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From the Editor’s desk

Sal (Shorea robusts) is beset by a number of pests and diseases. Among the insect pests in
India, Hoplocerambyx spinicormis is the most destructive. [ts larvae tunnel through the bar,
sapwaod and finally to the heartwood, causing death of the tree. The population of the pest
keeps building up and if not checked may assume an epidemic level ther insect pests
include Digcavus furtivus and Ayleborus spp. The major fungal diseases include those
caused by Polyporus shorea and Polyporus givus, The semi-parasite Lorantfus scurrula
can also cause increment losses. Insects associated with dying saplings, poles and trees of
Shorea robusta in India are divided into three groups according to whether they bore in the : > i
bark or wood, cause defoliation or suck the sap. Unly one species of borer, the Lerambycid ¥ - ~
Hoplacerambyx spinicarnis, Newm, is capable of attacking and kiling healthy trees of any {_\ >
age and size, although it normally breeds in freshly felled timber, windfalls, etc.
Attacked trees die off from the crown downwards by sudden withering of the faliage in spring or autumn, and exude resin
profusely at points where the larvae bore in the bark, though the roots remain healthy. Remedial measures include the remaoval of
attacked trees before the next monsoon, collection of beetles in July-August and utilization of trap-trees. These bore in the bark
and wood of crown and branches, and some species of Xyleborus and some weevil and Prionid larvae bore into the roots, often to
considerable depths below ground-level. Dying-off. when due to secondary borers, is preceded by drying-up of the crown without
sudden withering of the faliage: no resin is exuded at aviposition points and the roots are dead in parts or diseased. the wood
being invaded by hyphae. The bark remains closely attached to the bole or separates loosely in patches with discolouration of the
sapwood. [Jf these borers, Sphaerotrypes siwalikensis, Stebb., requires fresh moist bark for its brood tunnels, as the brood fails
to develop under dry conditions, and in healthy trees a flow of resin drives out or kills the beetles. Acmaeadera stictjpennis, Lap. &
Lary, Lhrysobothris beesoni Obent., Sinoxylon anale, Lesne, and Xylotrechus smei lap. & bory, are associated with stag-headed
and dried out crowns, and Aeolesthes holosericea, F. Diorthrus cinereus, £, and Loptaps aedifi-cator, F, are found in the larger
branches and boles of trees thus affected The occurrence of these species in the absence of others suggests that the trees
either died of drought or were attacked after the crown and bole had begun to dry out: The presence of the Tineid borer. Lerontha
captiosella, Wik, is assaciated with a sapraphytic bark fungus, Hypaxylon annulatum, which produces a charcos/-like farmation
beneath the outer dead bark easily mistakeable for scorching by ground fires. Dying-off with drought as the sole predisposing
factor is rare, as there are ususlly complications in the shape of root diseases. Dying-off in localities of high rainfall or under
normal weather conditions is mainly associated with Diapus furtivus, Samps., Lrossotarsus saundersi Lhap., Xylebarus spp.,
Dialeges pauper. Pasc., and Xylotrechus buguei, Lap. & Lory. Attack by Hoplocerambyx spinicornis, as a secondary borer,
indicates an unresistant condition in the tree at the beginming of the rains. Secondary borer attack is distinguished from primary
attack in regions of high rainfall by the diversity of the incidence of the constituent species. The successiul application of remedial
MEASUres 3gainst secondary borers saves the timber but does not stap dying-off The primary causes of dying-off are probably
referable to physiological disturbances resulting from meteorological conditions.
This issue of Van Sangyan contains two articles on Insect pest problem in intensive plantation of sal and sal borer and it's
management (in Hindy). There are also useful articles, such as Horal diversity in Satkosia liger Reserve, (disha, Blue carbon and
its change in dimension due to LOP Z/ Soil health (in Hind)), Present and future scenario of farmer s income, Oroxylum indicum- a
sacred medicingl plant (in Hindj), Exotic tropical fruit trees and their utility, Lichens as air pollution bio indicators, Exploration of
medizinal plant resources and their utilization in Sarguja, Diversity of macro-fungi, Serpula spp. in central India, Iree stratum and
farest floor biomass in the proximity of collieries and Biodiversity of Ailurus fulgens and Aristolochia elegars.
[ hope that readers would find all information in this issue relevant and valuable. Van Sangyan welcomes articles, views and
GUEries o varigus [ssues in the field of farest science.

Looking farward to meet you all through forthcoming issues.

Dr. N. Roychoudhury
Scientist G & Chief Editor
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Insect pest problem in intensive plantation of sal (Shorea robusta)
in Chhattisgarh

P. B. Meshram and N. Kulkarni
Forest Entomology Division

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

P.O. RFRC, Mandla Road, Jabalpur-482021 M.P.

Introduction

Sal, Shorea robusta Gaertn. f. (family-
Depterocarpaceae) is a large deciduous,
resiniferous tree having majestic shining
foliage. This potential tree species is one
of the most important timbers of India both
ecologically and economically (Tewari,
1995). Chhattisgarh is the second largest
state with extensive sal forest 17,165 sq
km i.e. 46% of the total forests of the state
(Bajpaee, 1982). It is widely distributed in
central and north India and constitutes an
important ecosystem, which provides cool
and calm environment rich in biodiversity.
This is a slow growing species in its
natural habitat and sometimes in non-
irrigated plantations. But the potential of
sal as fast growing species has been
explored by raising intensive management
like drip irrigation and high inputs. In
Chhattisgarh state, the intensive plantation
of sal is a recent approach in plantation
strategy.

Forest Division, Bilaspur has raised the
intensive plantations at Bendarchua beat,
Ratanpur range in 10 ha area during 2013-
14. For plantations, seedlings of sal were
obtained from Bhaisajhar nursery, Forest
Division, Bilaspur. The total numbers of
plants are 25,000 with spacing 2x2 m. As
per the information given by the staff, at
the time of plantation, applied 500 g Farm
Yard Manure (FYM) + Neem cake 250 g +
Bonemill 250 g. The adjoining areas of
this plantation are miscellaneous sal forest.

The average height is 1.67 m and basal
girth is 11.6 cm.

In pursuance to the information regarding
the pest problem received from Divisional
Forest Officer, Bilaspur, CG State Forest
Department on dated 08™ November, 2016
during the training programme at Van
Vigyan Kendra, Bilaspur. A team of
Scientists of Tropical Forest Research
Institute, Jabalpur visited and surveyed the
entire plantation areas. This plantation is
now facing the problem of insect pest
attack at different phase of growth and
reported the presence of girdle beetle
Celosterna scabrator, termite, leaf binder
Nephopteryx rodabasalis, leaf defoliating
scarabaeid beetles, leaf gall forming insect,
Trioza spp (Fig.1-7). The major insect
pests are C. scabrator and termite,
Odontoermes spp and minor insect pests
are N. rhodabasalis, Trioza spp., and
scarabaeid beetles. The incidence of girdle
beetle ranges from 30-50 per cent (average
27.85 per cent) whereas the termites 30-50
per cent (average 37.14 per cent) were
recorded. The beetle C. scabrator
Fab.(Coleoptera: ~ Cerambycidae) are
nocturnal habitat and eat irregular patches
of bark of green twigs, sometimes girdling
and killing shoots / twigs. No epidemics of
this insect pest have been reported on sal
(Beeson, 1941). A subterranean termite
Odontotermes spp occur in plains. It
forages by runways to bark of stem of
which it makes mud plaster covering. It is

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
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frequently also injurious to roots. The
other important insect pests like defoliators
and leaf gall maker are observed in less
incidence and minor.

Possible control measures to encounter
the present problem

The staff of Forest Division, Bilaspur has
applied the insecticide = Mol-76%
(Dichlorvos) i.e. 50 ml in 12 lit of water
against these insect pests. But the
incidence of these insect pests is increased
day by day. The team of the Scientists of
TFRI, Jabalpur suggested the following
control measures.

1. Installation of light trap unit for
collection  of  adult  beetle
population from plantations for
reducing the oviposition rate.

2. Remove the mud plaster of termite
and applying Chlorpyrifos 20 EC
@ 0.05% i.e. 25 ml per lit of

water. One lit of solution should be
applied around the plant and same
solution mix with lime and should
be applied on the stem up to 30-60
cm.
3. Foliar spraying of Monocrotophos

36 EC@ 0.05% (1.4 ml per lit of
water) two times at 15 days
interval should be done.
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Figs. 1. Intensive sal plantation; 2. Beetle Celosterna scabrator; 3. Girdling plant by
beetle; 4. Dying shoot damaged by beetle; 5. Larva of Nephoteryx rhodabasalis

defoliate plant; 6. Termite plaster on stem; 7. Gall forming insect, Trioza spp
damaged leaves
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Introduction

Documenting flora of any area is vital to
unravel the floristic richness and in
planning conservation programmes to save
the fast eroding Biodiversity. As a part of
this scientific programme, the present
work on inventorying the flora of the
Satkosia Tiger Reserve in Odisha State has
been initiated. Satkosia Tiger Reserve
ranks second largest home in Odisha for
the population of Elephants and Tigers.
The reserve comprises two adjoining
sanctuaries  viz., Satkosia ~ Wildlife
Sanctuary and Mahanadi  Wildlife
Sanctuary. It was declared as a Tiger
Reserve in 2007 and is located between
20° 25' 12" to 20°45'36"N latitude and
84°39'00" to 85°05'24" E longitude with in
an area of 964 sg. kms spread in four
districts of Odisha- Angul, Cuttack, Boudh
and Nayagarh. It is a meeting point of two
bio-geographical regions of India: Deccan
peninsular and Eastern Ghats, contributing
to the rich biodiversity. The preliminary
floristic survey carried out during 2013-16
in the Tiger Reserve has resulted in
identifying 195 shrubs & tree species.
Vegetational types

The varied topographical features, high
rainfall and geological conditions have
favoured the formation of different
Vegetational types. As per the Champion
and Seth (1968), the sanctuary’s
vegetation falls in 4 major categories viz,.
1. Tropical semi-evergreen forests, 2.
Moist peninsular Sal forests, 3. Northern

dry mixed deciduous forests & 4. Riparian
forests. Important features and species
composition of these forest types are
metioned below.

Tropical semi evergreen forests

These are mostly confined to the valleys
around the hills with highest rainfall and
lowest temperature in respective seasons.
Top storey is dominated deciduous by
trees, they are leafless for a short time only
and the second storey is entirely evergreen.
The main floristic elements are Artocarpus
lacucha, Bauhinia semla, Dillenia indica,
Dillenia pentagyna, Ficus geniculata,
Ficus nervosa, Firmiana colorata,
Glochidion velutinum, Gmelina arborea,
Litsea glutinosa, Litsea monopetala,
Mangifera indica, Macaranga peltata,
Melia azedarach, Nelsonia canescens,
Radermachera xylocarpa and Vitex
peduncularis.

Moist peninsular sal forests

Moist peninsular high level sal forests
Sal dominant forests extend up over the
hills on laterite trap and crystalline rocks.
Regeneration is adequate. These are found
in continuation with Semi- Evergreen
forests with valleys and streams. These
forests dominate with Sal with adequate
regeneration and association of species
like Alstonia venenata,
Amorphophallus paeoniifolius,
Adenostemma lavenia, Bauhinia retusa,
Callicarpa arborea, Careya arborea,
Cipadessa baccifera, Dillenia indica,
Shorea  robusta, Spondias pinnata,
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Syzygium cumini, Suregada multiflora,
Toona ciliata and Ziziphus rugosa.

