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A Comparative Description between New Record of Dragonfly
Burmagomphus pyramidalis Laidlaw from Central India and Earlier
Avail.rble Record

Abstract
Ashish D, Tiple'*, Shyamkant S. Talmale',

SonaliY.Padwad'
'frepaftment of Zoology, Vidyabharti College. Seloo. Wardha-

44zro4, Maharashtra, India

'Zoological Su.vey of India, Central Zone Regional CerTtre,
jabalpur-48u ooz, Madhya Pradesh, lndia

'Br/8 Savirri Vihar, Somalwada, Wardha road, Nagpur -44oo25,

Maharashtra, lndia.

Study Area: Jabalpur & Hr:shangabacl District,
Madhya Pradesh. lndia

Coordir.ates: N z5' o8' zr.q9" E o75" or' 52.52'

Key words: Pachmarhi Biosphere Reserve

Burmagomphus pyramidolis Laidlaw, rgzz was reported so

far fiom south to southwest India. Present report of the
species from Tropical Forest Research Institute (TFRI)

Jabalpur and Pachmarhi Biosphele Reserve (Hoshangabad
Dist.), Madhya Pradesh is for the I irst time from the central
parts of India. The study provides here variations in
collected B. pyramidolis specimens in antehumeral
marking on the thorax and the 9'' abdominai segment. In
specimen tr-r,o upper antehumeral portion narrow, broaden
at middle, agair-r sornewhat narrcw and broaden at extreme
humeral portiorr touches to the base of z"u pair of legs, also
interrupted at tlre nriddle at humeral legiorr as against
upper arltellumeral portion broad, narrow at middle, ancl
broaden at ertieme hurneral portion, holveYer, .1

conspicuous transverse citrorr yellor-r,band dorsally seen on
hind malgin. ln specimen one 9 abdominal segment with
two big yellow tliangr.rlrr marks dors.rlly present on hind
margin. Variations between collected two specimens of R.

pyramidalis anti available description by Fraser (19;6 &
r934) are cliscusse,.l.

Introduction:
'f'he genus Burmagor'tphus was created by Williamson
(r9o7) fcrr a single species, B. vermiculatus Martin, earlier
described as Gomphus vermiculottts (type from Tonkin in
V ietnam). Fraser (t934) synonyntised Buimese sPecimers

of vermiculqtus under willicmsoni Fraser, 1926. Fraser

(1934) reported eight species of the genus Burmogonrphus

fiom the Indian subcontinent (lndia, Pakistan, NePal,

tshutan, llangladesh, Sri Lanka and Myanrnar) Scholt &

Paulson (zor6) in their revised world Odon.rta Iist

recorded a total ofzg species under the genus distributed
throughoutthe',t'ctld. trut onlysix specieswere listed from

India viz., Burmagonphus ccuvericus Fraser, r9z6
(Western Ghats), Burmogomphus hosimoricus Fraser,

19z6 (West Bengal) , Burnwgomphus loidlowi Fraser, r9z4

(Western Chats), Burmagomphus pyronridolis Laidtaw,

rgzz (Western Ghats), Burmcaomphus sivolikensis

Laidlaw, rgzz (Uttarakhand and West Bengal) ard
Burmogomphus vermiculoris (Martin, r9o4)' The last

soeciei vermiculoris reported Iirst time from Meghalaya'

Irrdia rvith doubt by Lahiri (1982) arrd alsrr Prasad &

Himachal Prarlesh and Mcghalaya. Hou,ever, Wilson
(zorr) and Sui>ramanian (zor4) have not shown its
distribution in lndia. Mishra (zoo7) studicd the odonates
of Madhya Pladcsh and reported a total ol To species
belonging to 4o qcnera and nine f.rmilies distributed in
different localities. Futther, odonates fiorn Madhya
Pradesh ale documented from Pench National Park and
Satpula National Park (Ramakrishna et ql.,2,0o6), Kanha

National Palk (Raju & Nalayarran, zoo8), Bandlravgarh
Tiger Reserve (Niishra, zoog), Pachmarhi Biosphere

Reserve (Prasatl & Mishr.1, zoog), Singhori Wildlit'e
Sarctuary (Talnrale, zoll), aswellas 49 species ofodonates
with six nerv records tbr Madhy.r Pradesh from the
Tropical Forest Resealch lnstitute Campus, Jabalpur
(Tiple et al., zr.ltz). Tiple (zotz) recordecl 7o species of'

odonates fronr Achanakttrar-Amarkantak Biosphere

Reserve, Matllry,r Pradcsh and Chhattisgarh. tndia.

