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Diversity of macro-fungi in central India-IX: Laetiporus
sulphurous

R.K. Verma, A.J.K. Asaiya, Chitra Choubey and Vimal Pandro

Forest Pathology Divisigimropical Forest Research Institute
(Indian Council of Forestry Research and Education, MinidtBneironment Forest and Climate Change, Government of India)

Jabalpur482 021 Madhya Pradesh
E-mail: vermaramk@icfre.org

Introduction

Laetiporus sulphureuss
aspecief bracket fungugfungi that
grow on trees). Itsommon

namesarecrabof-thewoods,sulphur
polypore,sulphur shelf, andhickenof-
the-woods. Its fruit bodies grow as striking
goldenyellow shelflike structures on tree
trunks am branches. Old fruibodies fade

to pale beige or pale grey. The under
surface of the fruit body is made up of
tubelike pores rather than gills. It is
asaprophyteand occasionally a
weakparasite, causing brown cubical rot
in theheartwoodf trees on \wich it
grows. Unlike many bracket fungi, it
is ediblewhen young, although adverse
reactions have been reported. This macro
fungus was first described Bsletus
sulphureusdy French mycologidierre
Bulliardin  1789. It has had many
synonyms and was theurrent name was
given byWilliam Murrill in 1920. Fruiting
body sometimes grows up to 60 cm across;
usually consisting of several to many
individual caps arranged in a shelving
formation or a rosette. Caps-3B cm
across and up to 20 cm deep; up to 3 cm
thick; fanshaped to semicircular or
irregular; more or less planoconvex;
smooth to finely wrinkle; sueddike;
bright yellow to bright orange when
young, frequently fading in maturity and
with direct sunlight. Pore Surface: Yellow;
with 2-4 circular to agular pores per mm;
tubes to 5 mm deep. Flesh: Thick; soft and

watery when young, becoming tough,
eventually crumbling away; white to pale
yellow. Thecapis attached directly to the
trunk of a tree and is initially kneshaped,
but soon expands to fataped, typically
growing in overlapping tiers. It is sulphur
yellow to bright orange in colour and has a
sueddike texture. Old fruibodies fade to
tan or whitish. Each shelve may be
anywhere from 5 to 606m (2 to 23.5n) in
diameter and 4m (1.5in) thick. The
fertile surface is sulpheyellow with small
pores or tubes and has a wispmre print
When fresh, the flesh is succulent and
exudes a yellowish juice, but soon
becomes dryand brittle. It has a strong,
fungusy smell. The mushroom causes
brown cubical rot on thkeartwoodn the
roots, base and stem. At first the wood is
discoloured yellowish to red. Later on it
becomes reddishrown and brittle. At the
last stage the woodan be rubbed like
powder between the fingers.

Some people have
hadgastrointestinalipset after eating this
mushroomand it should not be consumed
raw. Studies have shown severe adverse
reactions, including vomiting and fever, in
about 10% of the populan, but this is
now thought to be a result of confusion

with  morphologically identical species
such ad.aetiporus huroniensig/hich
grows on hemlock trees, ahd

gilbertsoniiwhich grows orEucalyptus.
The mushroom produces tHeaetiporus
sulphureudectin (LSL) which
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https://en.wikipedia.org/wiki/Spore_print

Van Sangyan(ISSN 2395- 468X)

Vol. 4, No.11,

Issue: November, 2017

hashaemolyticand haemagglutination
activities. Haemolytic lectins are sugar
binding proteins that lyse
andagglutinatecells. The
haemagglutination and haemolytic activity
are started by bindingarbohydrates
Materials and methods

Specimens were collected from TFRI
campus (N 23°05'431", E79°59'060"),
Jabalpur, Madhya Pradesh. Identification
of fungus was done with the help of
literature (Berkeley 1851Breitenbach and
Kranzlin 1986; Burdsall Jr.et al., 2001;
Kuo, 2005; Kyriakou eal., 2009; Lindner
and Banik 2008; Manchefio et al., 2005;
Rost, 2007;Sabaet al., 20155chwarze et
al 2000;et al 1980; Spahr, 2009t arafder

et al., 201Y). The slides were prepared in
lacto-phenol and cotton blue and observed
under advance Research Miscope,
make Leica, Germany and
photomicrographs were taken with a
digital camera attached to microscope. The
specimens were deposited in the Mycology

