATIET

fafer

qorEw, formar fae, aqres, oI 1 41
T o, AZHA al HICMAT I G | qLAH
AT I TS U7 § AFEA STAR (oA 9¢
Tl et fa= =11 &, 9T Il STadhe
7-8 fafAe a% 39Tl o1 T gomm =4,
FET AT THTET, HATH AT TS Iqeld
fomer M9 § s gaEg g1 d@®
THE| THE U U AR ma
FeT gIAT STARL TLH|

HOAEH 1T

AFAF qIHAIAT: 50 ITH TIOEH, 50 ITH
HFE, 50 ITH §3T, 1 e g4

fafer

TLqH 3= 92 TS U9 § g FT TLH FL
21 WAATT qAT AT A F 912 g
THATHT 19 STET MTET 91 a9 % FF0
o f3ard gu 9w 99 10 9T wEEd |
Tl HUEH STARL ATST d7 a1 ITUH
T | AT TN TH THRTC TATE T T 216
AT & IUT START ST FT T g
HAFH - T Ts(1
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AALTH ATHAT © 100 TTH H=H, 1 FET
THTEY, 2 9 A, 2 I AT, 1 T=T F70A
dd, 1 9€T A Fal AT, Fehl 97
geal, ST, s qIaT dHa ug "=
TATIAT

fafer

A T § 7oA & 5 fWfae W@ e
SATAFL FIAFT GHA o | AT T THTEL T
JIEF FTE | BTE 99 § I TH g 1Y,
-{T_‘ig - \Tlhlil G dehl STelehy TS STelh{
I IS A S 9% 2q1eT fHemn qur

THTEL A ST 9T AEA gU A TF Tl
sy e 8-10 fAfAe o 9=

T 9% - [0 ST I | Fel
gt T

qAET F (FEY)

AALTH ATHAT

100 ITH HT=H, 2 T AT, 2 T TS, 8
FAl A, 1 7T Tgl, 1 =T F¥799 =,
AT T ST, AT qAEH T[S, ST

THA goal, 1 BIeT THaET SIaTaH, FTITATL
T Ug fa=)

fafar

HIEH, THTET UF AT &l &IHT FHTE |
Ty A= IT TS U § #fY I 0w TS -
AT TTH T AgHA AT ST, T goal
TTATT. | TCTAT Fe SHTEL STAFT G|
Tol F AATHT § HAFT AT I HATHL
T T 8 ¥ 10 [fHe 9% 9&7 TreEm
THF - fo= =T |

HITEH AT

AA9TF FTHIAT: 100 TTH HAEH, 200 ITH
AT FqTEd, 1 HegH AT, 10 =
FIAHE, FELTHAT ATETL qoaT, 3
AN, 5 AT TATTAT (ST@T), AT T+HA
aTat ST, 3 =¥ = oo AT =T, 2 e
qTHT, THH FATRTIAT

fafer

FTAA T AT e & o 1 F arhe
T 3| HEAH A 9 a1/ =T T HTh S,
T, Tl A=, 87 SATTHT UF oI
T AT Fel AT AT FOEHA STATL
AT B T ST aod, T 7 Foeqor =y
YT - HAT AT g 3| TEH qHT START
THH AR IATA| T AT ITAT A0 AT
ITAA STAFL T FL Th & F ATaA Al
SqAT T | IATA 3T I = fTHT FT I
@ T TH14 |

HeX - AAEH gt

AATF ATAAT

500 ITH HeT, 250 TTH HIAEH (T2 AHT

F), 2 AT, 6 FeAl Agqd, 1 BIeT THeT

¥eTF, 2 I THET, 2 AT Y, ImeT

TEAT goal, el T¥9= 9=, STeT Jv0+
TH JETAT, 1 F8T T80 Hel g0 i,

THS T

fafa
OIS, A2HA ST HATTH FH FAAT - AT
e Fe99 a9 9T o1 | gAg<T g ah

O | 3T T 79, goat, {09 T Far g

THTEY STl 39 AT HATT H HeL STAFHT
T qTHT & AT T S| T 2T I
ST AT AOEH START I & I8 6
qgel TLH HETAT AT Tl g1 =97 ST |
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HATT FHIET