Hitherto no species under the genus Burmcgomphus is so

far recorded froFr Cent[al India (Tiple & Chandla' :or3;
'l iple et o1., 2rrr l, .1or4; T iple & Kr-rpatde, zot5; Dau'n &

Chandta, 2c\i.b) The Tropical Forest Research lnstitutc

Varshney (r995) has shown its distribution flonl (TFRI), Jabalpur Iies on the bank of t our Rivet on
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New locality records of a rare Dragonfly Gynocontho ldrosioco
Maclachlan, I 896 (Odonata Aeshnidae) from lndia

Aralush Payrar', Gaurab Nandi Dasr,Aratrik Pal'1, Debarun Patrar &Ashish DTiple'

rDepartrnent of Wildlife and Biodivers;r-y Cooscnaiion North Orissa UniveNily, Takatpur. Baripada'757001. Odisha. India
'Depnrtrn€hl ol Botary, Llniv€rsity ol'Nodi Bengal. Du.jeelinS - 734014. W€sl Ben8rl.l iJ

'Department ofMolecular Biology and Biotechnololiy, Tezpur Universily, Napaanl. Assam 71jJ028. lndia
rDepaftmenr ofZoohgy, Vidyabharlr Colleg!'. Sclu,. wardha442l04, Mahtre\htri. lniija
'Coff cspondinE author: araJushpar_ra(rignail.corn

ABSTRACT G.vnaca tha khosiaca Maclachlan, 1896 (Odonata Acshnidac) is a bcautilill dragonlly. dis-

tribuled mainly in South-castcrn Asia. During Odonala survcy in different pirns ol Nonh-

Easlem and Eastcm India from 2014 to 2016. some specimens of this spccies wcre observed

and photographed from 6 localities. Pres!'nt record of this species liorn Purba Medinipur.

West Bengal repr('sents its Southernmost dislribution in India.

KEY WOROS Acshnidae; distribution: drugontlies: obsen'ation; Purb.r Medinipur

Reccived 24.02.2017; accepted 22.03.2016i Printed 10.01.2017

INTR0DUCTION

Dragont)ies and danselflies (Order Odonata)

arc the promincnt and colorful insccts of wetlands

with long, slender abdomcn, cotrunonly known as

aerial predators, hunting by sight. These ale tnostly

found arouod the vicinity ofticshE'ater habhats like

rivers, streams. marshes. lakes and eveo small pools

and ricc fields. As prcdators it plaYs an rmportant

role in n'etlaod and terrestrial food chairs. Dragon-

tlies are reliable indicarors of overall ecosyst€m

health and also good Biocontrol agenls (Andrcw et

a1., 2009; Tiple et a1., 20 13) Wolldwidc' 5952 spe-

cies under652 genera ofodonates have becn repor-

ted, of which 4?7 spccics, 50 subspccics in 142

genera and lll l'amilies are known tiom lndirr (Sub-

ramanian.20l4i Nair & Subramanian, 2014; Kiran

et a1.,2015; Emiliyamma & Palot, 2tll6)'
Among dragonflies, the genus Cvrar:rrrllto Ram-

bur. IE42 arc large in sizc, pale brown und grccn in

colour and are crepuscuiar by nature (Fraser, 1936)'

The genus qrr.r(rorlho with 92 spccies is distributcd

throughout the rvorld. especially in the tropics

and subtropics rc3r,ion (Asahina. 1993t Schorr &
Paulso[,2016). Among them about 30 species are

known from thc So[th-€astern Asia and in India the

gcnus 6rzat cntlro is rcpresented only by l3 species

(Subramaoian, 20l4; Khan. 20l5a). This dishibtttion

range of G. /i/ia.r,rrta Maclachlan, 1896 is known

frorn India (Mitrir. 2002). Ncpa! (Vick, l9ll9) und

Myanmar (Frase( I 936). and possibly Tibet ( Martin.

