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Study site. The studY was don e during March and APril months of zotT in ZilPi

rillage of Wardha district of Maharashtra ( India). ZilPi is situated at 21.0658" N'

r It.8(rrr6" E arrtl aPlr :llf l'flr " 
*t,,,lt ,,r",, is l tlPiclrl

village with amPle cattle sheds. Usrta lly, the rillagers collect and dePosit the cattle

dung on pile near the cattle shed.

Sampling. Immatures of Aphodius moest us were collected from this area and

reared in laboratory till adult to confirm the sPecies identitY' les a r\ae

PALPR CI

rr rl ittr itl t'lr ttr ltlr,tlt'st'a ltl t'
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*ere removed frorn dung t forceps

vidyabhorti College. Seloo

MORPHOI,OGYOF IMMATURE'S OF AP- HODIUS

wio:ci.eea""rqlH$ri;rrr"#,""*t3,J,".ii3i,,
(COI,F-OPTERA: !

Suvarna S' Khadakkar*' Ashish- D' fiple** '

'rind Arun M' Khurad"

. centre ror Sericulrure.and t'r?IJt,l:ii fff."€:ffffI,ff:H:',il"u:i-,ii!,!:'I" 
u'n-'

*s:,ll'IHliH:".U',$i[v"ii:'l'6;ii\#:'ffi ;. ilffi ; ;;,'oq-, iN ote

IKhadakkar, S. S', fipte' A' D' & Khurad' A- M' 2orS Morphologr of immatures of

Aohodius (Neocolophodrusl ^i"i"t"'ii"u?ti's' 
rSor) (coleoptera: scarabaerdae:

li'iliil'rol .ffi;-dntomolory & zoolos/' 13 (2): 616-6211

ABSTRACT: lmmatures of Aphodius (Neocalophodirrs) 416s51'v5 lFahricius t8ot) were

srrrdied and comparerl *t'n n '"ljii""ii't' 
;';;;;";i 4' iuros :rn. -4 q,tttorics The Illrd

t.stut iutru ul A. 
'rrocstus 

drtl''";ll;;:;;';t " 
;i ;'lu'i'n"'it 'tit un thc \('ntrul anal lobe' r"

[iiliriix*$iutrl]"J:t*l,fi,'k*;ry1'#I]*J""'"''::;'*lx]

3i;g3ff11$"-1;.,,5lE!*t';il*'31,i[q*f 
f 
"'*"'-"t+l*+

KI.\' \1 ( )ltDS: ('opt r4rltlg' rtt:'' ltt't tl"'' " 
l'ritc g''til"' Ilitltlrlslltril

Aohodius (NeocotaphodiusJ moestus (Fabricif:::^8,o']lt widelv distributed-in

at#i:;i';,'il;l;;;;;"' ffi;;;'"t"; and oriental region (Schoolmeesters'

zorT). lperate countries. But
I mmature stages ol dung beetle have been studied in ten

the studies from Asiatic '"8i;' 
i;di;" t;btontin"nt ut" restricted to few spectes

onlv. Adults of dung beetle ;'t^;1;;;t i; focus in taxono-mv studies However'

immatures can plal' n,,ulo"'i'rl"ii'i'*uno"y antl identihcation of species'

Literature survey lack 
'nV 

a"""'ipiil"' on imntature stages of genus Aphodius

from Indian subcontinent' tit'!"J"t"ptr; beetle aphodius moesrus is very

common in central l'aiu o'i iiitf 
" 

'i'-ttnl*n 
uuout the immature stages of this

soecies. Description or the ,l\;;[.;ri;;;;'oiarnrairr. -oestus is una'ailable

This studv has been tt''t"i";ii' ;;.J-io 
'tu'dv 

the immature stages of this

snecies. Howeve., apr'oai" t'i'o' iv;;;'; al'' ig^gz)' l'phodius (Ploqiosonus)

;,",,,, ;il;;; i;aq,.,"i[ij1ffi,ii::*,ff:ll::;:fl:].ffi ':iT:jthe Anhodttnes wltose tluIttatures r..e It 'uw(urIr.i!s" ' " --

inunf, io u" *o.phologicallv related'

MATERIAL AND METHODS
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BUTTERFLY DMRSITY IN RELATION TO l-IE^l}TrvE ABUNDAXCE AND'

"1'.'irT""r'n-"1t;d-;irt;i'r-a-iiiar'nnaRAsHrRA'cENTRALINDIA
Aahieh TlPle

Dcpt ot zooroBr' "'"'ya'ri:i:ll:i:,,:,fl::;,y'-.,1:l:i rf 
arshtra' 442 r04' rnd'a

mdABarRAcr:_ and occurrence ot butl'rov specles ln a

;.:""*,,;'*il ii;i*]i' ;*i.=rdrl;"i,$1[:],4:1N"ry*. :l
so.cres was rccorded from tnt *t"o'rr'itt]t'''i tl'it't"t" ni specres 2g"/' were commonlY occurrrnt 460'! wer€ very

common, gozo wcr. not rare, t 3"2. wcrcllrc 6nd 3eo were vcry rarclv occurrrng' Aboul 06 sPccres of rhe rccorded ones

.ome under lhe protedion "ttt'oo 
o' ifl"t'io'lti*'" 'ttt "t*ttt" 

Act 1972- Tbc obs'rvations suPport rhr value of

:;:'il; ;;,;il;'pro'ralne "auaur' 
r€sourccs ror butternrcs'

NTERNATIONAL
o

Kct-orilr: lndra L'€prdopt.ra, d

MULTIPU RPOST SOCIETY Global Peace Multi

www.vmsindia.ort

, Seloo crlY, Maharash!ra

So( RNo. MH I N

r lndia hosts 351' and the western

ln Central lndia, the butterflY

ed areas of vidarbha 65 sPectes

TNTRODUCTION
.l . gu,t"rfti." "r. th. most beautilul

end colourful clcatures on the ea'th and have

l"i..i..",n.,1" value Butterflies have alwavs

o.I" I *Or*, of rnterest and they are probably

;;;;;J ,; buds rn their universdl popularrtv

"r.f.i"g''.rt."1,, 
and fondness among children'

;;;;;;;"," and scientist alrke Thrs is partl'

,,ur,Ur,.,Uf.' lu Ihe gr('it! rat'ttlt and l)c:rul\ ()l

,ilo "",""t 
patterni and partly to their aromalic

ir"""i.-t-.,i". during mimicry and migration

ixrnte, ZoOot. Thcy constitute one of the most

l;;;;;. lrnks 'n' 
ecologrcal pvramids of food

:;;1., a lrnk berween Planrs and other

ir'Jl,or" like birds' reptrles and sprders;