AALTH ATHAT

250 UTH HI=H, 2 GETH STHTT F OIS, 2
THF Fel gl (U=, 2 92 FFHF Far g
=T, 300 ITH HET, 5 T8 0 d, 9
TATITTHTY

fafer

HIEH T AT Hl LTHT FTE o | HeAT
AT IT HTE U | O START TH g9 I¢
qIEH, ™, g4 W 7 99F STAHC
AT B4 % 9| S AT qF S qv
A F FTHL gAT 0T 78 quEr |
AL FT HHAT JATT 1 ITAT AT THE
foreTehe &7 1 o FAT FIE-FGET AT a7
T FSTHRT FATAT o, T I[N TRTN | FTE
T F FE gT AT AR F FHeprofir
HHTET dqThT HAEH bl HHTAT HLHT @
I &1 a2 F¢ 3T =T 9 ¥ qofl =9
T T F9TAT | <7 GHE G g, o
FeAT T TG o G THREH T |

HTEH THIT

ATLTF AT

100 ITH FIEH, 100 ITH o€, 1 TET AT,
4 g 4, o ¥ oo g« 99w
FATITETT

fafer

HIET Fl GTHT ATH-ATH HIE | TS
T LTHL BIS-FIe THS HIE o | 87 § T
TR e & 24 = ariE Feat T
T F qHF S|FEaR Har 31 29 o |
CITST % Tohe AT T HOEH Ol § qAT AT
AT s T 99 ==l ave %e o

Y 9 § IhIe STAFT def| THTET I JT

AT |1 T

aaEq defa=a

AT ATAIAT

100 UTH HOEH, T & 4 T1eH, 1 =T
T, 2 92 AT, 1 FreT d1g, 1 &7
THIF A, THE UF FHeA (Hd eATaT|
fafer

CITST AT GIEH T €Y, FTEHL TS U7
H qd TH FT g9 FE AL, THF, FHIA
= arSeT ¥ g W WA o § arei
H I9T | TH ST AT § AT T HIEH
TTA & TF I g@- a% TR | 39 [/
Tl o M & TATSH % HeT TEHT qaTl I
T AT a7t/ HFGT ATHT Heh| THTET T
T =T # AT T

qOET qiET

AATF ATAAT

500 ATH TSI A=H, 1 FF= HFg / =T,

1 9T W= HIT/ 3reT, 100 I 987, 1
oTe< g8, TATRIIETE 99 J4|

fafer

HIEH Fl &Y ATIF-ATLF He HT T
| WIS U9 | wEEd/ o TH F JOET
STAFL | T Fo, I T HI0/ AT HT
TTET = 9T 56 & | [HATHRT 9709
H FATd T T (A & 918 AFHT ST 1T
2 I g §d STAHL TH - TH 44|
AALTF g HAEH Haq

Sreted, e a Fa ¥ 9qr a9Ey
agl, A 951 a4 o7 FEreEd® ¢ |
ATET AT EIET AOEH A1 7 g& ®TH
s Bl SATAT gl THH T1H 7 i+ & F4T
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ST /AT § 9TE ST o 10T Ig URMET 6
oo ot gurer g1 v agt 3 TEdr
i et afes v AR % fo
HOEH FT Ha4 IAH AT gl o
AALTFHAT T qTT ! g T (Ao HrEaw |
SqAsH G AT FAEH A1 & F9H-
TS THTL 3 AT qATHL ITRT SATAFRTEH
GECERY
ATATT
A@HA  [FRew, IO FwfeaeiT  aq
HHTH, TIAIT F AT g, g ==
FTY g THEd gagm U9 ARread &m)
Tg HA AT ATHST AqEI™ TF
afiwg, agarga s faw @ifva aferser
%0 246/TFRI/2018/Patho-1(23) & siavrd
ERIEEI
Lk
I, TH. TSATA, TATASEIT Ta 1. &,
FAT (2001). HUEH IoqTEA TH
SYAN, IS0 Ffead i a7 sTqaen
HEATH, (WTLAT AT SAqHeT Ud

forear aftwg), Sa@qz, 86 ICFRE
BR-21/TFRI BR-5 2001.

RIS TY gvavax fig, "argy, (1991) T
AT AE Foaldqd, TS oA 9T
qrzae  fefaee, L-10, #= 9k
TFIL9, 7% faoetT - 110016

uq, ", T (2000) HAEH ATAT.

AT S (f2T), ST 342 002

AT T2 (1984) o1 &€ TF A AAFH
AFAEIS U= oS ol UH qoofIf9T

Y, T2 feet|

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



Van Sangyan (ISSN 2395 - 468X)

Vol. 5, No. 4,

Issue: April, 2018

AHIA: Tk @IAAATT T HGATU TISAT TYeT

TISTST FHT Foraw

SO EHLTT AT ATHATT HEATH
(AT ATTART STgE T ud foreaar afiwg, 9aiawer, a9 oY Searg 7iaad §a7ad, 913 d9T)
TTHEL- HUSAT WS, TTATT - 482021 (A.7.)