Moist peninsular low level sal forests
These forests are similar to high level Sal
forests with scanty population of Sal and
with association of moist deciduous
elements. There will be a scrub growth
under the Sal with moderately cover of
grass. Common elements in these forests
are:  Adina  cordifolia,  Anogeissus
acuminata, Anogeissus latifolia, Alstonia
venenata, Bambusa bambos, Bauhinia

vahlii, Bridelia retusa, Callicarpa
tomentosa, Chelicostus speciosus,
Clerodendrum viscosum, Clerodendrum
infortunatum, Cycas orixensis,

Dendrocalamus strictus, Dictyospermum
ovalifolium, Dillenia pentagyna, Dracaena
terniflora, Ecbolium ligustrinum, Ehretia
laevis, Epithema  dentatum  subsp.
hispidum, Floscopa scandens,
Lagerstroemia parviflora, Macaranga
peltata, Microchirita hamosa, Miliusa

velutina, Mitragyna parvifolia,
Pancratium  zaylanicum,  Petalidium
barlerioides, Phaulopsis imbricata,
Polyalthia  cerasoides, Pterocarpus
marsupium, Remusatia vivipara,

Schefflera roxburghii, Shorea robusta,
Terminalia arjuna and Uvaria hamiltonii.
Northern dry mixed deciduous forests

This forest type is characterized by
hardwood deciduous tree species. The
canopy is open. These constitute grass
lands, scrub forests that are chiefly
confined to the hills at low elevations. The
major plant species are Adina cordifolia,
Andrographis  paniculata, Anogeissus
latifolia, Buchanania cochinchinensis,
Butea superba, Caseria tomentosa, Cassia
fistula, Cleistanthus collinus, Celastrus

paniculatus,  Chloroxylon  swietenia,
Combretum album, Cryptolepis sinensis,
Dalbergia latifolia, Dicliptera
bupleuroides, Diospyros melanoxylon,
Drimia indica, Gardenia latifolia,
Gardenia resinifera, Garuga pinnata,
Helicteres isora, Hemigraphis crenata,
Hemigraphis hirta, Hemigraphis
latebrosa, Holarrhena pubescens, Lannea

coromandelica, Lobelia  alsinoides,
Mallotus philippensis, Mitragyna
parvifolia, Pogostemon benghalensis,

Protium serratum, Smilax zeylanica,
Symphorema involucratum, Teminalia
alata, Terminalia bellirica and
Theriophonum minutum.

Riparian forests

These forests chiefly occur along streams,
nalas and along Mahanadi river banks.
Major elements are Acmella radicans var.
debilis, Adenostemma lavenia, Aporosa
octandra, Barringtonia  acutangula,
Carallia brachiata, Chionanthus
ramiflorus, Cleistanthus patulus, Crateva
nurvala, Dimorphocalyx glabellus,
Diospyros malabarica, Ficus nervosa,
Gnetum ula, Homonoia riparia, Homonoia
intermedia, Kaempferia  angustifolia,
Lippia javanica, Micromelum minutum,
Murraya paniculata, Pongamia pinnata,
Putranjiva roxburghii, Rotula aquatica,
Sensevieria  roxburghiana, Terminalia
arjuna and Zingiber roseum.
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Plate 1. A. Tropical semi evergreen forest; B & C. Moist deciduous forest; D. Sal dom-
inant forest; E & F. Dry deciduous forest; G. Riparian forest along Mahanadi; H.
Bheemdhara water fall at Tulka
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Blue carbon and its change in dimension due to COP 21
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Introduction

Human beings are one of the species on
earth whose actions has greatly led to the
increasing levels of the greenhouse gases
(GHG) especially through deforestation
and improper land use activities, which
contribute for 8-20 % of the global
emissions (Van der Werfet al., 2009). Like
Forest ecosystem and trees, there is
another ecosystem that has greater
potential to sequester carbon.
Unfortunately its potential was well known
only after evidence indicated that land use
change and conversion of this ecosystem
contributes to emission of GHG — The
coastal ecosystem (Barbier et al., 2011).
The carbon stocks of this ecosystem are
referred as “Blue Carbon”.

Blue Carbon

Carbon stored in mangroves, salt tides
marshes and many other live forms
including the detrital system is termed as
Blue carbon (Mcleod et al., 2011). One of
the unique features of this system is its
capacity to hold carbon for a greater time
periods comparing to that of the terrestrial
ecosystem (Duarte et al.,, 2005; Lo

laconoet al., 2008). The main reason for
the prolonged storage is the anaerobic
condition which is absent in terrestrial
ecosystem and much of the carbon stored
is oxidized to carbon dioxide (Schlesinger
and Lichter, 2001). One of the fine
example will be the carbon stocks in
coastal sediments and mangroves in Belize
which have accreted carbon-rich soils
more than 10 meters thick and are more
than 6,000 years old (Serrano et al. 2014).
Carbon sequestered can be classified into
autochthous or allochthonous (Kennedy et
al. 2010). This mainly based on the
production and sequestration of the
carbon. Blue carbon generally is
allochthonousas the site of production and
deposition are different as they are
constantly battered by waves, tides, and
coastal currents that transport sediments
and associated organic carbon from
adjacent  ecosystems  (offshore  or
terrestrial). The plants found in these
systems have complex root structures and
canopies that are efficient at trapping
sediment as it moves through the system.

Table 1: Mean and range values of soil organic carbon stocks

Ecosystem Carbon Stock Range Mg/ ha CO,/ Mequiv/ ha
Mg/ha
Mangroves 386 55-1376 1415
Tidal Salt Marsh 255 16-623 935
Seagrass 108 10-829 396

Source: IPCC 2011
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Knowledge gaps

In spite of much greater research and
studies carried yet there are greater
knowledge gas that need to understand. So
there work on this arena is much
encouraged. Some of the knowledge gaps
are

Geographical extent

While mangroves are fairly well mapped,
large areas containing seagrass meadows
remain  largely  unsurveyed, (e.g.,
Southeast Asia, eastern and western South
America and the west coast of Africa).
Similarly, the global extent of tidal salt
marsh and rates of marsh and seagrass
meadow loss are currently un-documented.
Sequestration and storage

Limited data are available in the scientific
literature on the carbon sequestration and
storage rates of blue carbon ecosystems in
Africa, South America, and Southeast
Asia.

Emissions and removals

Additional mapping of converted, and
degraded and revegetated blue carbon
ecosystems and the quantification of
emissions from exposed organic soils, and
from disturbed or degraded seagrass
meadows as well as quantification of
removals to restored coastal ecosystems, is
needed to enable inclusion in relevant
databases (e.g., the IPCC Emission Factor
Database).

Human drivers

Emission rates associated with specific
human activities over time for various
drivers of ecosystem degradation, or loss
(e.g., drainage, burning, harvesting, or
clearing of vegetation at different intensity
levels) are limited at the moment,
especially for seagrasses. Removal rates to
restored coastal ecosystems are also

currently lacking. * Coastal Erosion: A
significant amount of eroded coastal
carbon is thought to be dissolved in the
ocean water where it enters the ocean-
atmosphere system. The remaining eroded
carbon is deposited in offshore sediments
and sequestered. The fate of carbon eroded
from blue carbon ecosystems is an
ongoing topic of scientific research.
Current trend

According to the Sustainable Development
Goals (SDGs) Report, coastal resources
are extremely vulnerable to environmental
degradation, overashing, climate change
and pollution. Its 14" goal, SDG 14 “Life
below water”, is to conserve and use the
oceans, seas and marine resources for
sustainable development. One of the
targets of SDG14 is that by 2020 marine
and coastal ecosystems should be
sustainably managed, protected and
restored to achieve healthy and productive
oceans. We are not nearly close enough to
this target. In contrast, these ecosystems
are disappearing rapidly. A new global
climate treaty, the Paris Agreement, was
adopted in December 2015. Its central aim
is to strengthen the global response to the
threat of climate change by keeping a
global temperature rise this century well
below 2 degrees Celsius above pre-
industrial levels and to pursue efforts to
limit the temperature increase even further
to 1.5 degrees Celsius.

Conclusion

In response to the new climate treaty, the
International Partnership for Blue Carbon
(IPBC) was established at the 2015 Global
Landscapes Forum in Paris, France- the
biggest side event at COP21. The world
has provided a platform for us — the
researchers especially to forestry scientist
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who have to take up some more steps
towards the coastal forests. The
momentum to work together to use the
opportunities is ripe
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QT HERY
HAQT AATH
FTIRT ST U HT9a SETE AR e
(ATEATT ATTART SAEET Ta a7 afws, 93iaor, a9 & Saarg Tadd §a7ad, AT q93a)
fraareT (F.7)

a1 TqreeT w7 e W A o &
TR & g ST UTd U T il Jcarashal
e fafaregar &1 fewrs w@ @+ v AqeAm
& TATET | T gl Fohel o1 g i
ia e # gar w=\eey s Agaqu
T STaT FAT 3| ATl & IIIF Tl
STETeEr 3T STEQTd TN | AT F@Teg
# femae & 9%a O ¥ g1 981 FEET
FET FIT @A & ARHAT H TH
qEAqul  qIHET ET FAT ¥ U
TS SALRT 6 d&d Fdd S STHIA |
TR &G FTA 6 Tardl w A
FT AT GHT H FA<@T HAT AT @I
HEITH o qT0 dcd Tavg 6 &7 § F3 IqH
fafet w1 e dg aferor F arg-ary
T HEAYU AT w1 ofF AR G
Sew fafys 9a7 - w9a -S«arg @w
EERCEIE LRI ET I e L U L2
FATET AT ST |1 Ja&T w1 § qe
A ST IH qATC @ & o Fg 3«
SRR S8 & &7 90w & e
¥ ferg IS % forw qroes aeat 1 T
FH AR U ATHHL e 1al o7

TN UA FH{ead 9 T SO’
TRTT AT AT 2 |

TTIF Tl 6 BT 6 €T | had Iahl &
AT % TgTY ATl 3T ATH & &7 |
FT ITATET TOITeAT I fewrs: gl aar
ST FhaT g1 T qTF q9fead U acd
Taegd dEATE UH AT HqHT TgaTl
TR g ST FAHTH THT | FHTAAT T

A TH AR AT gl THAAT TUF qcd

TIee T H TTETAAF, FIaAE 3T
ST At & FT H q1UF Joq i T=qH
g Hqierd AT & Afead & § TN
FIA 1 TH TOTAT &l A & TIF T
STIRT aT § FEiadd, a1 &@resd &
JLHLL Tg o a7 3957 H Fga<f gl &
Y AT H OFHT AT gl FHfaq org
T qed Taedd qohe e & ATHIT g o
a1 AT il FETH AAAT a910 7@ &
T gTeT Mo Iedt & 9T SuTed |l
¥ ga7 # TUE q@l #w IE THE H
qrEseT w@T 91 SeE gar i i,
TEEME T Sifew  [UEdTe 9%
gAFRE TAE ST T aae. 39
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Tt Ioares foram ST | | gHiead oty
TIH TUMEAT H TEEIEE IJah0 & a1
FEA® Gl STF TET 6 GIE, HEIIee,
T @TE, A TAT TAT TAGAT FEA T
S I T d¥g ¥ S9ANT ¥ g e
a7 e qAT 9Fiay 9T J8 g
TgATd T FT IcaTed fo@T ST e
UF T4+ 36 T § AT AT o T
A wEA FF IOl W FEA 6
HAITFATTHIL TUF Feal FT Ferd 0
TEAH AT § AT T qTHSET &l |

ST a7 FoAT ATl & T T qcd qref
FT TS FT Lol & AfhT T qle g
QI qedl T ATATL UOT T AT
ATqfd & FHT g & qgarel | =9 dedl
FHT BT TS g1 T49 U =97 F &7 F AT
g " FAEE @&l 6l Iqeedr |l Ush
THEAT g1 9Tl & gy ua B & o

FTad, BIESiod, STadled, ATei,
FIERITE, TIEOAH, Hfceraw, Tty
JAT ek T qTAl FwI oATAE ATAT H

AFLTHAT BIAT & A: Trg T&d TIUF dcd

Fgd ¢ STEdT, dAvgl, §IES, T, T,
qiferesdH, FATA a7 AfHer it ot 1

FH TTAT | SAGTHAT 21T & Td: Trg qed

TTUe qcd & ATH & SITET ST gl Ja&T a8
qTeh dcdl T TTATHE & g ST o6 qre,
SHai U AQSAl & w\eed & fou
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AT gl STHIAT H  qH qedl il FHHT
ACAT UF qeE § FOHer UF ey
Teeft THEATd 927 21 el & | T acd &
ATATH T ST TN H ATH T e
THATT AT g g1 SHI § qed U

fadiars qrws dcd S| STedr, ovgr, i,

IS ST FwATee Al HEIT IAL FHT
AT AT | ST AT FHT aTeAr garenr |
S AT FEAT § HHITAT STEar
AT FT FHT ZrAT g T gl 9¢ S&ar o
arfera ey gadt qauaeard Afew g
T TqTEAT 2T & |