L.""r""",a* and transmlttlng energv from

;r*. 
- 
,,-,-" to lhc arrrmal AmonE'st t}lc

t";;;;.;""", butrer'lies are becomins

.",i"*"ti, weil studied for them to be used for

;;.;;i'.;";;"t'on Plannrns in some parts or

iha ooot"" as a representative insect group

' (Thomas, 1992)'
Butterflies arc very sensitive biota to

'ar,riron-ar,t and are directly affected bv

:;:;;.; tIt rltc lrabrt'rts' 'rtttrosPlrtrr(
;;;;:;;,tt. and dte wcather condrtions; theY

.1"'i. *.a indicators of environment changes

"-,. 
.i 

", 
, 2006)' Most of the bulterflies are

l"I""J t. in." o"currrnce' they a'e abundant

n"irl 
-f.o- 

begrnnrng of monsoon lJuneJul\'l lrll

iiJ"arru *,n"ttt rnugust-Novemberl and dechne

in "pa"i"" 
abundance fiom lale \trnler

ll)ecember-J anuarvl up to the end of summer

nrole and Khurad 2OO9l

Butterf'lies have been studied

svstematically Since the carly ISth century and

,'o"ri ,n z:ti spccics are documented worldwrde

,r, ,nqa ln.ppn.t, 1998)' Thrs figure is nor

"orr",-, 
t..a.,"a of the continuous addltion of

new butterflles and also due to ongotng

,l,an*.".-"ar,t bctwetn ta-\onomists over the

status of manY sPecies'
. The lndian subcontinent a diverse

terrarn, climate and vegetation hosts about

I,504 species of butterilies (Tiple 20 I I I of which

Pen tlsu Ia
Chats 336
diversitY was repofied earlier bv Forsaveth'

( t 88a); S"ihhoc, {188 6); Betham, (1890, 1891) &

witt, (1909). DAbreeu, (1931) documented a

total of 177 sPecies occu rring in the ersMhile

Central Provinces lnow Madhya Pradesh and

Vidarbha). In the recent Past, several workers

have studied butterllies from urban, rural and

protect
belongrng lo 52 8,enera representrng 7 familles

lrotll l'( D( ll Tl8,c l l{cscr\(, lMaharashtra)

(sharma & liadhakrishnan, 2OO5l; 68 sPecies of

butterflies of 5O genera were recorded from

Tadoba Andhari Tiger Reserve (Sharma &

Radhakrishnan, 2006) and lO3 sPecies of

bultelllies were recorded from Melghat Tiger

Re s€r\ e (wada*ar, 2OO

l2ooql reporled 145 s
8). TiPle & Khurad'
pe<'res of l)ullerflles

rceortlecl, ul \ hrch 02 spcctes wcrc rlew Iccords

-- -\.:\
Loq

f//

(tttoo
(,
I
o

-0.rgr

1
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Bor Wildlife
Butterflies (Lepidoptera Rhopalocera) of.the

;;;;;;tr, w"i'an", Maharashtra' central I ndia

Ashish TiPle

DcpI m.rrr ul Zo,'log\' Vr'lhvrbhmtr (i'll'g' Sckx.r. wrrdhc *r2 l0{. lnd'r: c'matl lshtshdtrpldtr'v oo 
'o''n

ABSTRACT

KEY WOROS

REreived l6 03 20l8: sccepl'd 22 05 201R: Finled 30 09 2018: pubhshcii onlrne 0S l0 20llt

Easl and $ccls thc Maikal Hill rangc which comes

frorn Kanha (Figs. l-3 )

Among irsccl' butterfl ics arc thc most bcauliful

and colourful crcalurcs on thc carth. hil\c a grcal

ilcslhr'trc Yaluc ond arc cil llcd lhc flYing lcwcls or

11,31y pf w rl tl anrnrals 
_lhc 

rcscrYc r('\crs n ar(';l
lhlltrrllics orc g(nrrlll)

ThcJr!cr\rl\,'lbtrllt'rll\:p((rt\(LrnrdoPl\'rilRht'nalo(cra)wassl'rllcd'lnthc.B{r'Wrldllfc
iil.;l.,n.'ii,nii; il;ii,.i'u,"o tc"ni'"t i'Ji'r"r irt rl krn: tr'rnr r0rr ,.' 20r? A tor:rr ur

l l4 sDccrrs of bullerl'Les bcl"ngrn!' li' n lu$'l't' *ttt rccurd'd M\'sr oI lhc bullel[llcs

;J;,il;;i;; ',;i;c 
ramrn 

-Nvmphalrrrac (1s spc(it\1 34 L\(.tnrditc^spc(rr\ *(rc

ilffi ;;;i;: ; ti u",p"ai'u" ono I ll Picrrdao spo(ics werc rccordcd' 8 spccr\"s wcrrr

recorded liom the Paprlronrdae and t spt''ies tionr the Riodinir'lae lamity Anron8 thc Il'1

ffiil; ;r;;.i; spesres (onre .ndcr rhe prorcrrron r,rctsury \rl rhe lnJran. wrld Lrlt

,tzr,,,rrtt- Eltl,,,'t '1 , lltlt'ltt'ru^ 4t

lonolvce helico,l. Bdtrisibrri) The obsenatruns suppon lhe value of lhe National P0rk ( Re-

'."er"e ;;;;;;"; t" Ptovrding valuable resou'ces tbr butrerllics'

Lepidoplei.r; divcrsiiyi Bor wild lite San(luary: wardha: Mahrashto'

I NTRO D U CT.I ON

Bor Wildlife Sanctuary was declarcrl as a liger

rcscrvc in July 2014. lt is locatcd ncar lltngant tn

Wardha District, Maharashlra lt is a homc to rt va-
s tngcd lervcls rtl nllurc

oi liE.l2 kmr (5i.31 sq mrlc) ar 2U'57' N and r.!,ardcd as onc ol thc bcst ir!rd n)ost taxolromicallY

?8'37'E ahitude' whr!:h rnrluJcs lhc tlrainagc sludicd grotlps oI ittsccts llrl rr cll obscrvcd, nol

basin of thc tsor Dam. tsor wildlilt Sancluary rs only by lhc lcPidoptcrisls and ']ntomologists, 
bul