1909). allhough this rccord appcars to be suspec-

tcd by Fraser ( 1936). According to Milra (2002),

Bangladesh has also been included in the range of
this species and Recenlly Khan (2015b) reported thc

spccics liom Tik,gor Eco Park of Bangladcsh and

confirmed its distribrition in Bangladesh

J\I ATE RIA I, AND NIETHODS

The aulhors huve becn documenting th Odonata

PRINCIPAL
I
I

vidyabharti Collaga. Soloo
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I nlcrrtalional .lorrrrr:rl ol' .,\dr ancc anrl lnnor lrlir c l{cscarch
\,,liiiiii l. Iisir. i(l): ()ci,'b.t l)creIrl)cr. ]{it ,

!\l.l.t l:\( l ()t: i\ ( l{(),\Nt) }1..\( R() t.t.t_}t[_\'t \()t-B(, II 1 ..1)tt lt ()\ (;R()\\ IIt()t
( ll \lt \( ll \t \\ (;t \r

\ lt\ ! ltAC I

. ...i ., :.,,. i1 r. \.\r \,.r i .t,t, t , , 
. 

.. t t t 1 . \ t , t \

't ':t)D)
r, :,,,r,r'! J!.r.rL. B(i.l l tt,i,trtt. lh)tliti,,l 8(; i l ntL.rlrtrttt

r\ r R()t)t ( 'll( t\

.ttrctttprs ha!e trettt ntade to uttderstattd the ecolo.uical conditirrn srritablc firr tlteir gIo$rlr (l..crclrrrrr l()5 l). lhe

(enalll elemellts rvhich ate essential tbr life processes in aqtratic organisrrrs. Major nrrtrierrt: irrr.ltrde carhon.

retptiled hr Plants and aninlris in rcrr snrall (luantit\. ntight inclrrdc nrangancse. clPptr. zirr(..ohalt and

'nolr bdenttnt (Horne at)d (roltltrtan. l99li ln cenair alllae sonre udditirrrral eletnelts irlr: .L'(lflit.(l \ri'.lr irs silicir
i!r',lillo ts.

lh. ahsolllle reqltircnlenl {,1 cicmerlt can hc cslablishcd onll br cultrrrc. llorvclcr. nrirrrr rrrcrliir llilc hccn
silggesled the ctllturc lot thc gro\\th ofalgac il] nedia. a l.:u guidclincs lravc llso becn irgg!'stc(l h\ Walanabc.
clrrl (2000) and \\'arren- (/..//. (1002). sclurltl ()thcr nredia arc dcsigncd to producr a lurgc prPrrlalion b1
ditrerentauthots.Rodhe(19{S)andChu(1911)nrediadesignedforiurrr\lhofalgaeinaniticial corxiirion based
(nr lhe physiologic l c\perimcrl on tirrnrs likc .lnlistntde,snus lukin$. fldid\trtln lr,rttlnu,t errd othcrs.
ficrlofi.r'l.al.(1950)usednrerlirarrdB.C.il(Rippkfl. lt dl .l97t)l lin l,hre,'r'een alrlr

grorrrh of-lno(]:rtr\ nidul.rt\ Allen(ll)68):Hirano-i'1.(i.(1981):Sorerrserr.,,r.,tl.(lt)1 ,-\: \tci||(l'x)6): Ohad.
, t ,rt r.1967) I'or Chlorophrceae-. L hrvsophlccac. (i;-anoph1ccar,. and Rh ophrccac.

lrt considerittg the requirenlenl of nutrients ttrr the grouth of indirirlual alga. at sarrrplinil sites rrralirnunr
corcentration of elements are present ther€lble. ar) atternpt lras been nratle to stud) thc irdir idual elentclrt arxl
.onrl)iration ofall elernents tr) irssess the requirerllert ofrutrierts lor' ( hunu inn tutbigutrt.

[IA1'ERIAI,S AND ME]'I I0t}S
Algle fionr different sites rrcre collecterl. idenrilled arrd algal cultuler N(re !lr)\vn irr Arlrrrrr.'erl l'lrrcololr and

lhdrohiologl l.al'\oratol'\ ol the lJotan) l)rpartmcnt. l'ronr this nrircil populali(nr a pure Lrrriirlgul cultu[c \\as
irolrrted lirr thc slud) ol'nut[itioDal rcquircnrcnt ol'alga. ln this inrcstilation ('hou(ittnt rrlr/r,(rr; is isolatcd

Irrd rlade auxenic in liquid tit.i-ll ntedium. l.or stud) of nutritional requirernert ofalgle- l"|Ci-ll rtcdittnt rvas

rrutlitional stud)' eletnents rrere selected. carbotr. nihogen. calciunr. rrlagtlesittttt- sodittttt- ltotassiuttt- sulpltur

and chloride.'lhe gro\th \\'ns estirnated Ir teflrrs ofoptical diosit) at 678 rr of cell srrspettsiott rvith LIV

illrclroph()tonlelcr lot' ('hurutitn u thi1u t l'ix an illhcncc ol'irrrlilirhral clcficnt on gr(l\\ll't ol ('huruLitot

rrnrl,lerlrr. Modified lrediunr \\,as tnade \r'itl) cornbination of all elenrettts tbr indirichral Irlgal speci* and

observed the qrouth os cottrpared to basal tnedittnl.