AT T& FaT, 7O U Jodarg afaegar
FTAT 39T g | THT qiferdt ¥ foars o
IATEHAT ITH FIAT U qcdl & SHTg
Ty 9w WEY w8l 98 3a%Eh
Icareq ua Fu Gfe=t S oww gt i
SYANT T4qT | glg FT doh, el & o=
ATHIT AT ATQU| FIEH® QT 6 FF
ST & AT IALhT 6 AT TN, Ja&T
TS ®T @O gMT, BEAl i [dr
ITATEHAT A [T Ia3F aqiehar & o
THE IAEMET gl T8 THIE A 1 qgarst
IIUF Tcdl & AqEd 6L F BT qg
T Teat T HAFT IAT FT T A5
ASTHA 5 JaraAl | &1 F a7 Ag 32
TAT AT I & AIATS 0T HHT F@T e
T 1990 & ged H 130 et # e
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it wHT off ST ooT FEewT 240 e T
g T (B UE PO i vl g,
AT T a1 51 ST, 9aTe). Aed |
49 widerd et # Steqr, 12 wiaed #
rgr, 5 wiauad #® di&T qoAT 4 yiaerd
Tl § TS 0 FwHT g1 w7914

FHAT Hl SIS 9T T IF @ gl I,
faergs, 9T Afd® SIS & qTeAT HAAT §
T T TART ST &1 47 § I8 faagHr
AT H a9 g9 H Agaq gl A8
FeAlae el H At sAw % o
AATF AT gl Teeld il HHT F [T &
FATT 7% gt el T84 AT g1
T ATl H e Al o gl

et ot gt &t avar Jur TuE A
STl T TATH AT H STAsLdT ad ghal g
ST gEAsal fT qEeT qUT 394 G
terew e # ofes & stfesw wm H
IqeTse Bl aHT Harell | Sifasw wratatet
AT &9 § 1 Fdl § A0 T g2
SATer® IUSTS, BT gl ATSEIS, HIChHITH,
T 6 STATAT e, STk T AT il HH
gt 7 o T &)1 gt o wHa 5|
AR W ITAT SATAT g1 GTe 7 RIEhe
T FHT T BT THART TR GATA @A 0l
S&Lq gral gl iR ATt @rar H
FIERITH ! AT HF gl gl STH F STa®
Gl T FT6HT TATAT § STANT FHIAT AT U
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TSR AFAT JITAT | ST Gl HiLd

F<H TUH FIERS FT ITANT AATH & |
FLAT ATRUI FA(R AFAT ATATA0T |
T gemefiear a8 ST 81 3HE AT
Fre ff A% =T TS qET AF wERe
T [ETa B 7 off St @ra i qoreadt
qETS o7 TRt gl AT qrwek aaar #ir
FHT AT QT FIA 6 o0 @&l FHT TN
AaTd g1 STaT g1 @TEl & Afdih Sifa®
gt FT GHT JT a7 AT TR Bl S
A FE H gedrd, WEAT wdl, TAgAr

Al FT HATAY, TARAT FEAT H

ST TH Fea? w TN TS,

fafere f@Afeet s AT @ S= waat
& AT, I @I, T FAft9e sifas arat
SE FEe @Ie, S @R, AL =g,
St 79-g7 & AT @w sk |

T T FeT TIUF qcd d ITAsH Jd 2l

TEM Y@ qIU% dcdl i id & J97
T T G qI9a qcd ST FEAl Bl 6
ST g1 ST & 9737 37 & sfera qram
H T dcd ST § Icareshdl § FHT gr
AT 3 FohAT TS shaer IRAT (FTe),
THUHT (RIERE) FT AN G 91
FLT g BHA % 3caTad | A% qie
T Rrae st =8 Rierae & o ga1
&1 g, T & ot TwE T g s
Al T FHHT TAT Ja&T FT pH 719 | Ferae
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TATR |9 ST gl SATIT qr2at | Haed FUT F FAUA F AT FYL |

g & 91 &t 9 99g-997 9% It 3-5
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Present and future scenario of farmer's income

Vikas Kumar
College of Forestry, Kerala Agricultural University (KAU),
Thrissur, Kerala-680656

Due to wurbanization and population
explosion, there is a continuous decline in
the availability of cultivated land (Kumar,
2017). India is bestowed with varied
agroclimatic conditions, which favour the
cultivation  of  temperate, tropical,
subtropical and arid zone fruits. The vast
chunk of Indian population residing in
rural area (68.84 %), out of which 57.57 %
still depend on agriculture. Therefore,
India’s development is intimately linked
with rural development through improve
the income of farmers. Interestingly, the
data trend also showed that increasing in
area (4.01 to 7.21 million), production
(43.0 to 88.97 million tonnes) and
productivity (10.70 to 12.30 t ha™) of fruit
crops during 2001 to 2015. The cultivation
of agricultural crops is not easy task due to
various factors such as climate change,
shrinking land and water resources, high
input and labour cost, uncertainties in
market prices, highly perishable nature of
fruits and it also due to climatic, edaphic
and biotic adversities and fluctuations. The
following points may increase incomes of
farmer’s by improving productivity such
as
e Biotechnology for
productivity
e Subsidy provide to farmers
specially in micro-irrigation, farm
mechanization and fertilizer
e Increased budget on farmer’s inter-
state exposure visits and training
scheme of MoA.

improving

e Integrated farming system (IFS)
such as horticulture, fisheries,
dairy, poultry, etc.

e Promote the agroforestry based
system (Kumar, 2016).

e Regular interval checks the soil
fertility status.

o [Effective pests and disease
management.

e Focus on post harvesting
management and value addition
products.

e Promote the sustainable
development model (Kumar and
Tripathi, 2016).

July 12, 2016 the honorable Prime
Minister Mr. Narendra Modi expressed the
government’s desire to double farmer’s
income by 2022 while addressing on 34 th
foundation day celebration of National
Bank for Agriculture and Rural
Development’s (NABARD). He also listed
his seven strategies such as (i). Big focus
on irrigation with large budgets, with the
aim of "per drop, more crops; (ii).
Provision of quality seeds and nutrients
based on soil health of each field; (iii).
Large investments in warehousing and
cold chains to prevent post-harvest crop
losses; (iv). Promotion of value addition
through food processing; (v). Creation of a
national farm market, removing distortions
and e-platform across 585 stations; (vi).
Introduction of a new crop insurance
scheme to mitigate risks at affordable cost;
and (vii). Promotion of ancillary activities
like poultry, beekeeping and fisheries.Of
these, strategies (i) and (ii) address the
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farm level production related issues and7th
addresses the issue of augmenting income
through off-farm andnon-farm activities.
More strategies need to be built around
natural resource management, social sector
policies such as health and education.The
heavy downpour of commentaries and
opinions came from several economists
and columnists in different fora has
examined the major constraints for
doubling of income are low Minimum
Support Price (MSP), non-remunerative
price in the market, low share offarmers in
final price, poor penetration of crop
insurance, high and increasing input cost,
absence of market infrastructure and past
record of modest growth compared to 12
per cent needed for doubling in nominal
terms (20 to 30 % in real terms.
Swaminathan (2016) has suggested five
steps for doubling income such as (1).
Enhance  small  farm  productivity
andstability of production through soil
health care, water harvesting and
management, choice of appropriate
technology and inputs, credit and
insurance and finally opportunities for
remunerative and assured marketing; (2).
Focus on the knowledge, skill, and credit
and land ownership empowerment of
women farmers; (3). Include high

valuecrops, horticulture, animal
husbandry, agro-forestry in the farming
systems; (4). Promote commercial use of
the whole biomass of the crop; and (5). Fix
the procurement price at cost C2 plus 50
per cent toenable small farmers enough

surpluses.
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QIATITST (USSR SISHhH) — T I TF FHEIL SToefiT qreq

ffta foieg! o Tofte g i
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2T AT FAEAvT, FreAit =i g, Fravaes (AFETE) - 641 003

FACTTA AI(THTIT
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AT Fgcaqul Jg g TTFHida &9 § qd
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g | Ao STgT oY T8 &7 91T STaT
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AT | Tg AT § T IFer07 9T
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R ECAE)
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H gASaw, It | o=t |, w9 | fawg

HAATAH | TA-marsa=r |, Iz #

ETIHT, TS | o, 2Te F1T, ST aar

H EEAT , HErBET , FOTEAr Ud o= o
T2 Ud SIS § Efeaw ewwe |, fAeaTee
I AT ATHT & STET 1T 2
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Tg AUt T T Fea9 e &7
TAAE! 37 & | oreeht SATe arHT 10-12

HTe TF Il & | ST BT GGl Ud goh
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g1 TET HH TR TR TF HieX a6
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© Published by Tropical Forest Research Institute, Jabalpur, MP, India

28



Van Sangyan (ISSN 2395 - 468X)

o o (e N anN o
hnld Hatd (('°||S|°h||*1|6<4| GII(I\’IIQVII)

qTAT SATAT & | I s &9 H Ig e S
HIOTGAreg , d a9l kg & ALA |

ST B &1 TH J@ & 7w TS THT
TS AT AT AFLTHAT It g | THeh 91X
BT ST Fwet! Al T FT S T ST
HHFAT T | T Fioel dgardd | I« 2id @
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AraTes rfehcaT Joret § guif=d g 4
qATSIT BT 3T TNTT H ATl g | T8
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Hyagar aamu=a R ATt | T8
TIEHTL 3T TTSAT qT5 | IJATAFR TF
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A, AT, F19, S92, Fardie, T,
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UF agT g & d18 T5d #l GaedT 7 goid
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Exotic tropical fruit trees and their utility
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Introduction

The introduction of exotic tropical fruit
trees has been so important in the
developing countries. Tropical Fruit Trees
(TFTs) genetic resources are components
of agro-ecosystems and natural forests of
Kodagu, one of the worlds' natural
heritage sites. Tropical Fruit Tree (TFT)
species are intricately associated with the
culture of peoples, their livelihoods and
food security in South, Southeast and East
Asia. A rich diversity of over 500 species
of TFT, of which about 90% are perennial,
found in this region provide for a broad
range of livelihood options to local people
in the form of food supplements, better
nutrition,  household  income  and
employment (Bhagmal et al., 2011). TFT
species are also found commonly in home-
gardens and planted around home-gardens
as well as in farmlands. As various
analyses and summary reports have
repeatedly indicated (Kumar and Nair,
2004), food plants (food crops and fruit
trees) are the most common species in
most home-gardens throughout the world.
Materials and methods

Study area

The study was conducted in Kodagu
district. Kodagu district is part of Central
Western Ghats one of the 8 Hottest hot
spots of biodiversity in the world. The
district is one of the largest wooded
regions in the country with 80% of the
land area under tree cover which includes
coffee based agroforestry systems. The
GPS co-ordinates of Kodagu district is

Elevation is 1000 MSL, Latitude: 12°26 N
and Longitude: 75°57 E. The forest types
include evergreen, semi evergreen, moist
deciduous and dry decidious types. Sacred
forests are the unique biodiversity
indicators managed by local peoples
through worshiping deities inside the
forest.

Survey

Survey was conducted in nine villages of
Kodagu district. Villages are selected
based on representation of three levels of
rainfall and associated forest type, was
done using structured questionnaire to
collect data on the species, varieties of
traditional fruit tree grown in home
gardens as well as their utility and threats.
In every village data from about 10 to 25
households were collected. Field
observations and specimen collection were
to identify the species and varieties. The
questionnaire included details on general
information of the family, major
production system, details of the land
holdings, details of the TFT species and
their utilization etc.