(ovcrcd \ ith southc m mixcd rlrY dccitluous Iorcst also by laYmcn. ThcY aru a vcry comtnon and

I cak, arn. tcnrlu. and bamboo atc thc ntaln spcclcs widcsprcad spccics. bul our urrdcrstanding on lhclr

of llora tn thrs sanrtuary. Tigcrs' panthcrs' btsons' rcal bt(,lotsy und divcrsllY miry provc lu bc star-

blLrc bulls !'hrtals, satrrbars' pcacoeks' harking llrngly bclo\ comn]on ex p(clutiotls (\\'illmoll el

rlccrr. r'hrnlir rir. ln,rnLcvs. utltl hoars buars' antl irl . l00l . Ackcrv. l9tt7; I iplc & Khtrra.t. 2009)

wild dogs arc thc lmPortont l'aunas of lhc san.'tttarY thc btrtlcrlli(js alc a \ crv imPortanl unlt ol'

ll rcprcscnts thc floral and faunal r',calth of Sal ccoslslcm (lu. l() lhc inlc r-rclulionshiP \tilh Planls

puda-Mar kal La[dscaPc Salpuda rirns along thc tlilersitY (Kulrlc 2000) 'fhcrt caterPillars can be

and the translbrmirllon catcr-

SELOOo
.9o

.f
<,!
o

o

Co

{.t n*

N()rlhern tloundarY of Mahqrashlra rearcd at homc

Vidyabharti Colleget Soloo
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lournal of.Thre.tened Tara I ww\ 'threatenedlala orB | 26 Oecember 2018 | 10(151: 12990-12994

DESCRIPTION OF LIFE STAGES OF OUNG BEETLE

' SCAPT}DERA RHADAMtsrus (FABRtclus' 1775) (CoLEoPTERA:

ScARABAEIDAE: Scnalaaetltee) wlrH NorEs oN NEsrlNG AND BloLoGY

Suva.na 5. Khadakkar r@, Ashish o TiplerO& Arun M' Khurad r@

i 'Csnlre 
'ot 

sencultir'e and B'olot'c'r P'sl Manltemenr Feiedch lC58Rl RIM NaSpur Un'!eri'Iv'

"'"'""'" *".i 
^.*'"rr 

Roa"' NaSour M'h'r'rht" 
'40022' 

lnd'a

' 
'o€panm€nt ol zo"'oe'' 

"'nii"; 
co';Bt' S€roo' w-ardha- MahaBsht'a 442104' rnd'a

' 
'uv.rna'k 

17@t6''r com 
''JI;"J"'"'itl''"''r' "in''nonp'"@e-",l 'o'' ''knurad@Bmarr (om

OPEN ACCESS

ET

Beetles belonging to family Scarabaeidae are

""-.onr, aarr"a ai'S(arabs' and rherr larvae are known

as ,rt,te gr,lOs Arrow (1931) provrded deta rled a(count

oi 
'i"ir",i 

x"."u".oae. rhe monotvprc Scoptodeto

ioii"^"rt (Fabricius, 1775), wat prevrouslv cited a5

'u,ilinou, 
tpo.n**9u5) Reitter under rribe onrdcellrni

"it"01".,', 
scarabaeinae (Hansk' & cambefon 1991;

tnirtlotif Larvae of ditferent staBes and adult5

foGge byclearing excrement (Arrow 1931) Adult males
'J 

sl rnodo^lrtr, ",. 
attractive owing to the cgloratioh

and Structure of PronotLlm'- -wtucn 
ot lhe literature available relahng to scarab

beetles are on adult taxonomy' lnformarion regarding

,n",, ,-ar,rl." forms and nest-buildinB behavrour

,r.0"t.,"* (Ritcher 1966; Veeresh 1980; Sreedev' &

,,J* :O].ot. t,rd,"t on ndtural hrstorY of dung beetles

of-itre wUt".,rv Scarabaernde lack the rnformahon
-o,n-s.- 

,ioao^irrut lHalffter & M;fthews 1965) The

ouiectlve of this studY is to present an accounl of

Lrr.r .o.pnofog, and nest-building behavior of S
'inoararirrur, 

".ri^^only 
found tcarab in central lndian

.r"rl", o"t"O o" a study conducted in and around

Nacour_Wardha Iorest areas''--I*a,", 
draS,nosrs: ln lfe' adults are yellowrsh-

orange w,ttt metal[c treen colored patche! pre5ent on

i-rlL"na laterat tegions, elongate' oval;13-15 mm in

*non 
"nO 

6-8 mm in width Males have a prominent

oro"notr. *,tr, 
"t"'"ted 

margtn! formrnB deep cavity at

F, t

t r-urr'..,r.d,-!-r q:'eb !c6c9BAt F35r'9lc:a2f 6 FC5A"9O9'25

' oetc itctuOroa' 26 Dt('fr!E' rorS lonhe a 
'iln0

a.lto.: B ( ^t 
r,.1.. IirDuo u^'rady' iry'n r"p'a' F

M.;ur.rlrl dd.tE: Mt I193' I t'ct'€d Ol O'c'db'r 2or7 I rl€rr'(''v'd 19 o<!o!'' 
'ols 

I hntrrY xc"lcd 05 oc<'mb''

HHIII*Xl'i:i;i;?,1:i:iJ.:H:lXl"Lr;;'jffi:ll:";'i;;""1i11:""'1'J'TJ#fl::S;;"::;i:i:i
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COMPARATIVE STUDY OF ECONOMIC PARAMETERS OF DIT'ERENT SILKWORM RACES
OF BOMB}'( MORI L AFTER DRUG TREATMENT

ABSTRACT
Durfug l-orge scale rcoring of lhree commercial roces, PM x CSR2, CSR2 x CSR4 and CSR4 t CSR2 ol Bomlryt
mori the incidencc of lncteriol disea-se was obserued owstly duing rainy seasot. Varians drugs such as
Ampicillin, Chloramphenicol, Strepton),cin and Penicillin qnd stqndot d disinfeclant Reslwmkeet Aushodh *,ere
used againsl bacteria i{ected lan'ae and srrivul percent. yarious econornic porarneters ampared attd
studied. The resulF obtained lron present study sho*ed thtt, out ol the th.ee hybnds, PM x CSRZ lqbid race
it mtLtt suitablc Jfor tidorbha region eten at vaietl cliaatic condilions. tluing the adver.se co,rdition, lhe
diseased lar-vue dtreate<l wilh Chlorqnphenicol at early slages of inlectiot , the nenace due to diseose could be
conlrolled aad cocoon crop yield ma, increase, which night otlract morc farmers to prqctice sericttlture.
Kqfwords- Antibiolics, Chloramphenicol. Ampicillin, Steptonryrcin, Penicillin, Reshaakeet Aushadh.