AT I (Arbel) qETfY

TETA T THRTL B HT AT TFHaAT g AT
STE &t a8 o9 59 go7 9% FAdT g, qOT
ST IHT § T7 A a1l g7 (Suckers)
& WA F UTH T ol gl TH I 0 4T
AT 3T O qET Bl ATLF, Aol & aLTAT
I €1 99 T 97 &G H FUEA AT TE
=5t § T8 B A 2| FS TS F qT
T dTel 1 % Bid gl T8 9 a9+a <
frew =q # 9gd q@dl g S ofidw |
I@ ATt g 5 9 #7 78 98T odl |,
S @ H FIE FEL ATl dal @i
FHT 9 & FATH AT H A TH IHE
g

HEFT — SATHTAAAN

T2t — | oA, ATHT aF

AT 3T IEILTAT — THLAA
SATEAT — STATF AAT

FUSH - e (Dodder)

AfedT — F%eT (Cuscuta reflexa)

TZ T THL & TSl o & § gaL qref
T AT AT ZIAT 81 THE T ATH & S
HAYSA, AT A, (AT sty €1 T
GT 3T aqd 2T g F FT0T T SrEmt
" IEATET ST Tl gl 398 agd | siueftT
T BIA g1 FHT I FT ITTNT Fosf, TFA,

TE, G e & IT=1E | f=hAr Srar g
TAMMU oY o @ & fou Fga
EIGHE {1 g1 79 S| oft g A
GYet U gt § S gf (a7 ITI9T FHTAT
2| T8 TFF AIAT IS A5l a1l 2l

FHT 9 FAFEL IET Al TgAT 9¢ THell g5
qTe ST gl AT I Fgd HIAA, THIAT,
4T Bl g ST 9 AT X AT a9 §

qTe STl g1 ST ST AT | STHT 9

I SATHIECAL, FH fge=, T@O T,
SATHTYT A, SIS, T T, 3T I i
ATH | TEHRET SATET 81 F9T a9 98 &1 o2
Uz &7 AT & e ¥ MEadl g e
UE Al AT T T IF FL SA1ad Tgar
21 T g fody § 7Y S zHiforw ==
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SATRTT oA ST Fgdl gl FAT oA Tt Tetr
L T H qTE SATAT 5| ST o & H A
I FT AR | AT T Z1 9T I
TE-a4g ¥ sfiufa =7 § eaamer
STt 2|

sYae et d9Ye A1 3 ¥ UF a |2
ST % 978 gHAT % 7T ©1E =9 q97 o
gl S| @tg ar 39 § wHTEw sOer

4
fapTT A 8, 7 5T O A A E
g 9 a% T JO1 GLStrdl ardT Stfad gar
2| LA UF O 9 Sgiafan qr4r g S
qET 5l GALATH g 3T Tg d2- 98 Ug uref
i oft 39 F S ST ITUE gl A
FEFY GAVTT G4T AT 3 T8 FAFT I2h
T AT g AAeAT § AT A7 A [ F
IET ST gl AHYEA FHI EFOdT,
FHTAAN, SATHIT Tocdl, e T, TFHeAT
e &g AT\ F AT JET ST g1 S
ATF FAeqfd T FELEr g ST A
WCHHTT & FHT TET o o A dH HIH
IS & T g Ud A F 419 qattas
FALATH GO § | U gl AHAEA &

Vol. 5, No. 4, Issue: April, 2018

THT H Tad Hiel °H &b Tgd ATAT HFed
ot T 951 ITd 3| T FATH TAT T2 i
FHAT 9C HT ATAT ST STHT AT 2l

TE TF & 79 T a9 T T Sl €
qTAT g FeAT % L FHeAdt g, A & a1
FIs Tqrwel qgl Lgdl oTd: SMHTTae i
It # st R ST gl HIad TS
TUISET T qerdt dar g, S I
(TEY) i wifq a7, |91, FAQ e Faar
I AT TEAT g1 TEH | Ao g [HEaaT
FeT 1 STl T W6 a4 B 6, e

Tg AT FAAT - FAd! SATAT &, T ST

SR Y - i gEEHT aHE 21 SATar
2l
UHT {TET 1T ¢ T
o TN &I fad & qa § AT ofterw
% dq ¥ dHHET g 9T q@O F
TSI | ATH ZraT g aAqT qraAt o
EEREECEARIEL
o TRTHI Yo ITH AHLAA Hl FFT ¢
e It & TRTRL , ATAT 1 I