Herbarium, Tropical Forest Research
Institute, Jabalpur and got accession
numbers.
Results

Laetiporus suphureus (Bull.) Murrill ,
Annls mycol. 18(1/3): 51 (1920)
(Fomitopsidaceae, Polyporales, Incertae
sedis, Agaricomycetes, Agaricomycotina,
Basidiomycota)

[ Boletus sulphureuBull. 1789

=Boletus tenax.ightf., Fl. Scot.2: 1031
@77

=Polyporus sulphureugBull.) Fr., Syst.
mycol.(Lundae) 1: 357 (1821)
=Sistotrema sulphureunBull.) Rebent.,
Prodr. fl. neomarch. (Berolini): 376
(1804)

=Tyromyces sulphureus(Bull.) Donk,
Meded. Bot. Mus. Herb. Rijks Univ.
Utrecht9: 145 (1933)

Taxonomic description

Basidiacarps annual, laterally stipitate to
sessile, single to imbricate clusters with
narrow base, medium to large size. Pileus
10i 13cm long, 1419 cm broad, 11.5cm
thick near the base, soft, dimidiate to
semicircular, flabelliform; upper surface
light yellow, brownish near bases, azonate,
fading to almost with age on drying,
smooth, glabrous; margin white, thick,
rounded. Context 140 mm thick, soft
fleshy and watery when fresh, soft and
fragile when dry; white to light yellow.
Hymenial surface sulphuyellow, when
fresh, brownish yellow to dark brown on
drying. Pores angulaircular 1.62 pores
per mm; tubes up to 5 mm dedpbe layer
sulphur yellow when fresh, dark brown on
drying; striate to slightly oblique, 2.5
mm long. Hyphal system dimitic;
generative hyphae, hyaline, thimalled,
simple septate, with rare branching.
Binding hyphae 27 e m wi d e,
nonseptate, thickvalled, much branched.
Basidia clavate, with basal clamp,- 4
spored; sterigmataiz & m | iR0>g
25717 75 ¢ m. B a ges dovoml st o
ellipsoid, smooth, hyaliréght-
olivaceous, moderately thiekalled, 4.%

7x 456.0e m ( F +8g Similar bp.,
Meripilus giganteus

Distinctive features

The basidiocarp is bright yellow to orange
in imbricate clusters causing heart rot.
Among morphologically related taxat
differs with other taxay its citric yellow

to pale orange surface of basidiocarps and
sulphur yellow pores surface.
Laetiporusmeans “"with bright pores"
andsulphureusneans the colour of
sulphur

Specimen examined

Growing on bases of living culms or dead
stumps of bambod@mbusa vulgarivar.

OPublished by Tropical Forest Research Institute, Jabalpur, MP, India 2
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yellow), TFRI campus, Jabalpur, MP, Compared with species such Agaricus
5/10/2017, R.K. Verma, Mycology bisporus(button mushroom) analyster
Herbarium, Tropical Forest Research  mushroom, commercial cultivation

Institute, Jabalpur, TF 3973.

Host range

Bamboo, on living and dead cakwood
hardwoods, Quercus Prunus Pyrus

Populus  Salix Robinia  andFagus

CeratoniaandEucalyptus  occasionally
on conifers

Distribution

Laetiporus sulphureuis widely

distributed across Europe and North
America though may be restricted to east
of the Rockies. It grows on dead or
maturehardwoodsand has been reported
from a very wide range of host trees from
August to October or later, sometimes as

early as June. In the Mediterranean region,
this  species is usually found
on CeratoniaandEucalyptus It can

usually be found growing in clusters in
Europe and North AmericaB(eitenbach
and Kranzlin, 1986; Burdsall Jr. et al.,
2001); In India it is reported fronToglo
Hills, Sikkim; Sonamarg, Kashmir
(Berkeley MJ (1851¢) Nadia and 24
Parganas, West Bgal (Tarafder et al.,
2017).