INIRODUCTI()N
The newly evolved races CSR hybrids have been introduced in Vidarbha apafl of Central tndia where

usxally rargcd higher as compared to other slates. In the begirming of 2000 these hybrids PM x
CSR2, CSR2 x CSR4 and CSR4 x CSR2 wsre introdrced on a lnge scalc to improve the cocoon productiom
with less efforts, but these hybrids suffered crop loss at many occasions due !o abiotic factors like tempcratue
and biotic factxs such as diseases causcd by virus, bacteria and protozoa. The silkworm eggs received from
National Silkwomr Seed organization (NSSO), arc scrccned only for the infection of protozoan pathogen.
Nosema bombycis whcrtas no screening is done for BmNPV and bactcrial infcction- The transmission of
BmNPV and Bacillus sp. was not known till recently. K-lrurad et al., (2004) reported the transmission of
BmNPV virus and Rai et al., (2010) Bacillus sp. [-ansmission fiom infected pareot thmugh embryo to the next
generation.

Since tbe teclmique is still not known to detect &e viral and bacterial infection at an early stage, these pathogsns
ate constaltly p€rpetuating in the silkworm seeds and the culture of onward g€neration. Hence ttc prcsent
study was underlakeo sr incidence of bacterial discase mostly during rainy season, control by treatmcnt of
drugs and corparalive €conomic chardclsrs of hybrids of silkwornl B. mori has been observed. Thercby the
mosr suitablc hybrid for Vidarbha region is suggested.

MATERIAI, AI\ID METHODS
During mass rearing of silkwonn, the larvae with qrmptoms of bacterial infecton were collected and
haenrolymph of th€ infcct€d larrae was plated on agar and incubated at room tsmpcrature. The coLmies of
Bacilltx sp. grown on the agar were observed- comted ard uscd for fiJrther inoculation. A srspcnsion of
Bacillus sp. having concentration of about 5 x l0Tparticles/ml was prepared. The rcaring of silkworm PM x
CSR2, CSR2 x CSR4, CSR4 x CSR2 was undertaken and about 350 newly rnoulted bealthy third instar larv-ac
were selected from each hybrid. - All selected larvae were starved for about l0 - I 2 hn before the inoculation
with B. sp. Out of selcctcd larvae,50 lawae from each hybrid kept as control group and tbd with piec:e of
nnrlberry leaf smeared with 2.5 pl ofdistilled water after an drying. Remaining 300 larvae of eacb hybrid were
provided with mulberry leaf cmtcd with 2.5 pl suspension of 5 x 107 Baccihrs spore/nrl. The larvas, that
consumed whole piece of mulberry leaf were separated and fiuther reared by nraintaining on fresh mulberry
lanves ug to cocoon formation- These inoculated larvae ftom each h)t rid separaled into six groufs of 50 larvae
and uscd for four antibiotic trcalment onc group for Rcshamkeet Aushadh treatnsnl and one group reared
separaEly as infected gIorp.

Prior to the antibiotlc trcatment tte larvae werr screened with four different dosages such as 100, 50, t0 and 4
mlml of which 4 mg/ml dose of antibiotic was effective hencc preferred- Commercial dnrgs such as
Arqricilliq Chloramphericol Streptomycin and Peoici[in and standard disinfecunt Reshamkeet Aushadh wcrc
uscd against Baccilus inoatlatrd,larvae. Drn'ing rearing, sunvival pcrcent aod various ec c
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RESULTS
Survivd percent of hybrids rfter atrtibiotics Featm.trt
In PM x CSR2 at IV instar srage survival of corko[ grorp was 967e. while infeaed group survived only EEyq
whcreas Clrloramphenicol and Reshamkeet Aushadh eeated groups showed 94V"- At V inslar stage fte
Chloramphenicol and Penicillin groups showed better.survival than the other antibiotics treated groups- Abour
747e larvac went on spinning in control group whilc in infectcd only l0olo- Skeptomycin improved the sarvival
to 4flr, ch-toramphenicol ,167e, more than the infected grorry, At thc pupal srage better rcsu.lts ohained using thc
Chlo"amphenicol, then the Penicillin, Streptomycin, Reshamkcet Aushadh and Ampicillin (Iable I ).

In CSR2 x CSR4 hybrid at Mnstar Penicillin and Chloramphenicol showed good r€sults and survival of
larvae was close to control group, whereas al V i.nstar stage survival reduced to 50% in Chloramphenicol and
48% in Pesicillin treared groups. In Arnpicillin and Streptomycin trcatcd group 560/o ard 52% srrvirrdl
observed. At th€ spirming and pupa.l stages, Chlorarnphenicol and poricillin wortcd better and gave higher
survival rate dran the other tBahDents- Reshmkeet Aushadh did not pcrform well and lower survival was
noticed however it was better fian the infected groups (Table I ).

The ry instar stage of CSR4 x CSR2 larvae wll€n treat€d with streptomycin the suryival percent qras similar as
control group. which reduced to 66% during the V instar and only 32% larvae survived during spinning stage.
By thc timc of spinning of the silkworm, the survival in prnicillin and Chloramphenicol was 587o urd 54o/o,

similar to control, howsvor it was reduced to 38 and 40lo respectively whcn larwae reached pupal stage.

Economic Chffacaerf,
The rcsults indicated that in PM x CSR2 hybrid race all the parametsrs such asi shell ratio, lsngth and weight of
filarnent and denier are highcr than the treatcd gmups. The result indicatcd that cbloramphenicol teated group,
improved the quality of cocoon produced. Thickness of the filamcat was 2.316 in control and tbe lowest urat in
infected 1.937. fic othsr drug treated groups also improvcd the denier of thc silk filament, howcver
significantly lower than conlrol (table 2)-

Ir CSR2 x CSR4 hybrid cootrol group gave higher 1.26 g/cocoon having 0.254 shell wcight and 20.15% shell
ratio. Length of Iilamest was also higher 680 rnlcocoon with 2.276 denicr, whcreas ctrcoon from inoculated
group showed weight of 0.837 g/cocoon, 0.148 g/shell, r*io l'1.6820/o, lcngth approximately 480 m,/cocoon
andl.687 denier. As observed earlier Chloramphenicol atso improved all the characters as compared to infected
lawae, however the improvemcnt r ras comparatively lower than lhe control resuls. The use of Ampicillin.
Stseptomycin, Penicillin and Reshamkeet Aushadh lead to improvement in economic paramcters of the cocoons
but trot up to the level of the control group (Table 3).

