
ABSTRACT 

Odonata is a primitive order of class Insecta. The order is divided into three 

suborders- Anisoptera, Zygoptera and Anisozygoptera. Anisoptera is the suborder of 

dragonflies and damselflies belonging to the suborder Zygoptera. Anisozygoptera is 

a living fossil and has only 3 species representatives globally. Odonates are 

hemimetabolous insects and both larval and adult forms are predators. They are 

amphibiotic; egg and larval development take place in water and adults are aerial.  

Odonates are naturally considered as biocontrol agents and bioindicators. 

Various habitats of high land, midland and low land regions of 5 districts of 

Kerala were selected for the study. A total of 73 locations were observed in the 

Thrissur, Ernakulam, Palakkad, Wayanad and Idukki districts of Kerala. The 

observed habitats include streams, rivers, ponds, lakes, paddy fields, ditches and 

estuaries.  

A total of 71 species (33 species of damselflies and 38 species of 

dragonflies) were observed during the study. They belong to 10 families and 43 

genera. The Western Ghats endemic species recorded during the work were 

Aciagrion approximans krishna, Agriocnemis keralensis, Pseudagrion indicum and 

Protosticta gravelyi. The rarely found species Paracercion malayanum is the first 

record from central and northern Kerala.  Taxonomic keys for the observed 71 

species of odonates were prepared.  

Traditionally organisms were classified based on morphological features. 

Many research workers pointed out the limitations of traditional taxonomy. These 

challenges can be overcome by molecular taxonomic approaches. The results of 

phylogenetic analysis become more convincing when multiple marker genes are 

included in the study. So, the present work focused on mitochondrial COI gene and 

nuclear 18S rRNA gene for the molecular characterisation and phylogenetic 

assessment of selected odonates of Kerala. 

 Molecular characterisation of 34 species belonging to 28 genera was done. 

Partial COI gene, 18S rRNA gene sequences and translated protein sequences were 

generated. Of these, twelve COI gene sequences and twenty three 18S rRNA gene 

sequences are the first worldwide GenBank records. Mitochondrial COI sequences 



can be used for precise and faster identification of odonate species and phylogenetic 

studies. Nuclear 18S rRNA gene sequences are beneficial in higher level 

phylogenetic analysis.  

Phylogenetic analyses of two suborders and selected families, based on 

partial COI and 18S rRNA gene sequences were carried out and genetic divergence 

values among odonates were estimated. The efficiency of partial COI and 18S rRNA 

marker genes in resolving relationships was studied. A detailed comparison of trees 

based on both marker genes revealed the efficiency of COI over the 18S rRNA gene 

in resolving family and suborder trees.  

Phylogenetic analyses of the 27 genera were done based on COI gene 

sequences. The results of the analyses and the calculated genetic divergence values 

provided insights into intraspecific and interspecific genetic variation of odonates 

across large geographic distances. The majority of odonates selected for the study 

showed low genetic variability over long distances (different countries and 

continents) except for eight species. When comparing the results, genetic variability 

was lesser in damselflies and considerably high in dragonflies.   

The estimated interspecific divergence values within each genus showed that 

maximum and minimum interspecific divergence values were possessed by genus 

Tholymis and genus Dysphaea respectively. 

Another finding of the study was the close genetic similarity observed 

between morphologically dissimilar and geographically distant species.   

 

 

 

 



kw{Klw 

 Pohn-I-fnÂ Gähpw {][m-\-s¸« Hcp hwi-amWv jUv]-Z-§Ä. Cu 

hwi-¯nse Hcp {]mNo\ KW-amWv HtUm-tW-ä. Ch Ass\-tkm-]väo-d, 

ssktKm-]väo-d, Ass\-tkm-ssk-tKm-]väod F¶n-§s\ aq¶v D]-K-W-§-

fmbn hn`-Pn-¡-s¸-«n-cn-¡p-¶p. Ass\-tkm-]väod IÃ³Xp-¼n-I-fp-sSbpw 

ssktKm-]väod kqNn-¯p-¼n-I-fp-tSbpw D]-K-W-§-fm-Wv. F¶mÂ Ass\-

tkm-ssk-tKm-]väod IÃ³Xp-¼n-I-fp-sSbpw kqNn-¯p-¼n-I-fp-tSbpw khn-

ti-j-X-IÄ DÅ aq¶m-a¯ A]qÀÆ D]-K-W-am-Wv. 

