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From the %ÄÉÔÏÒȭÓ ÄÅÓË 
Macrofungi have long been investigated for various scientific purposes including 
their food and medicinal characteristics. Fungi, one of the most important 
components of the ecosystem, comprise the largest biotic community after 
insects and include thousands of lineages, from the mushroom-forming fungi to 
yeasts, rusts, smuts, mold, and other symbionts with differing phenotypic and 
genotypic features. Only 50% of the 1.5 million fungi present in the world have 
been identified and characterized thus far. Macrofungi, which are visible to the 
naked eye (1 cm in size), possess mature spore-bearing and morphologically 
distinct fruiting bodies  Of the four  fungal phyla recognized, macrofungi belong to 
the Ascomycota (AMC) and Basidiomycota (BMC). Macrofungi (also called mushrooms) are represented by 41,000 species across 
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, leaf litter, 
decaying organic matter, etc., have the ability to grow in different seasons, yet all exhibit enhanced growth during the rainy 
season. Macrofungi are important economically due to their importance in food, medicine, 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 a particular knowledge gap in the tropical regions including India. Furthermore, 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 
bioaerosols, mainly as fungal spores. Fungal aerosols are portions of the fungal bodies that are small enough to become airborne 
and mostly involve the spores, hyphae and mycelia. Fungal spores comprise a large proportion of outdoor coarse particles (1ð10 
Õm) 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. Previous studies have reported that fungi can contribute 4ð
11% of the mass of fine particulate matter (PM2.5,particulate matter 2.5 Õm) and 21% of the coarse particulate matter (PM10, 
particulate matter 10 Õm). With a global emission rate of ~50 Tg yrĭ1, the number and mass concentrations of fungal spores in 
the continental boundary layer are of the order of 103 ð107 m-3 and ~1 Õg m-3, respectively. Interestingly, among all of the 
sources, nearly 34% (~17 Tg yrĭ1) is contributed by wet discharged macrofungal basidiospores. Thus, macrofungi also play an 
important role in the atmospheric 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. On 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. Once these spores are in contact with 
the proper substrate under optimal conditions (e.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 atmosphere, 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 role in aerobiology, it is important to investigate their types, abundance, and diversity over various ecosystems including 
characterizing their sources. A large number of studies investigating the characteristics of macrofungi rely on traditional field-
guide-based identifications,optical microscopy, and nutrient-specific culturing.  
 This issue of Van Sangyan contains an article on Diversity of macro-fungi in central India-IX: Laetiporus sulphurous. There is also 
useful articles viz. Aerial drones - scope and application potential in forest management, Effects of industrialization on 
environment, Fritillaria roylei Hook. f. in Himachal Pradesh, Importance of butterflies in ecosystem, Potential biopesticides: 
Ivermectin and Spinosad, Significance of wood seasoning, Adverse effect of solar radiation on environment and Biodiversity of 
Nardostachys jatamansi and Hemitragus jemlahicus. 
I hope that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and 
queries on various issues in the field of forest science.  

Looking forward to meet you all through forthcoming issues. 

 
                   Dr. N. Roychoudhury  

   Scientist G & Chief Editor  
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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 Division, Tropical Forest Research Institute 
(Indian Council of Forestry Research and Education, Ministry of Environment Forest and Climate Change, Government of India) 

Jabalpur -482 021, Madhya Pradesh 

E-mail: vermaramk@icfre.org 

 

Introduction  

Laetiporus sulphureus is 

a species of bracket fungus (fungi that 

grow on trees). Its common 

names are crab-of-the-woods, sulphur 

polypore, sulphur shelf, and chicken-of-

the-woods. Its fruit bodies grow as striking 

golden-yellow shelf-like structures on tree 

trunks and branches. Old fruit-bodies fade 

to pale beige or pale grey. The under 

surface of the fruit body is made up of 

tube-like pores rather than gills. It is 

a saprophyte and occasionally a 

weak parasite, causing brown cubical rot 

in the heartwood of trees on which it 

grows. Unlike many bracket fungi, it 

is edible when young, although adverse 

reactions have been reported. This macro 

fungus was first described as Boletus 

sulphureus by French mycologist Pierre 

Bulliard in 1789. It has had many 

synonyms and was the current name was 

given by William 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: 5-30 cm 

across and up to 20 cm deep; up to 3 cm 

thick; fan-shaped to semicircular or 

irregular; more or less planoconvex; 

smooth to finely wrinkle; suede-like; 