In CSR4 x CSR2 hybrid the cocoon weight was 1.257 and 0-568 g/cocoon in control and infected groups
respectively- The application ofChloramphenicol although improved the cocoon and othcr economic charactcrs,
however it was still inferior to drat of control group- Thc group receired penicillin also showed improvcment in
overall characters of cocoon and filament. Reshamkeet Aushadh did not show any improv€ment as otlrcr
mtibiodc rcared group; however the irproverrre t was significandy better than the infected gmup (Table 4).

Fecundity of femeles rftcr rndMotics trertmcrrt (Fl fcclndlty)
Fecmdity showed that femalc of conlrol group laid eggs 723,683 and 688 eggs whreas infected group laid
15%,23% and 18% in PM x CSR2, CSR2 x CSR4 and CSR4 x CSR2 respectively. In PM x CSR2, aller drug

ovcf, controls- In CSR2 x CSRI t{/brid thc highest number of eggs. SV/o laid against cootsol, and the other
groups showed 26% in Reshamkeet Aushadh up lo 46o/o in Penicillin treated groups. Quite similar resuls have
been observed in CSR4 x CSR2 groups where Chloramphenicol Foduced 415 egg,s a-s compared to 688
eggJfemale in control which was about 60plo ofthe numbcr of eggs laid in contols. (Iablc 5)

DISCUSSION
The fluctuation between day and nigfot tempcraure and relative humidity prevailing in the rearing ro,om are tbe
impstant causes of infection in tlle s.ilkworm larvae (Samson et al., 1990; Savanurmath ct al., 1992). Rupasan
and Gabriel (1976) reportcd that environmental factors especially temp€rature and humidity play a very
inrpofrant role during silkworm rearing in determining thc cocoon characlers and its existence in a particular
mne. Watanabe (1919, 1928) and Kogure (1933) reported that, the quantitative characlers of silkworm such as

cocoon weight, shell weight, pupal weight, silk weigh( filamnt leng$, filament thickness and survival rate of
larvae in a hown environment are of utmost impoiance in sericulturc.
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The rqults of thc presenl study showcd that application of Chloramphcnicol improved thc larval charactcrs,
which was almost cquivalent to the control larvae in all the hybrids. Percent survival of larval stages was also
improved iu the thrce races with the use of Chloramphenicol and Penicillin. The rccovery from infection was
high€st in PM x CSR2 with Chloramphenicol and also overall characters of the silkworm such as cocoon
weight, shell weight, denier and fecundity. Chloramphenicol improved the above paramelers ,n othe. two hybrid
ra{es" CSR2 x CSR4 and CSR4 x CSR2. The oral adminislration of chemicals along with the fced (mulbcrry
leaves) to silkworm, Bomfoz mori is to increasc the economical characlers of the larvae/cocoom or to prevenl
lhs ocr1.rrence of the diseases. The studies conductcd on thsse aspects have shown that usc of chcmicals srn
prevert loss of crop due to various diseases. Manchev ct al. (1984), Rai and Devaiah (1988) and Sridhar et al-
(200) observed rcduction in disease incidence duc to use ofantibiotics, dmgs and vaccines.
Teblc l: - Survlyal 7" in infcrtrd rnd drug trcrted deyelopmeDtll stsges in dlfferent rrccs of silkworm, B.

mon
Stagc Survival%(PMxCSR2)

Control Infected Ampicillin (hloramphenicol Streptomyc in Penicillin Reshamko
t Aushadt

w
instar

96 t{R 90 94 92 90 94

80 48 66 76 54 70 64

Spinni
nq

74 t0 l0 16 40 42 21

Pupa 66 4 21 5(, 30 l5 20

Survival%(CSR2xCSR4)
ry

iflstar
92 80 85 86 82 90 84

Instar
74 -10 56 50 4tt 42

Spinni
ng

70 l4 38 .t0 28

Pupo 56 5 36 12 74 l9 l5
Survival%(CSR4xCSR2)

Iv
instar

90 7t4 86 8li 90 lr.t tJ4

lnstar
70 38 56 62 66 54 40

Spinni
ng

58 t2 54 32 5t3 t9

Pupa 50 4 22 10 20 t8 t0

Teble 2:- Economic panmeters recordcd ofinfected and drug treeted PM x CSR2 r.ce of silkworm, B-
mon

CIPAL
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Fecundity
Egg

laying
o/o

No.of
eggs
laid

Croup Weigbt
of

Cocoon
(gm)

Shell
u'cight
(gm)

Shell
Ratio o/"

Lengtb of
Iilament

(m)

Weight of
filamcnt(g

m)

Denier

72i !
23

Con- 1.24 ).
0.0

o.27 +
0.0

21.6I +
o2

7t5 + 0.1 0.18 I 0.1 2.32 x
0.0

I-9{+
0.1

I5 109 +
26

Ino 0.80 r
0.0

0.12 +
0.0

15.18 +
0.3

432+0.t 0.09 I 0- I

341 +
20

1.02 +
0.0

0.20 +
0.0

19.63 +
0.3

474 + 0.1 0.1 t + 0.0 2.18 +
0.1

47Amp.

Chlor t.l0r 0.24 + 21.41 * 2.28 + 499 +0 69672
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0.0 0.0 0.2 0.1 20

Strep. l-09 +
0.0

0.lE +
0.0

17.03 a
0.4

603 + 0.1 0.15 + 0.0 2.19 a
o.2

.tl 3lO +
t9

Peui l.l I *
0.0

o.22 +
0.0

19.78 +
0.4

649+0.t 0.16 + 0.0 2.N+
0.1

29 209 +
20

RK.O 0.99 +
0.0

0.17 a
0.0

17.00 +
o.2

488 + 0.1 0.1 I a 0.1 1.97 +
0.9

24 170 +
23

Trblc 3:- Economlc prr.mctcrs r€tordcd itr infcct€d rDd drug Eeated CSR2TCSR I rece of sllkworuU B.
mon

Table 4: Economic prrrmcters recorded in iufected rnd drug trerted CSR4 r CSR2 rrce of silkworm, B.
mon

Gmup Wright of
Coco@

(cm)

SLcll
wci&t
Gtn)

Shell
Ratio q/r

I-ogth of
flam<

(m)

Wcight of
flrgle0t

(cm)

Doicr Fa:lmditc
Egg

laying
No. of

eggs laid
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mar et s expansion. Rural expenses was
considerably higher at Rs 4,73,000 crores than
urban consumption at Rs 3,98,500 crores
between 2010-11 and 2OL2-13; in which rural
using up per person outpaced its urban
equivalent by 3 per cent, according to a study
by CRlSlL and preliminary data released for2012-
13 by the National Sample Survey Organization
(Nsso).