Artificial cultivation

of Laetiporusis limited. However, it can
be cultivated; the most dependable and
rapid production of this mushroom
is cultivation of it in indoors. The
mushroom may or may not require the heat
and water that gilled mushrooms do,
depending on the strain. The mushroom is
sensitive tacarbon dioxiddevels and light
conditions.  Artificial cultvation on
synthetic substrate has been achieved
(Pleszczynska et al., 2013)

Economic importance

Edible, causing brown cubical rot in
bamboo roots, unlike many bracket fungi,
it is ediblewhen young. Because of the
taste, the mushroom has been
calledchicken  polyporeandchickenrof-
thewoods Many people think that the
mushroom tastes like crab or lobster. The
authors oMushrooms in Colosaid that
the mushroom tastes gosduteedn
butter or prepared in a cream sauce served
on toast or rice. It is highly regarded in
Germany and North America. Young
specimens are edible ldirge amounts of a
clear watery liquid comeout of it.The
mushroom should not be eaten r&yeer
like to eatthe mushroom.

’ =9 /]
Fig. 1. Laetiporus sulphureushabit, fruit body attached to living bambddambusa
vulgarisvar. yellow
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Fig. 2. Laetiporus sulphureusfruit body attached to dead bamb@&@ambusa vulgarisar.
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Figs. 7-8. Laetiporus sulphureusbasidiospores
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Aerial drones - Scope andapplication potential in forest
management

R. Deepak Kumar

College of Forestry, Kerala Agricultural Universifyhrissuri 680 656
E-mail: deepakkumarforestry@gmail.com

Abstract

India is not only one of the top ten species
rich nation, but also the second largest
populous country in the world\part from
the mounting anthropogenic pressures, the
vastness of our forested area,-skilled
and scarce labour force, poor infrastructure
and low financial supports are setting
limits to the efficientmanagement of
Indian forests Nowadays, advancements
made in sophisticated sensors, aerial
photogrammetry rd remote sensing
techniques provides us fool proof and
reliable tools for monitoring, inventorying
and mapping of forestsHowever, the
conventional satellités crewed aircraft
imageries also have limitations like higher
costs, less spatial and tempoedalutions
Such shortcomings can be addressed and
supplemented by employing the various
shapes,size and functioned drones
Unmanned Aerial Vehicle These are
flexible incontrol, cost effective, crews
less and capable of delivering high
resolution data at shortest time
Hence,drone remote sensing has lots of
scope inforest surveying and monitoring,
mapping canopy gaps, estimation of forest
composition, forest ecosystemsmodelling,
wildlife surveying and monitoring, forest
fire monitoring, precision forestryforest
stock and health inventories

Keywords: Drones, Unmanned Aerial
Vehicle, Sensors, applications, Forest
Management

Introduction

India has around 2%6% (79.42mha
under forest coveiFSl, 2015. This offers

a variety of ecosystem services whicle ar
experiencing rapid negative impacts due to
the economical, ecological, climatic and
biophysical forcesApart from these, vast
forest area, low labour force, less
infrastructure and low financial supports
were also limiting the efficient
administration ad management of Indian
forests There is an urgent
needforcollection of accurate information
forthe sustainable management of
forestsNowadays the sophisticated
sensors, aerial photogrammetry and remote
sensing techniques provides the most
advanced tooldr monitoring, inventorying
and mapping of forestsOther than
airborne and space borne platforms, the
drones or Unmanned Aerial Vehicles
(UAVs) are widely wused in the
management of Indianforests in recent
years due to their low operational costs,
light weight, high intensity data collection
in short time, variety of sensors, usability
in inaccessible and highsk areasBased
on the purpose at spatial and temporal
scales, the selection of drone remote
sensing technologycan be ma&®, there

is huge potetial for drones in Indian
forests and also it is already uséd this
paper, we highlight the drone technology
and its application in the forestry sector
Drone technology

Unmanned aircrafts or ships are controlled
from remote or onboard computers
refered as drones The drones were