l,:rt hirrlt h. \.
l).i.,r1r)r'rln ol []i)lr,f\. \irhuhl)irrti( olir:1. \.[\) \\If(ll]l

nic conrporrrds. protoplastn llld cll/\tllc trl lirin.q srrlcrrr lt t: tlcrircrl liortt

rbonlltes (n ugilnic colnllulnds. ltt titcl strtne ofthest' illrcslig;tlt'rs clcPictetl

r{r.\r i.l .\\l) l)ls( t sslo\
r r'1',,t i' ior\tilucnl ol lrll ,,r'llt
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A logicat explanation of structurally unfit X-ray diffraction peaks
in nanoferroelectrics
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Ab8t!:rct ln lhe present paper we suggcst the causc snd soluton of somc uridontified X-ray diftaction (XRD) peaks i
ferrocl.ctric naioparticles. Indeed, a reladonship between dE sEucaurally ullfit XRD pcats ard domains in the foroeleclric
uaopaniclcs is suggcsrcd. BaTiO3, PbTiO3 ard Srs5Bag 5Nb2O6 nanoperriclcs werc uscd as trial samplcs. Diftactiqr of
X-tays by domain graling rvas considered for the occurreme of unfit peaks. [t was foufld that domain widths cofr€sponding
!o some ststcnrally utlf! mircr peaks of all tirce tail samplcs show good agtE€meot to the vrloes cstimatcd ftom the
traDsmission el€ctron microacopy imagcs. The study ca!! bc uscd to esrimaro th€ width of n&odomains (widin 5-10 A) io
ferroelectric nanoporticles. Thus, the study seefis to be highly importa fo. the ad\.ancefient of nanoferrcelectricity.

Icytord.. X-ray diflisction; domains; ferroelcctics: nanoprrticles; tratlsmission electroo mic.qscopy.

l. Introduction Eadier in 194E, Kay I I 3] obscrved the cffcct of twinning
otr X-ray pattem. He found that due to twinning, the single
spots on an X-my photograph are replaced by pirs or a morc
complex group. It was also ooted io the literaaurE diat the
microstructurc 8ffects the itrtensity of reflection I l4]. Later in
2000, Ingle and Patil U 5l suggcsted that fie prEsencc of twin
planes is a possible cause of unknown peats in )(RD pattertr

of feroelectric maGrial. These cvidences indicate that thcre
is a definite effect of twinning and heDcr domai! structrtrEs

on XRD pattern of the ferroclcctrics sincc twinning prccess

leads to foEnatioo of domains itr the crystals.
Unfortutrately, the mancr rEmaincd unnoticed and no fur-

ther correlation on this pan of thc rcsearch is reportcd This
is mainly because of dirnension of domains. In single crys-

tals, generally the dimension of domains is on thc order of a
BicrorneEc, which is too large as comparcd with dre wave-

lelgth of X-rays- Herlce, every pon of polydomain crystal

undcr the field of view of X-ray bcam seems to be a single

domain and hence observations of said kiod are inflequent.

Howevcr, in nanoparticlqs, as the existencc of nanodomains

with the dimension comParable to the X-ray wavelengti is

possible, the effect will b€ frcqueut if they arrange them-

selves in a grating-tike forrn. Thus, the interactioo between

the domains and X-ray cal be disdnguished.

ln the prcscnt work, we conducted the tided study on some

ferroclectic nanoparticlcs and a rclation bctwcetr domaio
peaks induces some kinds of ucertainty about th€ synthesis

suuctus and ur*notrT r )RD Peaks was establishcd. Thc studY
techdque and/or structue of nanopartic

the infonnation of w

0**

Inorganic fenoetectric singlc crystals have been extcnsively
studied for applications liko piczoelecEic frlters, pyroelecEic

detectors, imaging devices, optical memories, modulators,
erc. u,2]. These applications are due to their exc€llent
dielectric non-linearity, polarization rcvenal, photorefractive,
piezmloctric and domain dynamic properties [,2]. De,spite

such prosperous bsckgroutrd, as far as lhe contribution in
nanotechnology and n8nodevices is concemed, ferroelecaics

seem to be tagging behind. This is probably due !o tlrc regative
resuls of somc initial invcstigations [3-51.