The authentic income of rural households
is expected to increase trom 3.8%o in the past
two decades lo 4.60/o in the next two. Higher
incomes and revelation to urban lifestyles have
also raised the aspirations of the rural
laypeople, as they endeavor to advance their
worth of life by gaining entrance to new
technologies, products and services.
Rural Markets in lndia :

The conception of Rural Marketing in
lndia financial system has played a significant
role in the lives of people. The rural market in
lndia is not a split article in itself and it is
extremely partial by the sociological and
behavioral factors in use in the country. Rural
marketing determines the moving out of
business behavior bringing in the stream of
goods from urban sectors to the rural regions of
the country as well as the advertising of diverse
products manufactured by the non-agricuhural
human resources from ruralto urban areas- The
rural market in lndia is enormous, speckled and
offers a plethora of opportunities in evaluation
to the urban sector. lt covers the highest
population and regions and by this means, the
highest number of consumers.
Objectives:

To study the scenery of lndian rural
marketing

To consider the rural marketing in lndia
RURAL MARKETING CIRCUMSTANCES IN
INDIA:
1. FAST MOVING CONSUMER GOODS: FMCG

companies have realized a considerable fraction
of their sales from rural markets. They account
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ABSTRACT

Rural markets of lndia have acquired
consequence, as the taken as a whole
development of the lndian nation has resulted
into significant raise in the purchasing power
of the rural community. lt is the known detail
that lndia's 75 per cent of the population reside
in ruralareas and 58 per cent ofthe in particular
spending come from here. Rural lndians are
capable to generate consequential command to
the country's urban division. There are lncrease
in incomes, growing non-farm employment
opportunities; higher aspirations and the
Government's hub on rural sustainability
schemes are main factors that have been
dynamic the rural markets' development.
Key words: Rural market, Marketing Practices.
INTRODUCTION

It is the known fact that lndia's 75 per
cent ofthe population resides in rural areas and
58 percent ofthe in general consumption comes
from there. Rural lndians are capable to
generate important demand to the country's
urban division. There are lncrease in incomes,
increasing non-farm employment opportunities,
higher aspirations and the Government's hub on

rural sustainability schemes are most important
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15. Planning for Climate Change in Urban Areas : A
Conceptual Framework

Dr. Parag R. Kawley
Asst. Professor, Vidyabharri College, Seloo, Ta. Seloo, Dist. Wardha.

Abstract

Climate change poses a serious threat to sustainable urban development, placing many

cities at risk. Consequently, city au&orities face the challenge of flrnding ways to include

adaptation strategies into their work, although related knowledge and competence is still scarce

and fragmented. With the aim of contributing to knowledge development and organizational

leaming, the objective of this paper is to critically review and compare current theoretical and

practical approaches to adaptation plaruring in cities. First thb conceptual characteristics and

features of a climate-resilient city are identified. Second, the reciprocal linkages between

climate-related disrstes, urban form and city planning processes are analysed - by taking into

account the life cycle of disasters from causes. to short- and long+erm impacLs, and post-disaster

response and recovery. Finally, urban adaptation measures proposed for both developed and so'

called developing countries are assessed. On the basis of the differences, gaps and synergies

identified between theoretical and practical approaches to adaptation planning, the implications

for improving sustainable urban transformation are discussed.

Keywords: Adaptation, Climate Change, Disaster, Risk Reduction, Urban Planning,

Urban Resilience.

Introduction

Clinrate change poses a serious threat to sustainable urban development, placing many

cities at risk. The worldwide rate of so-called natural disasters has almost quadrupled in the last

35 years, resulting in escalating human and economic losses. Despite many uncertainties

concerning the magnitude and frequency of hazards, and their specific impacts, climate change

will inevitably increase rhe susceptibility of urban societies if no effective adaptation takes place.

Historically, cities have been and often still are perceived as providing refuge from disasten and

as buffen against environmental change. Today, however. they are better described as risk and

disaster hotspots. The environmental changes humanity faces ate deeply intertwined with

complex urbanization processes and happen at a prev unseen rate and agnitudc
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8. Investment or Insurance: A Common Man's
Perspective in India

Prof. Dr. Parag R. KawleY

Asst. Professor, Vidyabharti Collegg Seloo, Ta. Seloo, Dist. Wardha.

One big question in common man's life is: Which one you should prioritize: Insurance or

Some people are either inclined to both of thern. Some of thern are so eager about

types of financial investsnents that could give thern good reward and security in the long run.

le of these investments is stocks, gold, etc; while some are so concemed about having

in life. Some peopte claim insurance is an investment. Yes in some cases like for

ple a life insurance. Technically investment means:

Putting money into an asset and then grabbing the rewards later. A good example is when

buy a certain piece of real estate for a certain amounu when the price increase in the long

if you sell it; you can reap profits or rewards. Remember that you have control when to

uidate or sell your investments. On the other hand, insurance means

l.) Putting money into in the hope that when there is an emergency you will never run out of

cash or your dependents. A good example is that if someone is hospitalized you will only pay a

linle and the insurance will pay the entire amount. Hence they are vice, but not veNa.

Key Nords: \nsuranaa Sector, \Nest$\e\t, B$n(q Stocks,, Mu\$\ fun(s, R\sks imo\til
m lnsuanc€.

htroduction

Any well desigred personal financial plan should include life insurance, savings and

invesfrnents. Sometimes the lines that separate these three distinct financial products get blurred,

because certain types of life insurance include saving and investing components. When it comes

to planning your budget, examine all three ofthese categories separately for best results.