OPublished by Tropical Forest Research Institute, Jabalpur, MP, India 7
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invented and developed during the early
part of 20" centuryfor various military
purposes The use of drones gradually
increased after World War {[L9391945),
when unmanned aircrafts likeRyan
Firebeavas employed foreconnaissance
purposes Various shapes, sizes and
capabilities of drone development during
the last few decades, rapidly increased
their  potentials for the civilian
applications With the advent of smaller,
cheaper, lighter variety of sensorshelped
the energence of moderday drone
remote sensing technology

Application of drone remote sensing
Drones are capable to be used in a wide
range of sensor varieties like visible light,
near infrared(NIR), shortwave infrared
(SWIR), thermal infraredTIR), radarand
lidar which also record data in
multispectral or hyperspectral bandshe
benefits of this technology include low
operations cost, lightweight, need less
time, can produce high spatial and
temporal resolution image3hey are also
capable of flying avarious heights and fly
at high risk and inaccessible areas which
offer a wide range of application and
practices in forestry

Forest Surveying and Monitoring

Manual surveying and mapping of the
forest area involved lot of time, money,
was tediousand is fien plagued with
logistical difficulties Koh and Wich
(2012 attempted to study the tropical
forests of Indonesia using low cogéess
than Rs 7000-) and light weight(Less
than 1 Kg conservation droneslt is
equipped witrduPilot Mega (open
source auto pilot softwarg still/video
camera(Pentax Optio WG GP3 GoPro
HD Hero),fixed wing and powered by a
2200 mAh battery, which allowed it to fly
for ~25 minutes per mission, with distance

of ~15 km By using these conservation
drones, researchers weable to produce
cloud free higkresolution images(5.1
cm). Hence these kind of drones,
significantly reduced the time involved,
cut additional manpower and was
accessible to local conservation workers
and researchers in the developing tropical
countries

Detection of illegal forest activities

Indian forests are still affected by a range
of anthropogenic pressures like illegal
felling, trespassing, land encroachment,
mining, illegal drug production, poaching
and illegal burning etSo, the drones
remotesensing can be an effective tool to
detect illegal activites in forests are&sr
example, low altitudeg80-100 m above
ground video footages obtained through
conservation drones in Indonesia, one
could easily identify human trespassing,
smokesetc

Mapping canopy gaps

Forest canopy gaps created either
naturallyor artificially play a significant
role in trees regeneration and understory
biodiversity via regulating the abiotic
factors like solar radiation, water and
nutrients to the understoreypevagri et
al., 2016. The spatially explicit
distribution of canopy gaps cannot be
guantified with traditional grounbased
methods, like vertical tree crown
projection or hemispherical photographs
Even tools like laser scanners, remote
sensing and Airborne IDAR are
ineffective due to their increased costand
low spatial and temporal resolutiddence
the drones can be used for accurately map
all forest canopy gaps at high resolution
For example, Getzinet.al2014) used the
drone remote sensing images toalyses
the canopy gaps of bee¢Ragus sylvatica

OPublished by Tropical Forest Research Institute, Jabalpur, MP, India 8
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L.) with different land use intensity in
Germany

Estimation of forest composition

Identifying and classification of the tree
species composition of a forest helps to
assess the economic value and presid
valuable information for the forest
ecosystems studies Traditionally, the
classification is done by multi or
hyperspectral imaging or laser scanning
from the aircrafts or satellitesThese
passive imaging has been based on
sunlight, changing impacts andifferent
illumination of tree crown However,
these images are not available at very high
spatial and temporal resolutionklence
threedimensional hyperspectral remote
sensing images from small UAVs can be
used for classification of tree species
Nevdainen et al (2017 used the
hyperspectral and RGB camera in the
UAV platform for classifying various tree
species in Finland

Forest stock inventories

Stem mapping, canopy height and tree
diameter at breast height are core
components of forestry whicls used to
estimate basal area, volume, crowding and
successional conditioriThe main interest
is to estimate forest carbon storage, timber
yield and study the ecosystems functions
Most of the current remote sensing
techniques rely on GPS signals, whaie
naturally poor under canopy dense forests
The drone platform mounted with LIDAR
sensor was utilised for preparation of DBH
and stem mapping in plantations of
Singaporelt detected 7% of trees greater
than 200 mm DBH within 3 m of the flight
path butsmaller and more distant trees
could not be detected reliablyisein et al
(2013 used the small fixesving drone
(Im wingspan and 2 kg weightwith
80kn7h speed and 10050 m height for

the 40 minutes durationThey obtained
NIR images with & m spatial resolution
to reliably estimate the forest canopy
Forest health inventories