bright yellow to bright orange when 

young, frequently fading in maturity and 

with direct sunlight. Pore Surface: Yellow; 

with 2-4 circular to angular pores per mm; 

tubes to 5 mm deep. Flesh: Thick; soft and 

watery when young, becoming tough, 

eventually crumbling away; white to pale 

yellow. The cap is attached directly to the 

trunk of a tree and is initially knob-shaped, 

but soon expands to fan-shaped, typically 

growing in overlapping tiers. It is sulphur-

yellow to bright orange in colour and has a 

suede-like texture. Old fruit-bodies fade to 

tan or whitish. Each shelve may be 

anywhere from 5 to 60 cm (2 to 23.5 in) in 

diameter and 4 cm (1.5 in) thick. The 

fertile surface is sulphur-yellow with small 

pores or tubes and has a white spore print. 

When fresh, the flesh is succulent and 

exudes a yellowish juice, but soon 

becomes dry and brittle. It has a strong, 

fungusy smell. The mushroom causes 

brown cubical rot on the heartwood in the 

roots, base and stem. At first the wood is 

discoloured yellowish to red. Later on it 

becomes reddish-brown and brittle. At the 

last stage the wood can be rubbed like 

powder between the fingers.  

Some people have 

had gastrointestinal upset after eating this 

mushroom, and it should not be consumed 

raw. Studies have shown severe adverse 

reactions, including vomiting and fever, in 

about 10% of the population, but this is 

now thought to be a result of confusion 

with morphologically identical species 

such as Laetiporus huroniensis which 

grows on hemlock trees, and L. 

gilbertsonii which grows on Eucalyptus. 

The mushroom produces the Laetiporus 

sulphureus lectin (LSL) which 

https://en.wikipedia.org/wiki/Spore_print
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has haemolytic and haemagglutination 

activities. Haemolytic lectins are sugar-

binding proteins that lyse 

and agglutinate cells. The 

haemagglutination and haemolytic activity 

are started by binding carbohydrates 

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 1851; Breitenbach and 

Kränzlin 1986; Burdsall Jr.et al., 2001; 

Kuo, 2005; Kyriakou et al., 2009; Lindner 

and Banik 2008; Mancheño et al., 2005; 

Rost, 2007; Sabaet al., 2015; Schwarze et 

al 2000; et al 1980; Spahr, 2009; Tarafder 

et al., 2017). The slides were prepared in 

lacto-phenol and cotton blue and observed 

under advance Research Microscope, 

make Leica, Germany and 

photomicrographs were taken with a 

digital camera attached to microscope. The 

specimens were deposited in the Mycology 

Herbarium, Tropical Forest Research 

Institute, Jabalpur and got accession 

numbers. 

Results 

Laetiporus sulphureus (Bull.) Murrill , 

Annls mycol. 18(1/3): 51 (1920)  

(Fomitopsidaceae, Polyporales, Incertae 

sedis, Agaricomycetes, Agaricomycotina, 

Basidiomycota) 

ſBoletus sulphureus Bull. 1789 

=Boletus tenax Lightf., Fl. Scot. 2: 1031 

(1777) 

=Polyporus sulphureus (Bull.) Fr., Syst. 

mycol. (Lundae) 1: 357 (1821) 

=Sistotrema sulphureum (Bull.) Rebent., 

Prodr. fl. neomarch. (Berolini): 376 

(1804) 

=Tyromyces sulphureus (Bull.) Donk, 

Meded. Bot. Mus. Herb. Rijks Univ. 

Utrecht 9: 145 (1933) 

Taxonomic description 

Basidiocarps annual, laterally stipitate to 

sessile, single to imbricate clusters with 

narrow base, medium to large size. Pileus 

10ï13 cm long, 14ï19 cm broad, 1ï1.5 cm 

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 4ï10 mm thick, soft 

fleshy and watery when fresh, soft and 

fragile when dry; white to light yellow. 

Hymenial surface sulphur yellow, when 

fresh, brownish yellow to dark brown on 

drying. Pores angular circular 1.6-2 pores 

per mm; tubes up to 5 mm deep, tube layer 

sulphur yellow when fresh, dark brown on 

drying; striate to slightly oblique, 1ï2.5 

mm long. Hyphal system dimitic; 

generative hyphae, hyaline, thin-walled, 

simple septate, with rare branching. 

Binding hyphae 2ï7 ɛm wide, hyaline, 

non-septate, thick-walled, much branched. 