Identification

Savings is money that you set aside for ernergencies or for big ticket itenrs. These funds

should be kept in a safe account that is readily accessible, such as a bank savings or money

market account. Investments involve risk, but are also expected to produce a higher of
than savings. lnvestments ma stocks, mutual funds and real estate.
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ADESIGN OF NOVEL SYNTHESIS OF P- PHENYL
ISONITROSO ACETOPHENONE AND THEIR ANTIMICROBIAL

ACTIVITY
R. D. Raut and Wasim Khan

J. B. Collegc of science, Wardha
ravishankar.raut@ gmail. com

ABSTRACT
p-phenyl- isonitroso -acetophenone was
synthesized. The Co(II), Ni(II) and Cu(II)
complexes of ligand p-Phenyl- isonitroso-
acetophenone (p-PINAP) have been
synthesized and characterized on the basis
of elemental analysis, conductivity, magnetic
measurement, IR and electronic spectral
studies. The conductivity data of the
complexes suggests their nonelectrolyte
nature. On the basis of these studies
complexes of formula Co(P-PINAP)2. Ni(P-
PINAP)2, and Cu(P-PINAP)z have
octahedral geometry
Keywords: Cu(P-PINAP)r, p-phenyt-
isonitroso- actophenone , metal, complexes,
spectroscopy, antimicrobial activity

I Introduction
The inclusion of biologically active ligand

into organometallic complexes offers much
scope for the design of novel drug with
enhanced targeted activity.

Isonitroso ketones are of great interest since
it has the ability to chelate metal ion through
nitrogen and or oxygen donor centers. The
intcraction of metal ion with ligand containing
oxygen and nihogen as donor atom were
undertaken by many chemist. Studies on such
complexes indicate that new mechanism of
action are possible when combining the
bioactivity of the ligand with the properties
inherent to the metal by Tomar et al.[]. With
significant developmcnt in the field of
biological activity of metal chelates plays
imponant role in treatment of biological
disorder shown by Mahajan and Patil [2] .

The ligand p-bromo-isonitroso-acetophenone
(p-BTINAP) and p-chlorG'isonitr
acetophenone (P-CIINAP) have also

studied by Bhandrakar [3] for few transition
metals . Many researchers have screened Pd
complexes for anticancer by Ali et al. [4] and
antitumor by Malik et al, [5] activities with
more or less success. Versatility of Schiff base
ligands and biological, anallical and indusrrial
applications of their complexes make further
investigations in this area highly desirable. It
was also established that the biological activity
of Schiff bases is altered many folds on
coordination with metal ions shown by Saraf et
al. [6]. Keeping the above fact in our mind and
in continuation of work on transition metal
complexes with Schiff bases.

However, structural studies of the
complexes of transition metals with p-phenyl-
isonitroso-acetophenone have not been reported
yet. The present paper describes the synthesis
and characterization of complexes of transition
metals Co(lI), Ni(II) and Cu(ll) with isonitroso
p-phenyl-acetophenone on the basis of
elemental analysis, IR Spectra, NMR Spectra,
Magnetic properties and Antimicrobial
activity.

1.1 Material and methods
All chemical used were of analytical grade and
of highest purity available and uscd without
further purification. Metal (II) chlorides and
acetate salts were also obtained fiom Merck.
Solvents used werc distilled and purified before
used.

l.l.l: Preparation of Cu (p-PINAP) 2 :

Copper acetate solution was prepared by
dissolving 0.199 g. in a minimurn quantity of
alcohol and equal volume of water was added.
Similarly 0.450 g. of p-PINAP was diss N'ed in
a minimum quantity of alcohol. per

n was added to the
flask.
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SILICA-BORIC ACID (Sio2-H3BO3): A MILD, EFFICIENT AND
REUSABLE HETEROGENEOUS CATALYST FOR BOC

PROTECTION OF AMINES
S. M. Thorata ,Wasim. A. Khanb , M. T. Sangole" b'r.

uP.G. Department of Chemistry, Shri Shivaji College of Arts, Commerce & Science,
Akola- 4214003, India.
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A BSTRAC T
An efficient method for N-tert-btttoxy
carbonylation of amines using silica-boric
acid (SiO2-H3BO3) as a new catalyst is
described. The catalyst is air stable and can
be readily separated from the reaction
products and recovered for direct reuse.
Ke)ryords: Silica-Boric Acid Catalyst,
Protection of amines

I.Introduction
Protection and deprotection plays a pivotal role
for thc synthesis of complex organic molecules.
Amine is one of the most important functional
group present in plethora of biologically active
compounds. So, its protection plays a crucial
role while designing the syntheses of bioactive
molecules. Till now, many protective groups
have been developed for the amine
functionality. Out of these, N4erl-
butyloxycarbonyl (Boc) has emerged as the
most commonly used strategies due to the ease

ofprotection as welI as deprotection. This group
is stable for various base-catalyzed nucleophilic
substitutions and catalytic hydrogenation
reactions.l Various methods are available for
the N-lerFbutyloxycarbonylation (Boc) under
basic as well as Lewis acidic conditions using
di-rerr-butyl-dicarbonate lBoc 2 O) that includes
lz.: zrcla.3 HClo,r-Siou.a Zn(clo+ ):.6H: o,5
ionic liquid.6 Amberlyst- 15.? sulfamic acid,8

etc. However, most of the methods suffer from
one or more drawbacks like highly basic
conditions, elevated temperatures, long reaction
times and high toxicity. To overcome these

drawbacks still there is a need to develop a new
catalyst system that can mimmrse
limitations. Recently, solid supported

have attracted great deal of att

carrying out important organic transformations.
Supponed reagents have good thermal and
mechanical stabilities. These are more
advantageous over homogeneous catalysts as
they can be easily recovered from reaction
mixture by simple filtration and can be reused
several times, making the process morc
economically and environmentally viable.e' l0

One ofthe few solid supported catalysts
is silica supported boric acid (SiO2-H3BO3) as

it is a simple, inexpensive reagent recently
gaining momentum as a green catalyst in
various organic transformations. It possesses

environmentally benign properties such as non-
toxicity, biocompatibility, recyclability,
inexpensive and thermal stability. As an
example, Parveenll et al utilized SiO2-H3BOr
as an efficient solid supported recyclable
catalyst for the synthesis of tetrazoles in high
yields. Next, this elegant catalyst have been
successfully utilized for the synthesis of
bis(indolyl)methane derivatives,rl p-amino

carbonyl compounds,rl etc.
Encouraged by these advantages, we

herein report for the first time use of silica-boric
acid (SiOz-HrBO3) for ly'-Boc protection of
amines. SiOz-HrBO: catalyst was prepared

using standard procedurela and the structure
was confirmed using IR spectroscopy.