Results

A stunning diversity of 16 exotic Tropical
Fruit Tree species was recorded from
home gardens and agroforestry systems of
Kodagu. Citrus varities are the distributed
abundantly in all villages, while Bilimbi,
Tamarind occurred rarely. Many species of
Citrus species traditionally managed in
coffee agro-ecosystems also in home
gardens and utilized to prepare various
products by local people are relatively well
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SI | Common | Scientific name | Family Exotic Production Major use
no. | name /Native | system
01 | Parangi Carica  papava Home garden Fruits are edible
L PAPAYA | Caricaceae Exotic and used to make
' squash
02 | Bilimbi Averrhoa . . Home garden Used to make
S Oxalidaceae Exotic .
bilimbi L. pickle
03 | Geru . Home garden Fruits are edible
Ana_cardlum Anacardiaceae | Exotic and used to make
occidentale L. Wine
04 | Sapota Home gardens, | Fruits are edible
Scattered and used to make
Achras zapota . : .
Sapotaceae Exotic planting in | squash
(L)) P. Royen
estate and
plantation
05 | Ramphala | Annona - Home garden Fruits are edible
Annonaceae Exotic
squamosa L.
06 | Sitaphala Annona . Home garden Fruits are edible
. Annonaceae Exotic
reticulate L.
07 | Guava Psidium quaiava Home garden Fruits are edible,
L guay Myrtaceae Exotic used to  make
' squash and juice
08 | Hybrid Syzygium Myrtaceae Exotic Home garden Fruits are edible
nerale aguam
09 | Jambu Syzygium Home garden Fruits are edible
nerale jambos (L.) | Myrtaceae Exotic
Alston
10 | Dalimbe Punica . - Home garden Fruits are edible
Punicaceae Exotic
granatum L.
11 | Malayan Syzygium Home garden Fruits are edible
apple samarangense Myrtaceae Exotic
12 | Singapoor | Muntingia Home garden Fruits are edible
cherry calabura Muntingiaceae | Exotic
L.
13 | Bread fruit | Artocarpus Moraceaae . Home garden
L Exotic
incisa L.
14 | Common Ficus carica L. | Moraceae Exotic Boun_dary Fruits are edible
fig planting
15 Citrus reticulata Home garden Fruits are used for
Elli Rutaceae Exotic to make pickles,
Blanco g
juice.
16 Rambutan Nephelium Sapindaceae Exotic Home garden Fruits are edible
lappaceum L.
conserved. Rambutan is one of the newly References
introduced TFT in the district and the Charana Kumar., Jadeyegowda. M.,
farmers are having curiosity to grow this Ramesh. M. N., Vasudeva. R. and
tree because of its taste, economic value Ashwath. M. N. (2015). Tropical Fruit

and adoptability to the climate.

Tree Genetic Resources in Coffee-based
Landscapes of Kodagu: Diversity and On-
farm Conservation International Journal of

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

33


https://en.wikipedia.org/wiki/Syzygium_samarangense
https://en.wikipedia.org/wiki/Syzygium_samarangense

Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 1,

Issue: January, 2017

Basic and Applied Sciences Vol. 4. No. 4
2015. Pp. 221-224

Ogbu, J. U., Essien, B. A., Essien, J. B.
and Anaele, M. U., (2010) Conservation
and management of genetic resources of
horticultural crops in Nigeria: Issues and
biotechnological strategies. Journal of
Horticulture and Forestry Vol. 2(9) pp.
214-222

Dawson, lan K., Lengkeek, Ard., John, C.
and Weber Ramni Jamnadass. (2008).
Managing genetic variation in tropical
trees: linking knowledge with action in
agroforestry ecosystems for improved
conservation and enhanced livelihoods.
Biodivers Conservation 18:969-986.
Dinesh M.R, Vasudeva R, Shailendra
Rajan, Sanjay Kumar Singh, Singh I.P,
Gajanana T.M, Vinoth S, Reddy BMC,
Parthasarathy V.A and Bhuvan sthapit.
(2014). Custodians of Tropical Fruit
Genetic Resources in India National
Project Management Unit UNEP/GEP
project, Indian Institute of Horticultural
Research,  Hesaraghatta lake  post,
Banglore.

Leakey, R.R.B., Last, F.T., and Longman,
K.A. (1982). Domesticatio of tropical
trees: an aproach securing future
productivity and diversity in managed
ecosystems. Commw. For. Rev. 61(1), PP
33-42.

Sthapit, B.R., Ramanatha, Rao V., Sthapit,
S.R., (2012). Tropical Fruit Tree Species
and  Climate  Change. Bioversity
International, New Delhi, India.

Painting, K.A., Perry M.C., Denning R.A.
and Ayad W.G. (1995). Guide book for
genetic resources documentation,
International Plant Genetic Resources
Institute, Rome.

Lowe, A . J ., gillies, A. C. M., Wilson, J.
and Dawson, I.K. (2000). Conservation

genetics of bush mango from central/west
Africa:  implications  from  random
amplified polymorphic DNA analysis.
Molecular Ecology, pp 831-841

Maria do Socorro Moura RUFINO.,
Ricardo Elesbao ALVES., Edy Sousa de
BRITO., Marcia Ragia Souza da
SILVEIRA. and Carlos Farley Herbster
MOURA. (2009) Quality for fres
consumption and processing of some non-
traditional tropical fruits from Brazil. vol.
64, pp. 361-370

Jamadon, B., Zulhailaril, A. and Shukor,
Mohd. N. (2007). Current status of
conservation and utilization of tropical
plant genetic resources for food and
agriculture in  Malaysia. International
training-workshop,  conservation  and
utilization of tropical/subtropical plant
genetic resources.pp 51-56.

Vasudeva, R. and N Rajeshwari, N. (2014)
Appemidi: Wild Aromatic Pickle Mango
of the Central Western Ghats. India.
Information Brochure, UNEP / GEF
project on Tropical Fruit Trees.

Vasudeva, R., Abebe, A.A., Hegde, N.R.
and Deepa, G.S. (2011) Documenting fruit
trait diversity of aromatic pickle mango in
the humid tropics of central Western
Ghats. In:  Proc. of ‘Augmenting
Production and Utilization of Mango:
Biotic and Abiotic Stresses’ organized by
the Society for Development of
Subtropical Horticulture, Central Institute
for Subtropical Horticulture (ICAR),
Lucknow.

Beaumont LJ, A Pitman, S Perkins, NE
Zimmermann, NG Yoccoz and W Thuiller
(2011) Impacts of climate change on the
world’s most exceptional eco-regions.
Proc. Natl. Acad. Sci. U S A 108: 2306-
2311.

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

34



Van Sangyan (ISSN 2395 - 468X) Vol. 4, No. 1, Issue: January, 2017

Bhagmal V., V Ramnatha Rao, RK Arora, Bioversity’s efforts in Asia, the Pacific and
PE Sajise and Bhuwon Sthapit (2011) Oceania. Indian J. Plant Gen. Res. 24: 1-
Conservation and sustainable use of 22.

tropical fruit species diversity:

© Published by Tropical Forest Research Institute, Jabalpur, MP, India
35



Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 1,

Issue: January, 2017

Lichens as air pollution bio-indicators
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Abstract

In the present article the fundamentals,
importance of lichens have been discussed.
Lichens are mutualistic associations of a
fungus and an alga or cyanobacterium and
occur as crusty patches or bushy growths
on trees, rocks and bare ground. The
names given to lichens strictly refer to the
fungal partner; the algae have separate
names. Lichens are very sensitive to
sulphur dioxide pollution in the air. Since
industrialization, many lichen species have
become extinct in large areas of lowland
Britain. The effect of Sulphur dioxide in
the growth of lichens, the interaction and
mode of action of lichens against Sulphur
dioxide mentioned.

Introduction

Lichen is an accompanying organism: two
very different beings, an alga and a fungus,
live together in a qualified symbiotic
association, producing a new body, or
lichen thallus. Much of the lichen body is a
tangle of fungal filaments called hyphae;
these filaments clasp alga, sometimes in a
mat, or sometimes wrapped as single cells.
The fungus collects water and provides
structure and protection for the alga, and
may in certain species extract minerals for
both organisms from the substrate. The
alga possesses chloroplasts and can
photosynthesize, thus providing
carbohydrates for both itself and its fungal
partner.

When a fungus joins with an alga, it is said
to be "lichenized." Many scientists,
consulting a family tree of DNA, now

believe that different forms of lichens
evolved in independent strands of fungi
development. They do not agree on the
number of strands.

Lichens have special édaptatons which
permit them to withstand extremes of
moisture and temperature. When moisture
is available, it is taken up by the fungus
leading to a mechanical change which
allows lighter to get through, triggering
algal photosynthesis; new food and new
tissue are then made. When the
atmosphere is dry, however, the lichen is
dormant and does not grow.

Because lichens are hardy, love light, live
a long time, and grow slowly, they can be
pioneers in many inhospitable
environments such as tundra, exposed rock
surfaces, asbestos, mortar, tropical leaf
surfaces, and even in water. When they
decay, their nutrients nourish new settlers
such as moss.

Lichens acts as bio indicators

Bio indicators are living organisms that
retort in an especially clear way to a
change in the environment. The hardy
lichens are useful bio indicators for air
pollution, especially sulfur dioxide
pollution, since they derive their water and
essential nutrients mainly from the
atmosphere rather than from the soil. It
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also helps that they are able to react to air
pollutants all year round. Compared with
most physical/chemical monitors, they are
inexpensive to use in evaluating air
pollution.

Lichens can also be used to measure toxic
elemental pollutants and radioactive
metals because they bind these substances
in their fungal threads where they
concentrate them over time.
Environmental scientists can then evaluate
this accumulation to determine the history
of the local air.

The effects of sulphur-di-oxide on lichen
diversity

Lichens are injured by sulfur dioxide
(SO?). Rose (1975) has calculated that
more than one-third of England and Wales
has lost nearly all its epiphitic lichens, the
most delicate shrubby lichens, largely due
to the sulphur-dioxide emissions of coal-
burning power plants. In Northern Siberia,
an area of the Soviet Union which is much
polluted, the number of lichen species has
fallen from 50 to about 3, and the lichen
production in general stands at about 1 or
2% or normal levels, threatening the
reindeer diet; in Alaska there are similar
concerns about lichen reduction and the
caribou diet (Tyson, 1990).

Losses in other parts of the world reflect
the increasingly poor quality of the earth's
air and the need for early warning bio
indicators such as lichens.

This pollutant has natural sources, such as
volcanic eruptions and sea spray. By far
the largest source for it, however, is the
combustion of fossil fuels, automobile
emissions, and some industrial processes.
The pollutant is carried in the atmosphere
until rained out or deposited as dry
particles or as gas. Sulfur dioxide
combines with moisture in the atmosphere

to form sulfurous acid (H,SO3) or sulfuric
acid (H,SO4). When this happens with
rainwater, the result is acid rain. All these
forms of sulfur are harmful to lichens and
plants.

Lichens have also shown sensitivity to
some other pollutants, such as heavy
metals and ozone, but for the most part
lichen damage can be attributed to SO..
The effect of pollution upon lichen
depends on the pH of the substrate, the
surface on which the lichen grows. In
general, an alkaline substrate such as basic
bark or limestone counteracts the acidity
of SO? pollution. As acid rain falls on a
substrate, one kind of lichen growth form
will often be replaced by another more
tolerant form. In areas of high pollution
lichens may be found only on sites such as
wounds on trees and on sandstone walls,
which have high (basic) pH.

Scientists have found that, with
considerable SO, pollution in an area:

e The first loss of the same pH-
sensitive lichens occurs on birches
and conifers (acid bark and low
buffering capacity);

e The next loss on oaks and
sycamore (intermediate acidity and
buffering capacity);

e The last on trees like elm (alkaline
bark and high buffering capacity).

Use as bio-indicators

Lichens are widely used as environmental
indicators or bio-indicators. If air is very
badly polluted with sulphur dioxide there
may be no lichens present, just green algae
may be found. If the air is clean, shrubby,
hairy and leafy lichens become abundant.
A few lichen species can tolerate quite
high levels of pollution and are commonly
found on pavements, walls and tree bark in
urban areas. The most sensitive lichens are
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shrubby and leafy while the most tolerant
lichens are all crusty in appearance. Since
industrialisation many of the shrubby and
leafy lichens such as Ramalina,
Usnea and Lobaria species  have  very
limited ranges, often being confined to the
parts of Britain with the purest air such as
northern and western Scotland and Devon
and Cornwall.