Basidia clavate, with basal clamp, 4-

spored; sterigmata 2ï4 ɛm long (12ï20 × 

2.5 ï 7.5 ɛm. Basidiospores ovoid to 

ellipsoid, smooth, hyaline-light-

olivaceous, moderately thick-walled, 4.5ï

7× 4.5ï6.0 ɛm (Figs. 1-8). Similar sp., 

Meripilus giganteus 

Distinctive features 

The basidiocarp is bright yellow to orange 

in imbricate clusters causing heart rot. 

Among morphologically related taxa it 

differs with other taxa by its citric yellow 

to pale orange surface of basidiocarps and 

sulphur yellow pores surface. 

Laetiporus means "with bright pores" 

and sulphureus means the colour of 

sulphur 

Specimen examined 

Growing on bases of living culms or dead 

stumps of bamboo (Bambusa vulgaris var. 
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yellow), TFRI campus, Jabalpur, MP, 

5/10/2017, R.K. Verma, Mycology 

Herbarium, Tropical Forest Research 

Institute, Jabalpur, TF 3973. 

Host range 

Bamboo, on living and dead oaks, wood 

hardwoods, Quercus, Prunus, Pyrus, 

Populus, Salix, Robinia and Fagus, 

Ceratonia and Eucalyptus, occasionally 

on conifers 

Distribution  

Laetiporus sulphureus is widely 

distributed across Europe and North 

America though may be restricted to east 

of the Rockies. It grows on dead or 

mature hardwoods and 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 Ceratonia and Eucalyptus. It can 

usually be found growing in clusters in 

Europe and North America (Breitenbach 

and Kränzlin, 1986; Burdsall Jr. et al., 

2001); In India it is reported from Toglo 

Hills, Sikkim; Sonamarg, Kashmir 

(Berkeley MJ (1851c); Nadia and 24-

Parganas, West Bengal (Tarafder et al., 

2017). 

Artificial cultivation  

Compared with species such as Agaricus 

bisporus (button mushroom) and oyster 

mushroom, commercial cultivation 

of Laetiporus is 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 to carbon dioxide levels and light 

conditions. Artificial cultivation 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 edible when young. Because of the 

taste, the mushroom has been 

called chicken polypore and chicken-of-

the-woods. Many people think that the 

mushroom tastes like crab or lobster. The 

authors of Mushrooms in Color said that 

the mushroom tastes good sauteed in 

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 if large amounts of a 

clear watery liquid come out of it. The 

mushroom should not be eaten raw. Deer 

like to eat the mushroom. 

  
Fig. 1. Laetiporus sulphureus, habit, fruit body attached to living bamboo (Bambusa 

vulgaris var. yellow 

https://en.wikipedia.org/wiki/Sauteed
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Fig. 2. Laetiporus sulphureus, fruit body attached to dead bamboo (Bambusa vulgaris var. 

yellow) 

 

  
Fig. 3. Laetiporus sulphureus, characteristic lower pore surface (sulphur yellow)  
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Fig. 4. Laetiporus sulphurous pore surface enlarged 

 

  
Figs. 5-6. Laetiporus sulphureus, 5 cross section of pore layer, 6 hyphal system,  

 

  
Figs. 7-8. Laetiporus sulphureus, basidiospores 
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Abstract  

India is not only one of the top ten species 

rich nation, but also the second largest 

populous country in the worldApart from 

the mounting anthropogenic pressures, the 

vastness of our forested area, un-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 and remote sensing 

techniques provides us fool proof and 

reliable tools for monitoring, inventorying 

and mapping of forestsHowever, the 

conventional satellites crewed aircraft 

imageries also have limitations like higher 

costs, less spatial and temporal resolutions

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 forestry, forest 

stock and health inventories 

Keywords Drones, Unmanned Aerial 

Vehicle, Sensors, applications, Forest 

Management 

Introduction  

India has around 2416 79 42mha

under forest cover FSI, 2015 This offers 

a variety of ecosystem services which are 

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 and 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 tool for monitoring, inventorying 

and mapping of forests Other than 

airborne and space borne platforms, the 

drones or Unmanned Aerial Vehicles 

UAVs  are widely used 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 high-risk areasBased 

on the purpose at spatial and temporal 

scales, the selection of drone remote 

sensing technologycan be madeSo, there 

is huge potential for drones in Indian 

forests and also it is already usedIn 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 

referred as drones The drones were 
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invented and developed during the early 

part of 20
th
 centuryfor various military 

purposes The use of drones gradually 

increased after World War II 1939-1945, 

when unmanned aircrafts like Ryan 

Firebeewas employed for reconnaissance 

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 emergence of modern-day 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 infrared TIR , radar and 