2. Experimental
Preparation of silica supported boric acid:
Boric acid (3.0 g) was taken in a 250 ml round

bottom flask with 60 mL water and hcated to
60-800C. Silica gel (60-120 mesh, 27.0 g) was
added gradually with constant stirring and

undcruxed for 5 hrs. Water was
pressure and the resi dat

freefor 6-7 hrs under
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Abstract

Surveys for collection of scarab beetles of different

habitats of the Vidarbha region of Centra.l India were

conducted during zo6-zo18. A total of 97 species of

39 genera belonging to o7 subfamilies were identified,

where to species were newly recorded. Subfamily

. 
"carabaeinae is dominant with 57 species under 18

genera, followed by Melolonthinae with 13 species

under o5 genera. Third abundant subfamily in terms

of species richness is Rutelinae with ro species under

04 genera. Cetoniinae contributed o9 species under

08 genera. Aphodiinae and Dynastinae contributed

o4 and oz species, respectively, whereas Orphinae

added only oz species. The most dominating

subfamily Scarabaeinae can be further categorized

into tunnelers, dwellers and rollers according to their

functional group. T\rnnelers contribute about 7.r
of the species composition of Scarabaeinae foll rPALsE[oo

oo
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investigated sites. The Presented comPrehenstve checklist

,. ,^io'u. in compiling economically and ecologically

il*^l", *"rro f,,nui diut"'irv of Vidarbha region ol

Central lndta.

Keywords Scarabaeoidea Scarabaeidae Scarabs'

Vidarbha Dung bectles

Abstract Surveys for collection of scarab beetles of dif-

[r""iirii,"" "itnt 
vidarbha region of Central lndia were

;il.*;;;, 20ll-2018- A rotal or 9? species of 39

il;;;,"; to u? subfamilies wcre rd('nrrhed wherc
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" 

i,.,* ti r.LurtlcJ 5uhlulrrl) SL Jr Jbr(rrrJc. r\

;;1;;;t;il;, specie' under l8 genera' rollo*ed bv

ii""a*nar" "ith'I3 'p"cie' 
under 05 genera Third

ilr"a"",' irii".', in rerms of species richness is Rr-rte li-

"". *,,n io speciet untler 04 genera' Cetoniinae con- '

ii;;,;;"*" ';:'.. un''ler 08 genera' Aphdirnae artd

;H;";.J,'in'"u M and 0l specie\' re\Pectitelv'

;il;.-;trt;"t "rklcrl 
rrnlr o3 rpet'its Thc rrr.'t rl.rtt,

,"",,"* *OOat', Scarabaetnae can b€ lunhcr calego[lzed

;ll'ffi;;;;':';;tllers and rollers according to their

,r*,a"ri-r",O t'nrie lers 
'contribute about 77 l9q of the

.*.i.t"""i o"lt'" of scarabaeinae followed by rollers

]t*? ""0l,-ltn's 
8 7?% This studv also provides the

iffi;;;;.: ;""'n'" 'l..'' or bcetles rrom the

lntroduction

In\ecl\ cr)ll\lil le the lurges t of all grtruPs in lhe animal

kingdom. Among thcm' coleoPterans typicallY cha'acler-

ized bY a Pa ir ol elytrJ comPrlse about '107r of all known

species of living organisms with aPProxi atelY l.()O'U)o

described sPectes [l 1. The suPerfamilY' Scarabueoideu ol'

class lnsecla. ts a large. diverse and cosm opolitan grouP of

robust-bodied. large-sized beetles TheY are l-requentlY

brightly colored. ancl manY bear charismatic homs and

adt,t rrttrctrtr. l_he) ilre lnown as dung beetles due to thetr

coproPhrsous nature' whereus sonre are futntlus ls'rose

SiSrr ificancc statcment Consid.ring lhe ccononti.al ilnd ccolo8ical

ilnport.lnt e Uf rc.rrabr. lcalron-sPe( itie:Peeie' ixu chalers.' Due to. the presence of lamellate aotennae' they

t\rs study prove to be a sr8
nderslmdiog the are also called as 'lame llicom beetles.'

diversiiY rnd dislribulion P.ttem of various sPecles 'While grubs' is the common name aPplied to the lar'l ae

belong ing to Scuraboeidae in Panicdlar to those o[ eco-

r rponance to uBrlcullurx

Melolonrhince. Rtrte

lcroPs [11. Crubi ot sub-
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crops such iN suBarcane, groundnut and cotloll

Linderstandihg the ecologY and documentauon ol

occurence data of scarabs is.o I utmosr necessily due to

their ecttnomic antl ecological irrrPon ance. APan liom lheir

imponaoce as Pesls' be

nrental change llI
Scurubueidae nct's hrrlrokrgrcal

etles of the larnilY
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A studY wa conducled to record rhe buuerlY diversitY urul lhe stulus and ocAbslracl

irr", Centul lntlia, lront 2006 rc 2019. A total of 96 sPec ies of

Satputlo botanical garden $' hin the Nag'Pur c

s belonging o PaP ilionidae (06 sPecies ). Pieridle

currence of buterJlY sPec ies in the

nphal idoe (35 sPecies). LYcoen

ohsen'ed from
species) $;ere rec.
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ht tt'r{liL'\ rt'cttnlttl l5 sPacit
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,\ to f undi't lhL'yolc
iun tl iltl Lilc PrL'llLtiott Acl

tl h ur t arfi ies un<l re seurc h'on

l'h! t ) hst t1 u I i t ) ns s uPl't t' t the hiNfi \'ulue ol this '

es. ShtPuda borunicul garde Stutu\, Occurre nce' DiYe rs i lY
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"onseiation 

planning in to'i Punt.,t"tl""''"'ii"L"1' -9 nttt'.{-"oii," 
ro the inrer-rerarionship wrth plants

:rre nrr'r>t bcautilul unJ colourlul tt"il':;;;;";;it of ecos).stemldv 
visit to differenr flowers for rhe nectar

airactive. The burterflies utt 
ll.t^..u1.oonun, for the pourna.on as.rnev visit. dl*l:i*:::J:::Lt"h.",

airersity. Brnerfliei u: ""?-Tljlr, unir of environmenr. BunerIres.are also good indicalors "i "l]]::l]
i""ii"il;ttr.rt make them i'pol1l" 

6;r..,1, affected by changes rn ,# i"iiir[- ,,,*pheric temperature and

chanee-s as they are sensitive an 
-at

iii ""*i.,'."loli.ons 
(Kunte' 2000r riple er al ' 2006)
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