At 0tc cnd of lasl c€otury, Atc,Irg et ol [3], ChattoPad-

hyay ct al l4l and Sun e, al [5] reported that the ferroclectric
behaviour disappears wben the sizc of the particlcs rcduces

to a nanoscale. Although at later stagcs such problems were

rcsolved by mcans of many experimental studies [Gl2l'
progess lagged. Anothcr problcm thtt crcates some kiuds

of hurdtes for rqsearchers in the field of tranoferroclectrics

is the presence of unknorrn diftaction peaks in powder

X-ray diftaction (XRD) pattem. We also experienced such

prroblems in BaTiOr and PbTiO3 nanopanicles [9,11]. Up

to the limited value of relative intc$ity' such peaks can be

iglored just by stathg 'irsigniGcant minor Peaks due to we3k

unknown phase or impurity'. However' the presence of such
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9escription :
ltlemidactylus gracilis Blanford 1870 is one of the poorly known endemic geckos from lndia. Earlier it was reported

from Maharashtra (Pune, Yavatmal, Satara and Nashik districts), Madhya Pradesh (Mandala, Shivpuri districts),

Chhattisgarh (Raipur) and Andhra Pradesh (Kalavabugga). Hemidac!/us gracilis comes under IUCN Least
Concem category. We observed that it is common in eastem and cenlral Maharashtra. We studied 11 sPecimens

of Hemidactylus gracilis from different localities and added eleven new localities for Maharashtra. We also provide

some data on its distribution, habitat and threats in Maharashtra.
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ihe most species rich genus of the family

'cekkonirtai. Ii is \lidelv distrihuied genera are

h

er al. 2Oll: Mirza and Sanap 2oto; Munh! et al

Kcy.words: H anidactYtus grdcilis' ncw locality, distribution. Maharashtra

\rride distribution of the species and its habrtats'
INTRODUCTION:

Some habitats are under threat due to tounsm

The genus Hemidactyh'ts Oken l8l7 is one of
i.elated infrastrucrure development (Snnivasirlu

an(l StlElvarulu 20l3l

DAbreu l92a was roporied thls sPecles rs

common at Nagpur' Murthy (1986); Tikadar and

islands regions ofthe world About 144 specres are
Sharma (1992); Sharma (2oO2l provided some

documentcd worldwidc of genus Hemidactalus
additional localities for H gtocilis in Andhra

Ueu and H6Sek 2016) Thc lndian subcontinent
Pradesh (Kalavabu gga, Sugalimatla' Corgr'apurum

osrs about 30 specics (Baucr et al '20lO; Agarwal
an(l llatkeshwar). Notes on habitat' distribution'

2015i Dandge and Tiple 2Ol5; Mirza and Raju
relationship were grven by Baure et al (2005)

2}l7l. Hemidqctglus has been highly affected by
chandra and Gtijbe (2oo5) reportcd H grccilis

rep€ated transmarine golonizations' human
from Mandala and Shivpuri in the state of MadhYa

activity, spontaneous rafting' which have
ryadesh; thev also provided ;dditional localrtres

contributed significantly lo the unusuallv wide
from Sarguja and Raipur' r:hattisgarh Recentlv

(listrihtltion range lsmid er al ' 20l3l

Hemidactylus gracilis Blanford 1870 is.poorly Mirza and Sa;rap (2OlO) reprrted H gracilis froin

known endemic geckos of' lndia Hentidactylus'Nashik:' 
Maharashtra

g/ocilis was described by Blanford in 1871 based The prosent study is an attentpt to examine lhe I I

on specimens collected from southeast Bcrar and new d lerent Iocahties from Maharashua and also

Chhattisgarh) provide some data on its distribution, habitat and

Raipur in Central Province (now ln

is has bee'n threal in Maharashtra
(Smith 1935). Hemidact?lus gracil

ME-TITOD AND MATERIAL:

rdported earlier . from Maharashtra (Nagpur'

Mahavali, Puire Wai and Alandi' SaEra' Hemidactylus gracilis was surveyed in different

ChandraPur' Bilimora and MadhYa Pradesh areas of Mahaiashtra states' lndia from 2008 to

(Mandala and Shivpuri). lUcN assessed 2016 oPportunistic su eys sightings were

ylus grocilis is a Least Concern due to
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