lidar which also record data in 

multispectral or hyperspectral bandsThe 

benefits of this technology include low 

operations cost, lightweight, need less 

time, can produce high spatial and 

temporal resolution imagesThey are also 

capable of flying at various 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 often plagued with 

logistical difficulties Koh and Wich

2012 attempted to study the tropical 

forests of Indonesia using low cost less 

than Rs 7000 and light weight Less 

than 1 Kg conservation dronesIt is 

equipped withArduPilot Mega open 

source auto pilot software, still video 

camera Pentax Optio WG

--

1 GPS 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 were able to produce 

cloud free high-resolution 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 etcSo, the drones 

remotesensing can be an effective tool to 

detect illegal activites in forests areasFor 

example, low altitudes 80-100 m above 

ground video footages obtained through 

conservation drones in Indonesia, one 

could easily identify human trespassing, 

smokes etc 

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 understorey Devagiri et 

al , 2016 The spatially explicit 

distribution of canopy gaps cannot be 

quantified with traditional ground-based 

methods, like vertical tree crown 

projection or hemispherical photographs

Even tools like laser scanners, remote 

sensing and Airborne LiDAR are 

ineffective due to their increased costand 

low spatial and temporal resolutionHence 

the drones can be used for accurately map 

all forest canopy gaps at high resolution

For example, Getzinet al, 2014 used the 

drone remote sensing images to analyses 

the canopy gaps of beech Fagus sylvatica 
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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 provides 

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 and different 

illumination of tree crown However, 

these images are not available at very high 

spatial and temporal resolutionsHence 

three-dimensional hyperspectral remote 

sensing images from small UAVs can be 

used for classification of tree species

Nevalainen 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 which is used to 

estimate basal area, volume, crowding and 

successional conditionThe 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, which are 

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 

SingaporeIt detected 73 of trees greater 

than 200 mm DBH within 3 m of the flight 

path but smaller and more distant trees 

could not be detected reliablyLisein et al

2013 used the small fixed-wing drone

1m wingspan and 2 kg weightwith 

80kmh speed and 100-750 m height for 

the 40 minutes durationThey obtained 

NIR images with 76 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 temporal resolution Lehmann 

et al, 2015 tried to monitor the splendour 

beetleinfestation in oak forests in Germany 

using Colour infrared camera in UAVsA 

modified Normalized Difference 

Vegetation Index NDVImod derived 

classification was used for distinguishing 

between five vegetation health classes, ie , 

infested, healthy or dead branches, other 

vegetation and canopy gapsIt offers a 

low-cost alternative to forest managers 

who aims a sustainable management 

strategy Näsi et al, 2015 also used the 

similar UAVs technology for monitoring 

the European spruce bark beetle 

Ipstypographus L in Norway spruce 

Piceaabies L Karst  at FinlandSmigaj et 

al , 2015 monitored the infection levels 

of Red Band Needle Blight in Scots and 

Lodgepole pine Pinus sylvestris and 

contorta at central ScotlandThey used 

the low-cost fixed-wing UAV-borne 

thermal system for monitoring the rise in 

canopy temperature induced diseases 

Modelling of forest ecosystem  

High spatial resolution three dimensional 

measurements of 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 capabilities 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 technology rotary wing at 130 m 

height in United States of America

Understory digital terrain models DTMs

and canopy height models CHMs were 

generated from leaf-on and leaf-off point 

clouds 

Surveying and monitoring of wildlife  

Wildlife is inseparable part of natural 

forests, so there is a need for 

theirsurveying and monitoring It involves 

collection of data on their behavior, habitat 

and food resources which is an important 

area of forest conservation and 

administration umerous difficulties exist 

in conventional monitoring methods like 

less data collection efficiency, less 

accuracy, more costs, time consuming, 

difficult  logistics, more manpower and 

training Drones could be used for diverse 

applications ranging from the monitoring 

of bird nest counts Weissensteiner et al, 

2015 to surveying large elephantsJones 

et al 2006 used the fixed-wing UAVs for 

bird and reptile surveysThe continuous 

accurate counts will help to the find 

outevenminor population fluctuations 

owing to the lower type II 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 people 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 