Impacts of acid rain

Acid rain  became a recognised
international problem during the 1980s
resulting from the dispersion of air
pollutants via tall chimney stacks. Air
pollution and acid deposition has led to
problems for lichens on bark, particularly
because the tree bark has often become
more acidic. In some areas, although
gaseous sulphur dioxide levels have fallen,
the bark of older trees is too acidic for
recolonisation, and new growth develops
on twigs and younger trees. Some species
of lichens have become more widely
distributed than they were a century ago as
they are more tolerant of acid conditions,
such as some species of Bryoria,
Parmeliopsis, Pseudevernia and Rinodina.
Zonation of lichens

A lichen zone pattern may be observed in
large towns and cities or around industrial
complexes which corresponds to the mean
levels of sulphur dioxide experienced.
Table 1 shows the lichen zone scale of
Hawksworth & Rose (1970). Particular
species of lichen present on tree bark can
indicate the typical sulphur dioxide levels
experienced in that area. For example if
there are no lichens present, the air quality
IS very poor (zone 1), whilst generally only
crusty  lichens  such  as Lecanora
conizaeoides or Lepraria incana can
tolerate poor air quality (zone 3). In
moderate to good air, leafy lichens such

as Parmelia caperata orEvernia
prunastri can survive (zone 6) and in areas
where the air is very clean, rare species
such as 'the string of sausages' Usnea
articulata or the golden wiry
lichen Teloschistes flavicans may grow
(zone 10).

It is important to note that the zone chart in
Table 1 applies to areas where sulphur
dioxide levels are increasing. If sulphur
dioxide conditions are falling, lichens
rarely colonise in exactly the same
sequence; lichens are slow growing and
may take a year or two to recolonise bark
or other substrates following a reduction in
air pollution levels, and tiny recolonising
specimens can be difficult to spot and
identify.

During the early and mid-twentieth
century, air pollution levels were much
greater than they are today in towns and
cities of the UK. Sulphur dioxide levels
were highest in the inner city areas
becoming less polluted out towards the
edges of the urban areas. At such times,
the lichen zone scale would often highlight
zone 1 as the inner city area, moving
through the zones to the cleaner air at the
edge of the city. From the 1970s onwards,
sulphur dioxide levels have been falling
markedly in the central and outer areas of
cities, such that there may be no
differentiation between levels in central
and outer areas of many cities. The fall in
sulphur dioxide levels between the 1970s
and the 1990s has led to a number of
lichens recolonising in areas from which
they had previously been eliminated.

The origin of lichens from fungi

The plant-like appearance of lichens hides
their true identity. Lichen is not a single
organism, but the result of a partnership
(mutualistic symbiosis) between a fungus
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and an alga or cyanobacteria. Some lichens
are formed of three or more partners. The
body of a lichen consists of fungal
filaments (hyphae) surrounding cells of
green algae and/or blue-green
cyanobacteria. The basis of the mutualistic
symbiosis in lichens is similar to
the mycorrhizal partnership between some
species of fungi and the roots of most
plants. The lichen fungus provides its
partner(s) a benefit (protection) and gains
nutrients in return.

The complexity of lichen partnerships has
caused lichens to be described as "small
ecosystems”. They are classified as
members of the Fungus Kingdom by
systematists because the fungus partner is
always the major partner. After a lichen
symbiosis is established, the fungus has
the greatest influence on the final form of
the lichen body’s shape, and whether it is
tough or flexible. The algal and bacterial
partner(s) each have their own scientific
names, but the lichen symbiosis is known
only by the name of its fungus.

The great majority of the 13,500-18,000
species  of  lichenized fungi are
Ascomycetes, the "cup fungi”. About 20
species in the tropical and temperate rain
forests are Basidiomycetes, the
"mushrooms”. About 40 genera of algae
and cyanobacteria are found in lichen
partnerships. The algal and/or
cyanobacterial partner(s) possess the green
pigment chlorophyll, enabling them to use
sunlight’s energy to make their own food
from water and carbon dioxide through
photosynthesis.  They also  provide
vitamins to the fungus. Cyanobacteria can
make amino acids directly from the
nitrogen gas in the atmosphere, something
neither fungi nor algae can do. The fungus,
in turn, protects its partners from drying

out and shades them from strong sunlight
by enclosing the photosynthesizing
partners within the body of the lichen. This
life habit has allowed lichens to
successfully colonize many different
habitats. Lichens have a truly remarkable
resistance to drought. A dry lichen can
quickly absorb from 3 to 35 times its
weight in water! Lichens can also absorb
moisture from dew or fog, even from the
air itself if the humidity is very high and
the temperature is low. They also dry out
slowly, making it possible for the
photosynthesizing partner(s) to make food
for as long as possible. This ability to
quickly absorb and retain water from many
sources makes it possible for lichens to
live in harsh environments like deserts and
Polar Regions, and on exposed surfaces
like bare rocks, roofs and tree branches.
Types of Lichen

e Foliose: flat leaf-like lichens.

e Crustose: crust-like lichens that
may be buried in tree bark, or even
between the crystals of rocks.

e Fruticose: miniature shrub-like
lichens. One lichen of this type is
the famous "reindeer moss" of
Lapland.

e Squamulose: scaly lichens made
of numerous small rounded lobes,
intermediate between foliose and
crustose lichens.

Foliose crustose

Most lichens grow slowly, probably
because they live in environments where
water is available for only short periods.
They tend to live for many years, and
lichens hundreds of years old can be used
to date the rock surfaces on which they
grow.

Lichens spread mostly by small pieces of
their body being blown around. All the

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

39


http://herbarium.usu.edu/fungi/funfacts/Mycorhiz3.htm

Van Sangyan (ISSN 2395 - 468X)

Vol. 4, No. 1,

Issue: January, 2017

partners in the original lichen body are
present in the fragment, so growth can
begin immediately. Some lichens create
soredia, balls of tissue made just for
dispersal. Although the fungus is the major
partner, dispersal by spores is rare.

Foliose
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Uses of lichens

They differ in their sensitivity to air
pollution, and the presence or absence of
different lichens in an area has been used
to map concentrations of pollutants.
Foliose lichens are used to represent trees
in model train layouts. Lichens also make
about 400 known "secondary products”. It
is thought that these chemicals are
produced by lichens as defenses against
disease and parasites, and, in some cases,
to make the lichen taste unpleasant to
animals. Some of these compounds are
now used as anti-viral and anti-bacterial
medications.

Other secondary products are used to make
everyday life more colorful and pleasant.
Some are used to scent soaps and make
perfumes. Others were used in the past to
dye woolen cloth. Most colors were some
shade of brown or yellow, but blue was
produced from a few species. The
discovery of synthetic dyes ended the
demand for lichen dyes. The synthetic
dyes provided many more colors, and did
not fade. Lichen dyes are still used by
some craft weavers who like their soft,
quiet colors. Today, the only commercially
important lichen dye is used to make
litmus paper, to test the acidity of liquids.
The litmus dye turns blue in "basic™ (low-
acid) solutions like ammonia, and red in
acid solutions like vinegar.

Lichens can be an important food source in
extreme environments. The Lapp people,
who live above the Arctic Circle in
Scandinavia and Russia, harvest lichens as
winter food for their reindeer, just like
farmers in temperate zones stockpile hay.
Lichens are also significant in making soil.
Soil is made up of organic matter, such as
decayed plants, and minerals. Species that
grow on rocks permeate and wedge apart
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pieces of the rock by both pressure and
chemical action. Some of their acidic
secondary products dissolve the rock’s
surface, freeing mineral grains. This is an
extremely slow process, but the flexibility
and endurance of the lichen fungi puts
time on their side.
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Abstract

The exploration of medicinal plant
resources and their utilization in tribal land
of Sarguja was studied during 2015-2016.
Ten villages were selected for
investigation and total of 100 households
from these villages were randomly
selected and interviewed using a well
structured questionnaire. There is great
variation in the diversity and utilization
pattern of medicinal plants utilized by the
local people. Total 38 medicinal plants
belonging to 25 families with different
habits, medicinal value and plant parts use
for economic purposes were recorded
during the investigation. The life form of
utilized species which are explored in this
region showed mixed composition. Out of
38 plant species, trees (18), herbs (08),
shrubs (04) and climbers (02) were
noticed.

Keywords: Diversity, Medicinal plants,
Utilization pattern,

Introduction

Forests ecosystem is playing a vital role in
the socio-economic and cultural life of the
tribal people of India. India is rich in
biodiversity and experienced with long
history of living in harmony with nature.
In the present era of social, industrial and
economical development these resources
are seen as source of crude material. The
forests in India is shrinking and under
pressures over the years due to excessive
exploitation and are facing many threats
affecting bio-diversity, forest

communities, energetic and dynamics,
which leads towards impoverished forest
dependent communities (Yadav et al.,
2015; Painkra et al., 2015; Raj et al.,
2016).

On the other hand still in some parts of the
country, untouched by modern civilization
these resources and their values are being
preserved and conserved by the tribals or
forest dwellers that are directly attached
with the forest or natural resources for
their sustenance (TFRI, 2013). Forests
support rural livelihoods and food security
in many developing countries by providing
critical sources of food, medicine, shelter,
building materials, fuels and cash income.
The increasing demand for forest products
has enhanced rural livelihoods and enabled
the expansion of domestic markets,
particularly in urban areas where wood
fuel and other forest resources are scarce.
Sustainable collection, use and
commercialization are the main drivers in
the promotion of forest resources for
community development, poverty
reduction and livelihood socio-economic
improvement (Beer and Mcdermott, 1989;
Edwards, 1993; Shiva and Verma, 2002),
conservation and capacitating development
organizations (Hamilton, 2004).

Hence, the preservation of forests is vital
for sustaining ecological balance and is the
most important factor to protect the
environment as well as the forest
communities living in and around the
forest. In vew of the extremely rich
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biodiversity and cultural diversity in
Chhattsigarh state and dependence of
forest dweller on medicinal plants present
investigation was carried out to explore the
medicinal plant wealth in the tribal land of
Sarguja.

Material and methods

The study was carried out at ten villages
viz.,, Sakalo, Sargawan, Ghanghari,
Rukhpur, Chikhladih, Khaliba,
Bhagwanpur, Kalyanpur, Latori and
Manjeera of Surguja division during the
year 2015-2016. The study area is located
between 22°58” to 23°49” North latitude
and 81°33” to 82°45° East longitudes. The
study was carried out by interviewing the
respondents  through  well structured
questionnaire; 100 household in 10
villages in the study site to explore the
medicinal plant and their utilization pattern
in the concerned study sites. Household
heads or eldest members were considered
as the respondents. The data collected on
various aspects of medicinal plants were
compiled and analyzed.

Results and discussion

The study area is rich in medicinal plant
diversity, the local people practice and
utilized these resources traditionally to
cure various ailments. Besdies this they
also utilized these resources for various
purposes (table 1). A large number of
traditional healers belonging to the tribal
community are utilizing local plants in
ethno-medicinal practices. A total of 38
medicinal plants belonging to 25 families
with different habits, medicinal use and
plant parts use for economic purposes
were recorded in and around the study
sites. Out of these total plant species, trees
(18), herbs (08), shrubs (04) and climbers
(02) were noticed. From the study it
revealed that maximum plant species was

recorded for Fabaceae and Combretaceae
family, followed by Euphorbiaceae,
Myrtaceae, Anacardiaceae, Apocynaceae,
Liliaceae whereas 18 families include only
single species over the enumerated site.
According to the habit of medicinal plants
concerned, the tree and herb are most
frequently recorded as they cover a largest
proportion in total, trees (56.25%)
followed by herbs (25%) and climber is
least among them (6.25%).

As per family wise distribution of
medicinal plants, most frequent families
were found in the order of Fabaceae and
Combretaceae (each 16%) >
Anacardiaceae, Euphorbiaceae, Myrtaceae,
Apocynaceae and Liliaceae (each 8.00%)
>Araceae, Poaceae, Rhamnaceae,
Verbnaceae, Menisperma, Rubaceae,
Amaryllideae, Acanthaceae, Apocynaceae,
Sapindaceae, Sapotaceae, Cyperaceae,
Meliaceae, Moraceae, Depterolarpaceae,
Bambaceae, Annonaceae, Ebenaceae and
Limiaceae (each 4%). Generally the plant
collections involve destructive harvesting
practices as virtually all parts of the plants
like the roots, bark, wood, stem and the
whole plant. In the study sites it showed
the maximum use of leaves (36.84%),
fruits and bark (34.21% each), root and
seeds (23.68% each), flower (15.79%)
followed by stem (10.53%), rhizome and
milkey latex (7.90% each), whole plant,
aerial part, resing, gum and pods (2.63%
each).