H 9T gH8Y 9 IHHETL a9 g a7

ATAT FT ASAT T T 6T qHEAT
TeATfR ot 2T 2l

o HHIAT & {o-Ro THAI(TET T &I
ST & T gfafed s 9§

(Nervous

[N Ll anN
HiEdbepdld SIEED

System) TRl &7 =TT ZAT 21
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o IHTAA &  ofHAT TXH H 4 UH
et g2 #ren o= e =9
qEHT [qea g FTA qaq q
FaATHI | 9w A1 AT 2|

o HHTAA FHI HIHHT ATET TH FT AT
T F AT AT 2T § e grav
& T o ofter €t g2 21 St 2
THTSAA T FHIET TATHL W FLA |
ot &1 § 19 AT Bl

o IHYAA F 3-¥ ATH 0T &1 IT qAT
9 F | FT A= | Fis &R
TIST |7 At e 9T w A
T =919 St 9 AT B

AT I F HAT BT AT FLA ° FIEAT
(Bones) &I ATl fHadT §, Fi1h a8
Sufeaa sfeerad gfgat i Frfdewrs w1
YT IA F FH  FLAT gl TS
AT (osteoporosis) & &0
H FAM ST A & At § Fa9 |
A HAT gl @9 a9 T ol & (o0
ST 9THTT &9 8 UHT FHETe &7 qrem
T TZ gl M H T TOMTAT & A edd
] F FHTH FIA AT I AAGd a4 F
T oY 9 & il ATHRTE g gl 3
gott # Suferd MU dca dftasw ST
3T 97 (nervous system) ¥ STEFTSH
T argfd F9 H #IE FAd gl AT

FHLAA F FAT HT a9 FT 9T H TH
TRE=TOT T qGT TATIT ST HHAT gl AT

Vol. 5, No. 4, Issue: April, 2018

99 & S H IURAT FEAT q9@T F
FFATI A g gfebar 1 AT

FLA H AIE FLAT 21 THIT T a5 T2
ATl IEATET § AT ST a1 T 2| ZHqH
TS Hag Tl % 9T I & ST A9 Al
T #3793t =g a9 &1 9910
TG H HATHT gl FAT oA & FAl H
wTza¥ (fiber) ITIH ATAT | gid & ST T
qT= I % o0 BIIQHE AT gl Tg sl
HT STHST FT L FT ITH AT I HT
FH T gl TE He Tl AFUT HT 1497
BRI 1 AT Hedl gl A 9 & &
A Y9 AT AT T T 9% 81 98 39
THATT Tl FF HLA § FAHE I T 2l
Tt T T Ig THATT ahf G9ET ¢ af T8
I 10 U el &7 F1H FT qhar 2
FHT 9 H T F TET @A 1 GgHAT

2T g1 9 A § &I A7 7 FT I
ST ZeT gaedT TR | a9 H qaw [Hedt
21 AT (mistletoe) F ST Fleearer %
TIL &l FATT L@ T T JaTg w1 97 3w
TG | FH F4A § HEE FLd gl TG ARl
Tz (kidney) T FHEATS % forT 23T & &9
H dHTEd & AN & ITAN FA 2
AT g AT 9% Jorra F gafara TRm
H ot FTH FAT g FHT 9 6 AT 2R Al
FH FIA 3T = (kidney) FT FFET FATT