Manual surveillance of forest health is
Impossible and also conventional remote
sensing techniques are more time
consuming, cost intensiveand with low
spatial and tempat resolution Lehmann

et al, (2015 tried to monitor the splendour
beetleinfestation in oak forests in Germany
using Colour infrared camera in UAVA
modified Normalized Difference
Vegetation Index (NDVImod) derived
classification was used for distingting
between five vegetation health classes, i
infested, healthy or dead branches, other
vegetation and canopy gapk offers a
low-cost alternative to forest managers
who aims a sustainable management
strategy Nasi et al, (2015 also used the
similar UAVs technology for monitoring
the European spruce bark beetle
(IpstypographusL.) in Norway spruce
(Piceaabied.. Karst) at FinlandSmigaj et
al., (2015 monitored the infection levels
of Red Band Needle Blight in Scots and
Lodgepole pine (Pinus sylvestris and
contortg) at central ScotlandThey used
the lowcost fixedwing UAV-borne
thermal system for monitoring the rise in
canopy temperature induced diseases
Modelling of forest ecosystem

High spatial resolution three dimensional
measurementsf ecosystems are important
for  scientific and environmental
management like carbon accounting,
ecosystem dynamics, risk modelling and
suitability modelling High structural and
spectral information yields the
unprecedented  capabilites of 3D
modelling Dandois and Ellis (2013
attempted to make multispectral 3D
modelling of canopy structure and spectral
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attributes using inexpensive LIDAR based
drone technologyrotary wing at 130 m
heighy in United States of America
Understory digital terrain mode(®TMs)
and canopy height mode(€HMs) were
generated from leadn and leabff point
clouds

Surveying and monitoring ofwildlife
Wildlife is inseparable part of natural
forests, so there is a need for
theirsurveying and monitorindt involves
collection ofdata on their behavior, habitat
and food resources which is an important
area of forest conservation and
administrationNumerous difficulties exist
in conventional monitoring methods like
less data collection efficiency, less
accuracy, more costs, timeonsuming,
difficult logistics, more manpower and
training Drones could be used for diverse
applications ranging from the monitoring
of bird nest countgWeissensteiner et .al
2015 to surveying large elephantdones
et al (2006 used the fixedving UAVs for
bird and reptile surveysThe continuous
accurate counts will help to the find
outevenminor  population  fluctuations
owing to the lower type Il error rate in
statistical analysisSudhi (2017 reported
that drones are used for monitoring of tiger
in India In the context of growing human
wildlife  conflicts, drones can be
effectively employed to identify conflict
animals, conflicts hotspots and also used to
warn peoplé¢Anon,, 2015.

Forest fire monitoring

Traditionalforest fire detection involves
looking from the high points or watch
towers, patrolling by either using naked
eye or binocular Due to the risk and
unreliability of the human based
surveillance lead to the development of
automated surveillance systems such as
ChargeCoupled Device(CCD) caneras,

Infrared (IR) detectors and automatic
video surveillance systemsin recent years
(Gharai et al 2010. The aeroplanes or
drones (UAVs) which will alert the
occurrence of forest fire details to base
stations in real timeCrewed aeroplanes
for real tme surveillance of wildfire are
potentially damaging to the crews$o,
drones are capable of using varieties of
sensors without man at sites and efficiently
transmits the data to ground station even
upto 50 km It isalso capable of hovering
atop for seveda hours and can be
commanded by joystick control or
programming Multispectral  scanners
mounted on drones can automatically
collect image data ranges fromvisible to
thermal infrared TIR). The TIRband will
provideenhanced wildfire images
Uttarakhand forest department launched
pioneerMavic Prd’ drones for the fire
monitoring in Bhabar and Terai regions
These drones can be able to fly more than
5000m MSL and 65 kmph with 2hinute
flight time.