Traditional knowledge of medicinal plants
is the treasure of non-documented as well
as verbal knowledge transmitted from
generation after generation in local
communities. The traditional knowledge
with respect to health practices is eco-
friendly with low side effects as well as
low cost. Various scientists and
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researchers are reported traditional uses of
medicinal plants resources from different
regions of India and globally (Badgujar et.
al. 2008; Bhosale et. al., 2009; Dhole et
al., 2009; Hiramath et al., 2010;
Sankarnarayanan et al., 2010; Jyothi et al.,
2010; Dahare and Jain, 2010; Jawale et al.
2012; Yadav et al., 2015; Painkra et al.,
2015; Raj et al., 2016).

Present findings were supoorted by
Painkara et al. (2015), in which study
revealed 50 medicinal plant species
belonging to 29 families, in which
Euphorbiaceae registered as the largest
family with 4 plant species (8%). Shrub
showed their maximum presence (34%)
followed by trees (32%), herbs (20%) and
climbers (14%) during assesment of
knowledge of medicinal plant and their use
in tribal region of Jashpur (Chhattisgarh).
Yadav et al. (2015) reported 75 medicinal
plant species with varied families (40) in
and around the Chendra forest of Sarguja
division. Out of these plant species, trees
(29), herbs (29), shrubs (12) and climbers
(5) were noticed. Maximum plant species
were recorded for Fabaceae family,
whereas 25 families include only single
species over the enumerated site.
According to the habit of medicinal plants
concerned, the tree and herb are most
frequently recorded as they cover a largest
proportion in total (each having 29 species
of 38.67%) followed by shrub (12 species
of 16%) and climber is least among them
(5 species of 6.66%) which supported the
present findings.

The importance of medicinal plants was
restricted to the few specialized herbal
healers and rural communities and thus
much of there use was seen as primarily
local interest (Arnold and Perez, 2001).
Sannigrahi (2003) gave an account of 22

medicinal plants grown in agro and social
forestry systems in Northeast India. These
plants included 10 tree species .and 12
herbs or shrubs. Ahirwar (2015) reported
41 plants species belonging to 26 families
and 37 plant genera of which 10 as
herbacious plants, 8 shrubs, 19 Trees and 4
climbers from the in-situ plots in Boridand
forest of Korea, Chhattisgarh. Medicinal
Plants Sector in India need to develop a
long-term  strategy  for  achieving
sustainable use and community based
biodiversity conservation of valuable plant
resources. Importance of medicinal plants
as a vehicle for rural development and
livelihood improvement of the poor
communities has also been emphasized as
the overall goal of the sector development
(Holley and Cherla, 2005). Most of the
medicinally important plants are forest
based or the dwindling area of forest.
Tribals of Sarguja have developed vast
knowledge of plants as observed during
survey work which they have acquired
through their traditional practices. They
use certain plants for some specific
purposes (Table 1).

Conclusion

Assessment and documentation of the
floral wealth are the prereqisite for the
conservation of biological resources.
Exploration of this diverse composition of
medicianl plants with knowledge about
their medicinal values are very essential
for survival of tribals or forest dwellers
that live in harmony with nature.

These resources are unsustainably
exploited by the local healers. The
challenges are now for utilization of
medicinal plants and their sustainable
management. Therefore, emphasis need
for conservation of plants of medicinal
value used by the tribal community.
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Conservation of bio-diversity particularly
of these areas depends upon the eco-
planning. There is need of identification of
species according to their status, medicinal
value, occurance and  subsequent
conservation priority. The  basic
requirement for formulating conservation
strategy is base line data of the biological
and ecological resources of the concerned
sites that can be managed on sustainable
basis. There is need to facilitating a
feasible mechanism for conservation,
domestication, propagation and non-
destructive harvesting of medicinal plant
with the active participation of local
people.
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Table 1: List of Medicinal plants along with uses found in the study site

Common | Botanical | Family | Habit | Parts Use M CM CN
Name Name
Fruit, Digestion,diabe | +
Amla Emblica Euphorbi | Tree bark, tes,
officinalis | aceae flower diuretic,carmina
tive, stomachic,
antidiarrheal,
jaundice,
laxative,
Terminalia For snake bites, N
Arjun arjuna Combret | Tree Bark cardio vascular
aceae diseases,
congestive heart
diseases
Acacia Toothache,
Babool nilotica Fabacea | Tree Leaf, dysentery, v
(L.) bark. stem | antiseptic for
' wounds
Stomachic, N
Bach Acorus Araceae | Herb Rhizome | purgative,
calamus anthelmintic,
fever, gastric,
urinary problem
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Baheda Terminalia | Combret | Tree Seeds For digestive wl wl
bellirica aceae trouble
Bans Dendrocal | Poaceae | Shrub | Stem, root | Antifertility N N
amus agent,
strictus astringent
Bargad Ficus Moracea | Tree Milky Asthma,
bengalensi | e latex diabetes, pain,
S burn
Stem, Stomatic, piles, | wl
Beal Aegle Myrtacea | Tree bark, cardiotonic,
marmelos | e leaves, laxative,
fruit, antiinflammato
flower
Ber Zizyphus | Rhamnac | Shrub | Fruit Fruit for bile + +
jujube eae disease and
cough
Buchanani Tonic,
Char alanzam | Anacardi | Tree Seed, root | astringent, v
aceae colling,
depurative,
constipating
Anogeissu Leaf, Cardie disorder,
Dhawda | s latifolia | Combret | Tree bark, root | UTI infection,
aceae skin disease,
fever, epileptic
fits, liver
complaints
Gambhar Gmelina Verbenac | Tree Leaf, Antidote, ulcer, N
arboria eae bark, root | stomachic, anti-
gonorrhea
Giloy Tinospora | Menisper | Herb/ | Fruit, Antigonorrhoei
cordifolia | maceae climbe | stem, root | c,piles,
r dysentery ,
jaundice,
Skin disease,
urinary disease,
Haldu Adina Rubiacea | Tree Bark Bark for
cordifolia | e dysentery
,bruises and
wounds
Harra Terminalia | Combret | Tree Fruit Seeds for ~ ~
chebula aceae leucorrhea and
indigestion
Jamun Eugenia Myrtacea | Tree Leaf, fruit | Antidiabetic, «I «I
jambolina | e digestive,
diarrhoea,
asthma, blood
purifier,
anthelmintic
Kali Curculigo | Amarylli | Herb Rhizome | Root for tonic
musli orchiodes | daceae
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Kalmegh | Andrograp | Acanthac | Herb Whole Blood purifier,
his eae Plant jaundice, fever,
paniculata diabetes
Karonda | Carissa Apocyna | Shrub | Fruit It sometimes
carandas | ceae used in
treatment of
anaemia
antiscorbutic
Kusum Schleicher | Sapindac | Tree Bark Analgesic,
a oleosa eae antibiotic
Mahua Madhuca | Sapotace | Tree Flower, Leprosy and wl
latifolia ae Fruit peptic ulcer
Mango Mangifera | Anacardi | Tree Fruit Dysentery,diges
indica aceae tive, vitamin A,
tonic
Aerial As tonic,
Nagar Cyprus Cyperace | Herb parts, cooling,
motha rotandus ae rhizome intellect
promoting,
skin, urinary,
diarrhoea,
stomachic,
diuretic,
perfume
Leaves, Skin disease,
Neem Azadiracht | Meliacea | Tree bark, toothache,
a e flower, antidote, fever,
indica seed wound, ulcer,
Leave,bar | Urinary
Palash Butea Fabaceae | Tree k, seeds, | disorder,
monosper flower, worms,
ma gum diabetes,
inflammation,
astringent,
cosmetic,
flatulence, piles
Pipal Ficus Moracea | Tree Milky Diarrhoea,
religeosa | e piles, eye
trouble
Leaves, Ulcer, tumor,
Ratanjot | Jatropha Euphorbi | Shrub | fruit, constipation,
carcus aceae seeds, scabies,would
bark, healing,
latex malaria,
veterinary uses
Safed Choloroph | Liliaceae | Herb Leaf, root | Root for tonic,
musli ytum face cleaning,
borivilianu eruptions,
m weakness,
diabetes, nerve
complaints
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Sal Shorea Dipteroc | Tree Resin, Fruit for ~ N
(Sarai) robusta arpaceae Seed dysentery and

scorpion sting
Sarpagan | Roulfia Apocyna | Herb Root Blood pressure, ~
dha serpentina | ceae malaria, ulcer,
snake bite, joint
pain, fever
Satavar Asparagus | Liliaceae | Climb | Root Tonic for ~
racemosus er bronchitis,
weakness,
diuretic,
antidiarrheal
Leaf,
Semal Bombax Bombaca | Tree seed, Dysentery,antid ~
ceiba ceae bark, ote, laxative,
flower, tonic
gum
Shisham | Dalbergia | Fabaceae | Tree Leaf, Skin disease, ~ v
SiSS00 bark, pods | gonorrhoea,
dysentery,
itching
Siris Albizia Fabaceae | Tree Leaf, seed | Antidote, v \
lebbek asthma, piles,
diarrhoea
Sitafal Annona Annonac | Tree Fruits, Constipation,
squamosa | eae leaves, vomiting,
seeds, cough,
root purgative
Tendu Diospyros | Ebenacea | Tree Fruit Gum useful for | 4/ 4
melonoxyl | e eye disease
on
Tulsi Ocimum Limiacea | Herb Leaves Roots for
sanctum e cancer and

seeds for tonic

CM=Commercials S=Sacred, E= Edible, CN=Construction
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Diversity of macro-fungi in central India-I11: Serpula spp.
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Introduction

Several basidiomycetes species and other
fungi have been found on bamboo (Boidin
et al 1986) playing an important role in its
decay in natural environments. Some
polypores have been described being
specific to this substrate, while others are
able to decay bamboo and a variety of
substrates as well (Ryvarden 1975b,
Ryvarden and Johansen 1980, Hjortstam
and Ryvarden 1984, Hattori 2002,
Ryvarden and De Meijer 2002). Serpula
Pers. ex (Aphyllophorales, Basidio -
mycotina) Gray was with Boletus
lacrymans Waulfen as type species and the
genus is characterized by its dark brown
and meruloid to poroid hymenophore,
brown, doubled walled and cynophilous
basidipores and by causing a brown rot on
wood or bamboo. Two species of the
genus have been documented in seven
provinces of China (Hjortstam and
Ryvarden 1988; Bi et al., 1994; Li, 1991;
Siuzev, 1910; Teng, 1996). During the
study on wood rotting fungi of central
India, collections of the fungal fruiting
bodies were examined and Serpula similis
and S. lacrymans were found. The purpose
of this study is to describe two polypore
species collected in clump of bamboo
(Dendrcalamus strictus) and in dry twigs
of Prosopis juliflora with a yellow to
orange pore surface. This is widely
distributed in SE Asia, and commonly seen
on bamboo (Cooke, 1957) but also on
hardwoods. Serpula similis is most

probably a  paleotropical  species,
frequently collected on bamboo, both in
the wild and in buildings, but also on other
wood such as Leucaena glauca (Cooke
1957).

Notably, however, S.lacrymans is very
rarely found outside the built environment
in Europe, with there being only one
published report of its occurrence in
Europe in its presumed natural
environment, the forest floor (Kotlaba,
1992). Reports of the fungus from other
parts of the world are also limited,
although there is now good evidence that
S.lacrymans resides in regions of the
Himalayan foothills; however, it does not
appear to be prevalemt in that natural
environment (Bagchee, 1954; White et al,
1997). In the present study two macro-
fungi, Serpula similis and S. lacrymans
associated with clump of Dendrcalamus
strictus and dry twigs of Prosopis juliflora
causing stem rot are described from central
India.