T@q § AIE HT GHAT 2| 9T F AT
T qol T qedl I ST Fed 3T
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fater garet & argr e ¥ @ i
orf<h &I FETAT gl AT 9 H ATaLresh
qHaT 2t 2 S T gHeT o Ay o 2
S Feor gAY Fmree % forw agE e
HT ZIAT g1 SHHT Ha wid | gHIL 90T
1 wfaargr of<s (resistance power) ®
i3 BT & oY 78 2 i T 7 A=
H g9 F9TAT g1 T AT LT &l qoigd
dT T FATC @q H HEE Feal gl
FHLAA & = AT IUI % FHTLT Tg gHTL
e & U wraeHE gEaT g |
FIAT TFAeAT af<h & qEI &F o0 FHT
I FT ITANT FT FT oo gl THL 9A %
AT T SUAMT @l F IqATL & forg off
T STTaT ) a8 TEeT oAiEl F gdgd |1
Hgcaqul qEET FaTr § ST smEtr A
AT AT THRAT Bl THH SRS
faarea A si@|t & oo = gan 2
THHT a9 FLA F HIQATER (cataracts)
T I B T GATAAT & AT AT Fohe T
gl g T &7 § TG ARM 6 (o7 ATHHIT
gt g g wifaantae St awemst &
GTHAT FIAT 92al gl TEfu e o
Tafaa T wr TEd ¥ o smyaa
ATAFRTY FAheT g 3T saat gaq fqataa
T ¥ FIAT ATRTI AT Hl FHF FHLA ol
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TF ST O emar smy a9 & A H
AT gl TATAT T oI T HH FHIA FT UHh
ATARTL o TATAT (aheT g1 T&har gl I8
T2 TAT 9 &l 31 FaA H &9 grar gl
ACHTA o F ATl FT ITAN FHL *
I & T uF =ur fAwed gar 2l
SHHT HAT FIA H T3 ATHIZ HIAFTA
AT &7 T < FHAT § 3T THAE ITE
FITFRTSAT 6 TAHTT /T FH F2A § GZTH
2T 81 29 FTor Faw et siwefy & =
H FH FLAT g AT FHT F Sraroe i
gt #r R a1 w7 w2t 81 FHE
(Dodder seeds) T& qafes et 7,
I FHHT FHT THH ITART F Fg THEATT gf
AT & TN T ST T SR
I Y E ATl AR L AT AT gAY

T =T AT a9 g gl

STHTET o | I AT THATAL I AT T8
Brel g e e off gaer "9 -4y
ST ATET ATAT § FTh q@T Agu e
TATEST U TEET TAFa AT 7 92 3T
AT 9 T da FLd gaF fhet o
AT FT FATE AAT AT AU Foraw

SHE A § g GHTET THAE 8§ 99

Rl
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Lyonia ovalifolia

K .

Lyonia ovalifolia is a small deciduous tree
belongs to order Ericales and family
Ericaceae. Xolisma ovalifolia, Pieris
ovalifolia and Andromeda ovalifolia are its
synonyms. It is commonly known as
Angeri. This is native to Nepal, India,
Japan, China, Bhutan, Taiwan, Combodia,
Mayanmar, Thailand, Veitnam and
Malaysia. It is common in the Himalayas
in temprate climate at altitudinal range
1500-3000 m. In Himachal Pradesh it is
found in Chamba, Kangra, Kinnaur, Kullu,
Shimla and Lahual & Spiti districts. It is
commonly found associated with Quercus
leucotrichophora, Quercus dilatata, Abies
spectabilis, Picea smithiana, Aesculus
indica, Rhododendron arborium.

It is a small tree or shrub reaches a height
up to 10m. Bark is thick, fibrous, deeply
furrowed and brown in color. Stems are
smooth, grayish in color and rusty
tomentose at the apex. Leaves are ovate,
long pointed and 8-15cm long and green in

color. The petiole is 2-6mm long. The
flowers are borne in almost horizontal
crustal in leaf axils. They are finely hairy,
filaments with two horns near the apex and
white in color. The tree is hermaphrodite
having both male and female organs.
Pedicels are densely pubescent and 2-10
mm long. Calyx lobes are oblong or
triangular and 2-6 mm long. Ovary is
glabrous or pubescent. Capsules are
globose or ovoid in shape and 3-5 mm in
diameter. Fruits are berry sometimes
enclosed by enlarged fleshy calyx. The
tree has its flowering season in the month
of May to July and fruiting season in
August to December.

Plant species is commonly used to prepare
various agricultural instruments, fuel,
timber and as an important source of
timber for construction of traditional
houses. It is a fire resisting tree and in
western Himalaya acting as a nurse to the
Deodar. Young leaves are poisonous to the
cattle, but mature leaves are commonly
used as fodder for domestic animals and
also used in preparation of manures with
cow dung. Young leaves and buds are
toxic but are used externally as an infusion
to treat skin diseases and external
parasites. Paste of young twigs and seeds
is sometimes used to treat pimples, cuts,
burns, scabies, wounds, and boils. Leaves
are mixed with food grains as a bio-
insecticide to protect them during storage.