Precisionforestry

Precision  forestry employs highly
advanced sensing technology and
analytical tools to supports the site
specific, economic, environmental and
sustainable decisiemaking for the forest
sector It greatly relied on precise, detailed,
repeatable, fast, spatially explicit forest
inventory chaacterizations and structural
information Application of fertilizer and
irrigation should be at the right time and in
the right placeThe near infrared imagery
obtained from an unmanned aerial system
(UAS) were used onmacadamia tree
canopy health classifation in Australia

The spectral radiometry from the
macadamia canopy was used for
calculating the Canopy Chlorophyll

Content Index(CCCI) which positively
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correlated with the leaf nitrogen levels
This information is integrated with farm
management saoftare (PAM Ultracrop

and used in GRScontrolled fertilizer for
effectively controlling the nitrogen
spreading levels This intervention

savedfertilizer cost, increased production,
increased economic returns and also
reduced environmental hazard$&orest
population control is a vital factor for
improving forest productivity Utilizing
the high density airborne Laser Scanner
(ALS) data from drones the rate of pruning
in aEucalyptus globulustand
inAustraliacould be tracked. Recently
Sharma (2017, reported that drones
wereused for seed bombing in forest areas
near Bangalore

Conclusions

Applications of drone remote sensing
technology in forestry are
rapidlyexpanding thanks to  huge

investments, new business ventures and
availability of operating models The
present form of UAVs technologies is still
at an initial phase, but is soon expected to
outrun crewed aircraft remote sensing in
the near future Drone remote sensing
provides more stability,safety, control,
reliability, sensors choices and UAVs
autonony which are positive signs for
those interested in applying this
technology in the field of forestryThe
need of the hour is to indulge in systematic
and continuousR & D works to develop
the appropriatistandardize drone remote
sensing technologies for wdirse forestry
conditions prevailing in India
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Since as far back as we know, all religions
of the world propagated that a clean

environment was fundamental for the
growth of community, both for its
individuals or collectively in their

endeavours This explains why primacy

was given to invoking magnanimity of
elements before any enterprise was
undertaka. The objectives was not purely
religious, but to underline and ensure
proper regards for environmental bounties
like earth, air, water, etc. whose utilization
was ordained to be done judiciously and
with universal approval. Over the
centuries, unfortuntely, man in his

capriciousness has reached a stage where

the allround development, that was said to
be the reason behind the exploitation of
natural resources, now looks ephemeral
and not worth it. We seem to be almost
veering round to the view that pegs our
approach had been shortsighted, if not
completely irresponsible. Planet earth is
heading towards becoming unlivable and
its resources are nearing extinction due to
over exploitation.

Development and environment have been
the issues at debate everince
industrialization ~ brought in  quick
prosperity to the Western World. In its
haste to amass wealth, the natural
resources were exploited blindly. The
result was what we see today. The cities
and towns are too crowded, too noisy and
too unhygienic for haithy human living.
The forests are denuded leading to
increased disturbances in the weather and
water table. Oceans are not only polluted
but are getting shore of their natural wealth
through human voraciousness. The
atmosphere is beset with the looming
danger of depleting ozone layer. The earth
through over exploitation is losing its
fertility. What a scenario which we are
going to bequeath to posterity.

The question of environment protection is
not only linked to the quality of life but to
the very surival of millions of people.
Large scale destruction of forest and
vegetable cover, contamination of rivers
and other water bodies, rise of air pollution
in urban areas, is the beginning of the end.
According toFAO estimates, 7.3 millions
hectares of the ar | d 0 s
disappear each year. Fertile lands are lost
at a rate of 25,000 square miles every year,
and it is the most productive tracts of lands
which are lost lying in the fertile earth
belts, in the deltas and flood lands of our
major rives.

When man begins to interfere with the
order and system that nature has so
interestedly arranged in an act of seeming
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revenge, he further upsets the delicate
bal ance i n
causing death and destruction through
floods, droughts ahepidemics.

The environmental scenario in India is
alarming in all its aspects. Almost all
surface water is unfit for human
consumption. It is estimated that 73
million lives are lost every year due to
poor water quality, sanitation and hygiene.
W