Materials and methods

Collection of samples

The fungal fruiting bodies were collected
on 29.9.2011 and 23 January, 2006 from
Peherwa (Achanakmar) Peedha (Khodri)
Bilaspur Division, Manendragarh,
Chorbhatti, (Chilhi), Chhatishgarh and
Prosopis juliflora, Dapcha, Katthiwada,
Jhabua, MP, N22°27°690>> E74°08°858. It
is situated between (22°27' 690"N latitude
and 74°08'858" E longitude).All the
relevant information regarding collected
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fungal fruiting bodies the habit and habitat,
color, texture, size and size, hymenial
configuration zonations etc. were recorded
at collection spot. Spore prints were also
taken. Microscopic details of various parts
of fruiting bodies, hyphal system and
spores were studied as suggested by
Teixeira (1962). Specimens of Serpula
similis (TF3191) and S. lacrymans
(TF448) were deposited in the mycology
herbarium of Forest Pathology Division,
TFRI, Jabalpur, (M.P.) India.
Identification of fungus

Identification of fungal fruiting bodies has
done with help of relevant literature
(Bakshi 1971, Ryvarden and Johansen
1980, Roy and De 1996, Verma et al.
2008, Tiwari et al. 2013) and internet.
Results

Taxonomic description:

Serpula lacrymans (Wulfen) J. Schrot.
(Fig.1)

Synonyms:

Boletus lacrymans Wulfen, (1781)

Boletus obliquus Bolton, (1788)
Gyrophana lacrymans Wulfen, (1900)
Merulius destruens Pers., (1801)

Merulius domesticus H.G. Falk, (1912)
Merulius giganteus Saut., (1877)

Merulius guillemotii Boud. (1894)
Merulius lacrymans Wulfen, (1801)
Merulius lacrymans var. guillemotii
Boud.,(1905)

Merulius lacrymans var. terrestris Peck,
(1897)

Merulius terrestris (Peck) Burt, (1917)
Merulius vastator Tode, Abh. naturforsch.
(1783)

Serpula destruens (Pers.) Gray, (1821)
Serpula domestica (Falck) Bondartsev,
(1948)

Serpula terrestris (Burt) S. Ahmad,
Monogr. (1972)

Sesia gigantea (Saut.) Kuntze, Revis.
(1891)

Sistotrema cellare Pers., (1801)

Scientific classification:

Kingdom: Fungi

Phylum: Basidiomycotina

Class: Agaricomycetes

Order: Bolatels

Family:  Serpulaceae

Genus:  Serpula

Species epithet: lacrymans and similis
Fruit body effuso reflex, 1.5-10 x 1.5-
2.0cm, easily separable from substratum,
margin thick, upper surface, cream,
wrinkle, zonate, cottony, hymenial surface
tobacco brown, pores sallow, 2-3/mm,
2mm long, context cream white, 1.0mm
thick, KOH turn dark brown, hyphal
system dimitic, basidiospores rusty brown,
ellipsoid, thick walled, guttulate, 7.5x5um.

Causing brown cuboidal rot in twigs.
Fig-1 Serpula lacrymans fruit bodies on
Prosopis juliflora
Serpula similis (Berk. & Broome) Ginns
(Figs. 2-4)
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Synonymy:

Merulius similis Berk. & Broome, (1873)
Sesia  similis  (Berk.
Kuntze, (1891)
Gyrophana similis (Berk. & Broome)
Pat., Bull. (1923)

& Broome)

. E 2
Figures-2: Serula similis habit
Annual, resupinate to distinctly pileate,
imbricate, sessile, fleshy and more or less
watery when fresh, becoming corky, brittle
and light in weight on drying, 80-100 x 40-
45 x 12-15 (LxBxXT). Pileus, flabelliform
to semicircular, surface cream to light
lemon yellow, azonate, uneven, smooth,
tomentose, shiny, margin cream, entire,
thick. Context, pale cream color, soft
corky to spongy, upto 14 mm thick.
Hymenium, meruloid to reticulate folds,
folds more prominent and thick towards
the centre, lemon yellow to turmeric
yellow, poroid, pores 1-2/mm, irregular to
daedaloid, poretube 1mm long, turmeric
yellow. Hyphal system, dimitic, generative
hyphae hyaline, clamped, branched, thin
walled, granular, 2.5-6.0pum wide, skeletal
hyphae hyaline, unbranched, with wide
lumen, thick walled, 1.5-3.0 um wide.

Basidia, hyaline, clavate, with a basal
clamp and four sterigmata, 19.5-31.0 x
3.5-7.5um. Basidiospore, subglobbose,
bright yellow, thick walled, smooth, 4.5-
5.5 x 3.5-4.5um (Figs. 1-8).Causing brown
rot.

Host and Collection examined: Serpula
similis  was found in clumps of

' Peherwa
(Achanakmar) Peedha (Khodri), Bilaspur
Figure-3-4 Serpula similis basidium

Dendrcalamus strictus,
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attached with
basidiospores
Division,  Manendragarh,  Chorbhatti,
(Chilhi), CG, TF3153, collected by Jagrati
Parihar and Serpula lacrymans on
Prosopis juliflora, Dapcha, Katthiwada,
Jhabua ( M.P.) dated 23.1.06 collected by
R.K.Verma.

Distribution and other known host (s):
Serpula similis distribution of Sri Lanka,
India, Nepal, China, Tropical Asia and
North America and other known hosts of
dead wood, bamboo, twigs etc. Serpula
lacrymans distribution of Worldwide,
North Europe, North America, New
Zealand, India (J&K, Western Himalayas,
Jhabua, M.P.) and other known host(s) are
Spruce, fir, Abies pindrow.

Discussion

The dry rot fungi, Serpula similis and S.
lacrymans, are one of the most important
wood decay fungi in the built environment
causing many hundreds of millions of
pounds of damage each year in many
countries around the world. S.lacrymans is
a typical brown rot fungus utilising non-
enzymatic mechanisms to modify lignin
and initiate the depolymerisation of
cellulose. This Basidiomycete is timber
decay caused by the fungus. Notably,
however, S.lacrymans is very rarely found
outside the built environment in Europe,
with there being only one published report
of its occurrence in Europe in its presumed
natural environment, the forest floor
(Kotlaba, 1992). Reports of the fungus
from other parts of the world are also
limited, although there is now good
evidence that S.lacrymans resides in
regions of the Himalayan foothills;
however, it does not appear to be prevalent
in that natural environment (Bagchee,
1954; White et al, 1997).

basidiospores, 4.
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Abstract

The present work designed to assess the
tree stratum and forest floor biomass of
three sites at Kumda collieries of
Bishrampur,  Surajpur  district  of
Chhattisgarh. A sum of 19 tree species
distributing among 10 families were
recorded across the collieries. The
distribution of species revealed that most
dominant family was Fabaceae in the
entire concerned site. Site-1 reflects 9
species representing 6 families, site-11
having 10 species distributed in 7 families
whereas  site-1ll  showing maximum
number of species. Total forest floor
biomass was found to be highest in site-11l
(6.07 t/ha) followed by site-1l (5.21 t/ha)
and site-1 (2.61 t/ha). The leaf litter ranged
from 1.79-4.02 t/ha, whereas wood litter
varied from 0.82-2.05 t/ha, respectively.
The study reveals that as the distance from
mining point increases the occurance of
tree species and forest floor biomass also
increases. Proper planning, conservation
affords, elite management practices,
ecorestoration  and  ecodevelopment
perspectives of the collieries needs to be
applied for betterment of the sites.
Keywords: Forest floor biomass, Leaf
litter, Tree stratum, Wood litter
Introduction

The mining activity cause severe effect on
social, ecological and environmental
segments including its dynamics in various
ways. Mining activities leads to pollution
of different environmental segments, alter
the vegetation dynamics along with forest

ecosystems, issues of human health and
habitation has became the matter of
serious concern and it needs to be address
on priority basis properly. The impairment
in the physical, chemical and biological
quality of the environment affects human
health, flora, fauna and ecological balance
(Jhariya et al., 2013 & 2016; Kumar et al.,
2015 & 2016; Jhariya and Yadav, 2016;
Amit Kumar et al., 2016).

Bishrampur bestowed with rich sources of
coal reserves and therefore various mining
centres are situated in the region.
Excessive mining in this collieries leads
towards deforestation, pollution, loss of
biodiversity, disrupting environmental and
ecological functioning (Singh et al., 2013;
Kumar et al., 2015 & 2016; Jhariya et al.,
2013 & 2016; Jhariya and Yadav, 2016;
Amit Kumar et al., 2016). The waste
material generated due to mining operation
leads to huge area under the overburden
dupms which leads towards changes in
topography, modify the drainage system
and prevent vegetation  succession
(Bradshaw and Chadwick, 1980; Wali,
1987). Vegetation recruitment on collieries
may influenced by the natural recovery
process and site conditions. Although,
various tree species are capable to grow
and subsequently colonize in minining
sites under the favourable soil and
environmental  conditions.  Therefore,
assessment of species, their distribution
and status in a particular site faciliated idea
on natural establishment and recovery of
vegetation, capability and potential of
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species, need of conservation priority and
suitable management implications.
Material and methods

We studied Kumda collieries and its
proximity of Bishrampur in Surajpur
district of Chhattisgarh to assess the tree
stratum and litter biomass. Three sites
were concerned for the study which were
categorised as Site-l1 (upto 1 km from
mining point), Site-1l (1 to 3 km) and Site-
Il (more than 3 km) based on distance
from the mining operation point. In each
site 10 x 10 m size quadrat was randomly
laid for measuring tree species and 50 cm
x 50 cm quadrats was laid for
quantification of litter biomass.

Results and discussion

Floristic composition of tree species

The occurance and distribution of tree
species in different sites of collieries

revealed that a sum of 19 tree species
distributing in 10 families were recorded
across the site (table 1). The familywise
contribution to the total number of species
followed the order Fabaceae (6 species) >
Myrtaceae (3 species) > Lamiaceae,
Mimosaceae (2 species each) > Ebenaceae,
Meliaceae, Phyllantahceae, Moraceae,
Annonaceae, Rhamnaceae (1 species
each), respectively. The result revealed
that the species like Cassia siamea,
Pongamia pinnata, Tectona grandis and
Ziziphus mouritiana were found to be
common in all the sites. Whereas the
species Acacia nilotica, Albizia lebbeck,
Albizia procera, Annona squamosa,
Artocarpus heterophyllus and Butea
monosperma were reported in site-111 only
(table 1).

Table 1: Occurance and distribution of tree species in different sites of collieries

Species Site-1 Site-11 Site-111
Acacia mangium + -- +
Acacia nilotica - -- +
Albizia lebbeck - - +
Albizia procera - - +
Annona squamosa - - +
Artocarpus heterophyllus -- -- +
Azadirachta indica + + -
Butea monosperma - -- +
Cassia siamea + + +
Dalbergia sissoo - + +
Diospyros melanoxylon + + -
Eucalyptus globulus + - +
Gmelina arborea + -- -
Phyllanthus emblica -- + -
Pongamia pinnata + + +
Psidium guajava - + -
Syzygium Cumini - + +
Tectona grandis + + +
Ziziphus mouritiana + + +
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Note: + indicating presence of the species whereas -- indicating absence of the species in collieries

The familywise distribution of species
revealed that the family Fabaceae was
found to be predominant in the entire
concerned site. Site-1 reflects 9 species
with 6 families, site-1l has 10 species with
7 families whereas site-111 has maximum

number of species i.e., 15 with 7 familes in
Kumda collieries (table 2). The
representation of Annonaceae,
Mimosaceae and Moraceae families were
reported in site-111 only.

Table 2: Familywise distribution of tree species in different sites of collieries

Species Site-1 Site-11 Site-111 Overall
Annonaceae - - 1 (6.66) 1 (5.26)
Ebenaceae 1(11.11) 1(10.0) - 1 (5.26)
Fabaceae 3(33.33) 3(30.0) 6 (40.0) 6 (31.57)
Lamiaceae 2 (22.22) 1(10.0) 1 (6.66) 2 (10.52)
Meliaceae 1(11.11) 1(10.0) - 1 (5.26)
Mimosaceae - - 2 (13.13) 2 (10.52)
Moraceae - - 1 (6.66) 1 (5.26)
Myrtaceae 1(11.11) 2 (20.0) 3 (20.0) 3 (15.78)
Phyllanthaceae - 1(10.0) - 1 (5.26)
Rhamnaceae 1(11.11) 1(10.0) 1 (6.66) 1(5.26)
Total 9 10 15 19

Forest floor biomass in kumda collieries
Forest floor biomass in different sites of
Kumda collieries was calculated and
presented in table 3. The total forest floor
biomass was found to be highest in site-111
(6.07 t/ha) followed by site-1l (5.21 t/ha)
and site-1 (2.61 t/ha). The leaf litter ranged
between 1.79-4.02 t/ha, whereas wood

biomass was 3.05 t/ha, 1.58 t/ha and 4.63
t/ha, respectively across the different
mining sites. The overall contribution of
leaf and wood litter in total forest floor
biomass was 68.58% leaf and 31.42%
wood in site-l, 64.30% leaf and 35.70%
wood in site-1l, 66.23% leaf and 33.77%
wood in site-11l, whereas it was 65.87%

litter varied from 0.82-2.05 t/ha, leaf and 34.13% wood for average forest
respectively. The average value of leaf floor biomass across the collieries,
litter, wood litter and total forest floor respectively.