Charge-Coupled Device CCD cameras, 

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 time surveillance of wildfire are 

potentially damaging to the crewsSo, 

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 several hours and can be 

commanded by joystick control or 

programming Multispectral scanners 

mounted on drones can automatically 

collect image data ranges fromvisible to 

thermal infraredTIR The TIR-band will 

provideenhanced wildfire images

Uttarakhand forest department launched 

pioneerMavic Pro 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 21-minute 

flight time  

Precision forestry 

Precision forestry employs highly 

advanced sensing technology and 

analytical tools to supports the site-

specific, economic, environmental and 

sustainable decision-making for the forest 

sector It greatly relied on precise, detailed, 

repeatable, fast, spatially explicit forest 

inventory characterizations 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 classification 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 software PAM Ultracrop

and used in GPScontrolled fertilizer for 

effectively controlling the nitrogen 

spreading levels This intervention 

savedfertilizer cost, increased production, 

increased economic returns and also 

reduced environmental hazardsForest 

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 a Eucalyptus globulus stand 

inAustralia  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 

autonomy which are positive signs for 

those interested in applying this 

technology in the field of forestry

systematic 

and continuousR & D works to develop 

the appropriatestandardize drone remote 

sensing technologies for diverse 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 

undertaken. 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, unfortunately, man in his 

capriciousness has reached a stage where 

the all-round 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 perhaps 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 ever since 

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 healthy 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 survival 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 to FAO estimates, 7.3 millions 

hectares of the worldôs tropical forests 

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 rivers.  

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 

balance in the planetôs eco-system by 

causing death and destruction through 

floods, droughts and epidemics. 

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. 

WHO data shows that 21 per cent of all 

communicable diseases in India are water 

related. All the 16 major rivers, lakes and 

other water bodies have become 

contamination of ground water resources 

has reached a critical stage. Over 

exploitation, enhanced pumping intrusion 

of saline water in coastal areas, discharge 

of toxic effluents on land and in water 

bodies have all led to a decline in water 

table and serious contamination of ground 

water resources. The Ground Water Board 

has identified 231 blocks in the Country 

where ground water depletion has reached 

critical levels. Since a majority of 

population in the Country relies on ground 

water even for drinking water, the 

situations called for immediate steps in 

regulating the use of ground water and 

prevent contamination. Though various 

government bodies exist under the 

Ministry of Water Resources, none was 

empowered to take action against polluting 

industries or against misuse of ground 

water. 

In all the big cities, the number of vehicles 

playing on the roads has increased 

phenomenally. As a result of the noxious 

emissions into the atmosphere, heart 

problems, respiratory diseases, asthma etc. 

are on the rise. Lead is a poison which 

attacks the blood system, kidneys, and 

central nervous system, reproductive and 

other systems. 

Vehicles are not the only source of 

pollution, other sources of urban air 

pollution are, power plants, industries and 

refuse burning. According to a report by 

The Lancet Commission on pollution and 

health (2015) on Environmental Cost, 

more than 1.59 million premature deaths 

take place in India. The Tata Energy 

Research Instituteôs study entitled ñGreen 

India 2047ò on air pollution, places the 

mortality and morbidity due to air 

pollution to be 2.5 times higher in the 

capital than predicted earlier. Taking into 

account the indoor air pollution as well, it 

has estimated that an astounding 2.2 

million Indian die annually due to air 

pollution. Without food an adult can 

survive for three weeks, without water for 

three days but without air not more than 

three minutes. So much is the importance 

of fresh air to life in over sacred texts that 

water is compared to father and earth to 

mother, air has been equated with God. 

Indiaôs population has expanded from 361 

million in 1951 to around 1027 million in 

2001. The population of India increased by 

more than 2.8 times during the period of 

1951-2001. Census 2001 has shown that 

285 million out of 1027 million Indian 

reside in about 4000 urban agglomeration. 

Forty per cent of urban population are poor 

and live in slums or foot paths without any 

access to safe drinking water and 

sanitation facilities. 

Today Indiaôs population crosses 1.36 

billion marks. The urban population is 

expected to grow to 600 million by 2031 

AD. Over the year there has been a 

progressive decline in the availability of 

essential services as well as in the quality 

of life in urban as well as rural areas, 

urban poor have been the worst affected 

segments in this changes. The health and 

environmental consequences of increasing 
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population density, lack of safe drinking 

water and inadequate urban sanitation are 

likely to be further aggravated unless steps 

are initiated to improve the situation 

through sectoral coordination and 

appropriated and innovative technologies 

for safe management of both urban solid 

and liquid wastes. 