It can grow in semi-shade or shady areas
and it is suitable for sandy, loamy and clay
soil but prefers moist soil. For propagation
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seed sowing is done in early spring when
seeds are large enough to handle, prick the
seedling out into individual pots and grow
them in the green house for at least their
first winter. Then they are planted in fields
in late spring or in early summer for future
use. This is an important tree which can be
grown on wasteland for fuel, timber, soil
conservation and other environmental
benefits. Beside this due to antioxidant and
antimicrobial properties it has vast
potential as free redical scavenger and
antibiotic agent. Instead of its multiple
benefits very few studies have been
conducted hence to explore the potential of
this species biological, pharmacognostic
and phyto-chemical studies needs to be
carried out.

Ursus arctos isabellinus

isabellinus is
terrestrial carnivorous animal of the world.
It is commonly known as Himalayan
brown bear and Isabelline bear. It belongs
to order carnivore, and family Ursidae. It
is subspecies of Ursus arctos. It is

Ursus arctos largest

omnivores and eats grasses, roots and
other plants as well as insects and small
mammals. They also like fruits and
berries. Viburnum cotinifolium, Berbaris
aristata, Hordium vulgare, Zea mays,
Fagopyrum esculentum. Malus pumila,
Prunus cornuta, Prunus persica, Capsella
bursa pastoris, Chenopodium album,
Fragaria nubicola, Rumex nepalensis and

Taraxacum officinale are the some
preferred food plants of Himalayan brown
bear. They also prey on large mammals,
including sheep and goats. It occasionally
Kills livestock and scavenges on dead
animals.

The Himalayan brown bear is found in
North-western and central Himalaya,
including Pakistan, India, Nepal, the
Tibetan Autonomous Region of China and
Bhutan. In India, it is found in Himachal
Pradesh, Jammu and Kashmir,
Uttarakhand and Sikkim. It is largest bear
in India and exists in 23 protected areas in
the northern states of Jammu and Kashmir,
Himachal Pradesh, and Uttarakhand. In
Himachal Pradesh brown bears are
found in Great Himalayan National Park,
Kugti and Tundah wildlife sanctuaries
in tribal Bharmour and Pangi region of
Chamba district.

Himalayan brown bear can be easily
distinguished by its brown coat that varies
seasonally from dark to light, and the
white tips to the fur may give the coat a
silvery tinge. It has a large head, heavy
body and the stocky legs. It has prominent
hump on the shoulders, a snout that rises
more abruptly into the forehead, longer
pelage and longer claws. The strong
muscles in the shoulders help them to tear
logs and dig up roots to find food. Males
are larger than females. Male average body
length is about 1.7 m while a female is
about 1.4 m. Weight of the Himalayan
brown bear female is 70 Kg and male is
135 Kg.

The long fore claws of brown bears are not
adapted for climbing trees, but their sharp
claw are long and strong enough to aid
them in digging through hard soil for
making dens and digging insect, tuber and
small mammals out of their burrows. It has
excellent senses of hearing and smell but
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relatively poor eye sight. Himalayan
brown bears are mostly active throughout
the day, but have their meals in morning
and evening, and spend the rest of the day
in thick vegetation. Its average life span is
20 to 30 years.

Himalayan brown bear hibernate in the
winters and move in self made caves in
October and come out in April-May. It
reaches sexual maturity at three and a half
to seven years of age. Mating takes place
during May and June. The gestation period
is 180- 250 days. The female gives birth to
one or two cubs in her den in winter every
three to four years. Female nurses them
until she leaves the den springtime. Cubs
remain with their mother usually for two
and a half years.

Agriculture and horticulture crops near
natural habitats attract bears leading to
occasional brown bear-human interactions.
Degradation of alpine habitats due to
increasing anthropogenic pressures and
habitat loss due to developmental
activities, are the major threats to bear.
Besides poaching for its body parts and
retaliatory killings are also reducing
population. Their body parts especially
gall bladder and bear paws are sold in the
market for traditional medicine. Bear bile
and gall bladders are used in traditional
Chinese Medicines to treat a variety of
illness viz. fever, liver problems,
convulsions, diabetes, and heart problems.
According to the animal rights
group WWEF, the brown bear population
now occupies just 2% of its former range.
It is a critically endangered species in
some of its range with a population of only
150-200 in Pakistan. Their estimated
population is just 20 in Kugti and 15 in
Tundah wild life sanctuaries of Himachal
Pradesh. The IUCN list Himalayan brown
bears as Critically Endangered, and they

are listed under Schedule 1 of the Indian
Wildlife (Protection) Act of 1972. Hence
for the protection of this species from
extinction there is dire need for planning
suitable strategies for man-bear conflict
and its habitat conservation. Beside this
general public awareness camps on
“Natural history and behavior of brown
bear” need to be conducted in the areas of
its distribution.
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