Table 3 : Forest Floor Biomass (t/ha) in different sites of Kumda Collieries

Site Leaf Litter Wood Litter Total

Site-I 1.79+0.22 0.82+0.07 2.61+0.18

Site-I1 3.35+0.41 1.86+0.32 5.21+0.38

Site-111 4.02+0.40 2.05+0.20 6.07+0.43

Average 3.05+0.20 1.58+0.14 4.63%0.22
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There is great variation in tree stratum and
forest floor biomass in different mining
sites. It is the direct consequenes of biotic
disturbances  which influencing the
vegetation and litter dynamics of the sites.
Our findings showed that level and
intensity of the pressure or distrubance
regimes decreases the increment in number
of species, occurance, family richness and
total litter biomass was recorded. This is
supported by the fact that the scale of
disturbance in a ecosystem get reduced the
least impact on vegetation dynamics and
functioning. In present investigation 19
tree species with 10 families were
recorded across the collieries. Singh et al.
(2014) reported 25 tree species for mining
sites of Jharkhand. Tom-Dery et al. (2012)
reported 8 tree species across the mined
and unmined site of northern Ghana.
Furthermore, they reported a total of 18
woody species comprised 14 families and
Leguminosae was found to be most
dominant family, which supported the
present findings of our study. Similarly,
Atugbire (2010) reported a total of 14
woody species, of which 12 were
represented by tree species in the
Bolgatanga.

In the forest ecosystem rate of litter
production, decomposition and nutrient
release represent major pools and pathway
of nutrient transfer from vegetation
compartments to soil. The site conditions,
species pool and disturbance regimes
control the vegetation dynamics, soil biota
and different properties of soils.
Disturbance regime also influences the
amount of organic matter accumulatin and
cycling of nutrient from different
compartments (Jordan, 1985; Yadav et al.,
2008; Jhariya, 2014). Therefore, the
information on littermass and litterfall

pattern, rate and quality are potential keys
to describe changes goverened by natural
and anthroporgenic means (Sizer et al.,
2000; Jhariya, 2014).

In our findings its found that the total litter
biomass was more than twice in site-1ll
which is located much faraway from
mining  point as  compared to
anthropogenically disturbed area (site-1).
The present range of the forest floor
biomass is well comparable with Kumar
(2015). He reported that the forest floor
biomass in different site of mining areas
was 4.20 t/ha in eastern direction, of which
95.23% constituted by leaf litter and
remaining (4.77%) by wood litter. While
in the western direction the total forest
floor biomass was 5.30 t/ha, of which
90.5% contributed by leaf litter and
remaining (9.5%) by wood litter. In the
northern direction, the total forest floor
was 4.91 t/ha, of which 72.8% constituted
by leaf litter and remaining (27.2%) by
wood litter. Similarly in the southern
aspect the total forest floor biomass was
5.65 t/ha, of which 64.51% shared by leaf
litter and remaining (35.49%) by wood
litter, respectively. Furthermore, the litter
biomass in different plantation site of coal
mine was 4.01 t/ha in eucalyptus
plantation, of which 61.34% constituted by
leaf litter and remaining by wood litter.
While in the teak plantation it was 1.98
t/ha, of which 98.48% contributed by leaf
litter and remaining by wood litter. In the
mixed plantation, the total litter biomass
was 2.78 t/ha, of which 66.91% constituted
by leaf litter and remaining (33.09%) by
wood litter, respectively (Kumar et al.,
2016), which were found well withing the
range of present calculated values.
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Conclusion

Site-1 was found to be more degraded and
has less floral diversity in terms of speceis
presence, their occurance and distribution
over the concerned collieries. The litter
biomass was also found to be least in this
site. The tree species were not distributed
uniformly and any distinctive pattern were
not found. Tree stratum showed mixed
composition and varied across the sites of
the collieries. Mining activities in
collieries have substantial impact on tree
species and litter biomass. Vegetation
recovery which can be obtained by
regeneration of species with proper
protection measures must be implemented
followed by plantation activities in the
proximity of collieries. It is suggested that
reforestation of degraded sites should be
carried out to improve the vegetation cover
and site condition which leads towards
restoration of the sites.
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Ailurus fulgens F.Cuvier

Ailurus fulgens also known as red panda
and red bear-cat is amammal found
throughout the eastern Himalayan
mountain regions between 2200-4800
meters elevations in northern Burma,
Nepal, Indiaand southwestern China. In
India, they found in Sikkim, Assam,
Arunachal Pradesh and temperate forests
of the Himalayas and also crowned as state
animal of Sikkim. The red panda is the
only living species of
the genus Ailurus and the family Ailuridae
and order carnivora. Earlier it has been
placed in the raccoon and bear families,
but the results of phylogenetic research
provide strong support for its taxonomic
classification in its own family Ailuridae.

Red Panda has reddish-brown fur, a long,
shaggy tail, and is slightly larger than
a domestic cat. The weight of Red panda is
varies between 3 to 6.2 kg. Head to body
length is between 50 to 64 cm, and the
length of tail is between 30 to 52 cm. Red
panda is one of the beautiful and colorful
animal. The color of upper body is bright
reddish-brown. They have soft and dense
furs, which helps to keep it warm during

the winter. The under parts and legs are
dark brown or black in color. They also
have thick and woolly fur on the under
parts and legs which not only helps to keep
their feet warm but also prevents them
from slipping on the wet branches. They
have reddish brown mask-like markings
over the eyes. The color of eyes is dark
brown. The light compact face has white
badges with tear markings and robust
cranial dental feathers, but each individual
can have distinctive markings. Their
roundish head has medium-sized with
upright ears and the borders around the
ears are primarily white. They has black
nose. The tail is long and bushy with many
alternating red and buff or yellowish rings
and the soles of the feet are covered with
thick white hair to provide warmth. The
legs are black and short with thick fur on
the soles of the paws. Red panda has semi-
retractable claws to aid climbing and
stability amongst the branches. Males are
slightly larger than females. They are
excellent climbers, and the semi-
retractable claws allow them to be efficient
climbers. Red panda is an omnivorous
animal and wusually feed on small
mammals, birds, eggs, insects, leaves,
bark, fruits, flowers and berries. They
mainly feed on bamboos. They also feed
on mushrooms, roots, acorns, lichen and
grasses. Red panda is generally a solitary
animal, except during their mating season.
It is nocturnal and is mostly active in the
early morning and late afternoon, and
sleeping on tree branches or in tree
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hollows during the day. They have a wide
range of vocalizations, the most peculiar of
which is a ‘quack-snort’. Males occupy
territories that overlap those of several
females, especially in the mating season,
and territories of both sexes are marked
with anal secretions. They have several
ways of marking their territories and home
ranges, like marking with urine, secretions
from anal glands, and scents from glands
on the pads of their feet. Shortly after
waking, they clean their fur like a cat,
licking their front paws and then rubbing
their backs, stomachs and sides. They also
rub their backs and bellies along the sides
of trees or rocks. The age of sexual
maturity is between 18 to 24 months and
breeding season is between January to
July. Both sexes may mate with more than
one partner. Cubs are 2 to 4 in numbers
and gestation period is between 3 to 4
months. Female will make a nest out of
grass, leaves and twigs in either a hollow
tree or rock crevasse during the gestation
period. After birth, the mothers clean the
cubs and are able to recognize each by its
smell. Young are born blind and helpless;
they open their eyes after 16 to 20
days. After about 90 days, they have
achieved full adult fur and coloring, and
begin to venture out of the nest. The cubs
stay with their mother until the next litter
is born in the following summer. The
average lifespan of Red pandas is between
8 to 14 years.

Red panda is a Schedule — | animal,
according to wildlife (Protection) act, 1972
and classified as Vulnerable (VU) by the
IUCN because its wild population is
estimated less than 10,000 mature
individuals and continues to decline due
to habitat

loss and fragmentation, poaching,

and inbreeding depression, although red
pandas are protected by national laws in
their range countries. The primary threats
to red pandas are direct harvest from the
wild, live or dead, competition with
domestic livestock resulting in their habitat
degradation, and deforestation resulting in
habitat loss or fragmentation. In India, the
biggest threat seems to be habitat loss
followed by poaching, while in China, the
biggest threat seems to be hunting and
poaching. India is trying its best to
conserve the red panda and hunting is
completely illegal here. India has 20
protected areas with known or possible red
panda populations in Sikkim, Arunachal

Pradesh, and West Bengal such
as Khangchendzonga National
Park, Namdapha National Park,

and Singalila  National Park, and a

coordinated conservation policy for the red

panda.

Aristolochia elegans Mast.
Byl

»aty

Aristolochia elegans commonly known by
multiple names as Calico Flower, Duck
Flower, Dutchman’s pipe, Elegant
Dutchman’s and Battakh Phul due to its
shape. It belongs to family
Aristolochiaceae and order Piperales.

The plant is a climbing beautiful vine with
solitary, axillary, very unusual flowers
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resembling a Sherlock Holme's pipe
(hence the common name of "Dutchman's
pipe™) and with beautiful green heart-
shaped leaves that can reach about 3-4.5
meters in length. Stems of the A. elegans
are slender, woody, twine gracefully in
tight coils around fence wire and other
supports lifting itself to heights of 3-4.6 m.
Leaves are bright green in color, forming
dense attractive foliage whereas petiole is
auriculate at base, 3-5 cm long. Flowers
are solitary, axillary, 7-8 cm long, on 4-10
cm long pedicels, heart-shaped, and
greenish yellow with intricate purplish-
brown markings. The inner surface of the
flared mouth is completely purplish-
brown. Perianth limb is inflated, disk-
shaped, 10 cm in diameter, abruptly
spreading from the tube, pale yellowish
green, swollen, contracted at the mouth,
funnel-shaped at top, rich purple with
creamy white markings and bent.
Gynostemium is 8 mm high, 5 mm
wide. Stamens are 6 in number. Fruits
(Capsules) cylindrical, beaked with 0.5-1
cm long beak, 4.5-6 cm long, 2.5 cm in
diameter, dry, dehiscent, splitting like
small parachutes. Seeds are numerous, flat,
6 mm long, winged, easily dispersed by
wind. Flowering and Fruiting occurs
usually in June-July.

A. elegans prefers acid-neutral soils (pH
5.5-7) and average moisture, in part sun to
shade. An ornamental plant found in
Indian gardens, rarely in hedges. The plant
is native to Brazil, invasive species in
Australiaand in the southern United
States. In Australia, A. elegans is fatal to
the caterpillars of Ornithoptera
euphorion and of the threatened Richmond
Butterfly and threatens to displace their
proper host plant, A. tagala .In India this
plant is mostly found in cultivated forms.

Altitude range varies from 0-1150 m in
height.

PInat contains aristolochic acid, a toxic
alkaloid and is an ornamental vine
cultivated in Hawai'i and other tropical
areas for their colourful and unique pipe
shaped flowers. It is especially good at
covering chain link and other wire fences.
Member of the genus Aristolochia are also
called birthworts and are occasionally
encountered in herbal preparations as a
remedy for various ailments as well as to
ease the pain of childbirth. They are also
sometimes used to treat malaria and other
diseases. Nevertheless, all of these plants
are highly toxic, especially to the kidneys.
Avoid herbal supplements containing
members of this genus. Incorrect doses can
cause vomiting, pain and even death.

A. elegans is classified as a Category Il (an
invasive exotic that has increased in
abundance or frequency but has not yet
altered plant communities to the extent
shown by Category | species. A. elegans is
sparingly cultivated climber in India. As
this plant is not widely planted, thus it is
currently distributed in a few lowland rural
and residential areas. However, the plant is
ornamental and looks beautiful but it is not
certain how widespread and invasive this
species will become, though it readily
spreads from gardens via numerous flat
winged seeds. A. elegans can be put on the
noxious weed and to help prevent further
spread through horticulture trade. Thus,
there should be proper check for these
cultivated plants, so that in future, it will
not affect adversely later to humankind
and can be utilized for its medicinal
purposes.
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