Forests are among the most basic life 

support system of our planet. They support 

an extremely rich biodiversity which 

provides a wide variety of products and 

services. They are extremely important for 

regulating water flow in rivers. Forests, 

apart from producing food, fodder, fiber, 

timber and non-timber products, 

regenerate and improve air quality through 

the process of photosynthesis through 

which they harvest solar energy by 

utilizing carbon dioxide and water. In this 

process, trees and the green plants give out 

oxygen which is an essential requirement 

for all living organisms on this planet. The 

importance of forests in soil formation and 

conservation is extremely crucial. 

The recorded forest area in India is 79.42 

m ha. But all the recorded forest does not 

have adequate tree cover. According to 

landsat imagery of 2015, the area covered 

by forests is only 70.17 m ha. Today, India 

has less than two per cent of the total 

forest area in the world, but supports over 

18 per cent of the world population. The 

per capita forest area has decreased from 

0.20 hectare in 1981 to 0.07 hectare in 

1994-95. By Comparison, the average per 

capita forest area for the world is 0.08 

hectare. 

With the pressure of growing population, 

agriculture, urbanization and rapid 

industrial development, forests have 

suffered progressively. There has been a 

continuous demand of forests lands for 

non-forest uses which has affected the 

forest cover in this country in a serious 

manner. In addition, deforestation caused 

by excessive and illegal free felling has 

vastly increased to gain short-term profits 

by mortgaging future well-being. 

Deforestation has created complex and 

wide-ranging problems in the form of soil 

erosion, flooding, landslides, excessive 

siltation of rivers and reservoirs, affecting 

the local population and economy 

adversely. With the destruction of forests, 

thousands of plants and animal species are 

threatened with extinction. The rain forests 

in the North-East and in the Western Ghats 

support an incredible diversity of species. 

The forests loss is causing severe damage 

well beyond the forests themselves. Large-

scale clear cutting often leads to severe 

soil erosions which can choke rivers and 

streams. Forests loss can also reduce and 

areas water retention capacity, thereby 

causing extensive floods.  

The subject of environment and 

development has become a critical topic 

especially in the context of the modern 

race towards industrialization. As more 

and more industrialization is taking place 

leading to sizable increase in national 

income, the costs in terms of permanent 

loss of limited environmental resources is 

also being realized in most quarters. 

Experts across the world are searching for 

models which would yield óindustrialized 

developmentô which at the same time is 

óenvironment-friendlyô. The search is still 

on but the ótrade offsô in terms of 

destruction of environment has become 

continuous phenomena. 

Development and environment need not be 

looked upon as contradictions but as 

complementary. Both propose reasonable 

parameters to each other. Both are 

necessary for growth of human society, 

and of nations. A balanced and buoyant 
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environment is fundamental not only for 

continued development efforts, but also for 

ensuring quality of life. A cleaner 

environment means less pollution, less 

misery and would result in greater 

productivity that would lead to 

development. This interdependence has to 

be properly understood and practiced. And 

that is possible through a pragmatic blend 

of urgency for development and the need 

to preserve the environment. The answer 

lies in evolving an enlightened view 

through enhanced awareness.   
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Botanical name: Fritillaria roylei Hook. f. 

Vernacular names: Kshirkakoli, Sakakal 

misri. 

Family: Liliaceae 

Habit: Herb-perennial 

Habitat : Sub-Alpine/Alpine Slopes/ 

Meadows, Shrubberies. 

Introduction  

The importance of Ashtavarga group of 

herbs to medicines have lead to the over 

exploitation of most of the species. Many 

of these are close to extinction due to over 

harvesting or un-skilled harvesting. Ashta 

means eight and varga means group come 

under the poly-herbal formulations. The 

conservation, assessment and management 

plan (CAMP) workshop recommended 

that the state of Himachal Pradesh has a 

tremendous potential to conserve and 

develop the Ashtavarga group of MAPs.  It 

strongly proposed in drawing up a five 

year action plan for priority research and 

conservation action in respect of the 

óAshtavargaô group of herbs. 

The state of Himachal Pradesh is 

considered a veritable emporium of MAPs 

in the Western Himalayan region. The 

local people have traditional rights of 

collection and further selling medicinal 

herbs, roots, flowers, fruits and aromatic 

plants from forests. Due to increased 

demand and competition among the 

harvesters, the populations of the majority 

of the species have dwindled manifold and 

have become threatened in their habitats. 

These species of Ashtavarga too have now 

been assessed as endangered based on 

perceptions of changes of species 

parameters, although quantitative data are 

lacking, and surveying is recommended to 

collect such information (Ved et al., 1998; 

2003). 

Fritilla ria roylei Hook f. (Himalayan 

Fritillary) is a herbaceous plant, 0.5-2 ft 