 Xp¼n-I-fpsS Pohn-X-N{Iw A]qÀW cq]m-´-co-I-c-W-¯n-\p-Zm-l-c-

W-amWv (Hemimetabolous type of Metamorphosis). Ch-bpsS emÀh-Ifpw 

apXnÀ¶ Xp¼n-Ifpw sNdp-{]m-Wn-Isf Blm-c-am-¡p¶ amwk-`p-¡p-I-fm-

Wv. s]mXpsh Ch D`-b-Po-hn-X-I-fm-Wv. Ah-bpsS Pohn-X-N-{I-¯nsâ 

BZy-L«w (ap-«, emÀh) ip²-P-e-¯nepw c−mw-L«w (]qÀW-h-fÀ¨-sb-

¯nb apXnÀ¶ Xp¼n-IÄ) hmbp-hnepw ]qÀ¯n-bm-¡-s¸-Sp-¶p. {]Ir-Xn-

bnÂ Xp¼n-I-Ä hyXykvX ip²-Pe Bhm-k-hy-h-Ø-I-fnÂ ssPh \nb-

{´W {]hÀ¯-I-cmbpw (Bio control agents) ssPh-kq-Nn-I-I-fmbpw (Bio 

Indicators) IW-¡m-¡-s¸-«n-cn-¡p-¶p. 

 tIc-f-¯nse 5 PnÃ-I-fnse ae-\m-Sp-I-fn-sebpw CS\m-Sp-I-fn-sebpw 

Xoc-{]-tZ-i-§-fn-sebpw hyXy-kvX-Pe Bhmk hyh-Ø-IÄ Cu Kth-

jW ]T-\-¯n-\mbn Xnc-sª-Sp-¯p. XriqÀ, Fd-Wm-Ip-fw, ]me-¡m-Sv, 

hb-\m-Sv, CSp¡n PnÃ-I-fn-embn BsI 73 Øe-§Ä \nco-£n-¨p. Cu 

Bhm-k-hy-h-Ø-I-fnÂ Acp-hn-Ifpw Nmep-Ifpw Imb-ep-Ifpw DÄs¸-Sp-

¶p. 

 Cu ]T-\-K-th-j-W-¯nsâ `mK-ambn taÂ]-dª Øe-§-fnÂ 

BsI 71 C\w Xp¼n-Isf (33 C\w kqNn-¯p-¼n-Ifpw 38 C\w IÃ³ 

Xp¼n-I-fpw) \nco-£n-¨p. Ah 10 IpSpw-_-§-fnepw 43 P\p-Êp-I-fnepw 

DÄs¸-«n-cn-¡p-¶p. CXnÂ \oe-Nn-¶³ (Aciagrion approximans krishna) 

]¯n-]pÂNn-¶³ (Agriocnemis keralensis) aª-h-c-b³ ]q¯men 

(Pseudagrion indium) ]pÅn-\n-gÂ¯p¼n (Protosticta gravelyi) F¶nh 

]Ýn-a-L-«-¯nse Øm\ob Xp¼n-I-fm-Wv. A]qÀÆ-ambn I−p-h-cp¶ 



C\-amb ae-b³ Xma-c-¯p-¼nsb (Paracercion malayanum) a[y-tI-c-f-

¯nÂ \n¶pw hS-¡³ tIc-f-¯nÂ \n¶pw BZy-ambn Is−-¯m³ Ign-

ªp. \nco-£n¨ 71 C\w Xp¼n-I-fpsS hÀ¤o-I-cW kqNn-I-IÄ 

(Taxonomic keys) X¿m-dm-¡n-bn-«p-−v. 

 Poh-Pm-e-§sf km[m-c-W-bmbn ]c-¼-cm-KX coXn-bn-emWv hÀ¤o-I-

cWw \S-¯n-sIm-−n-cp-¶-Xv. ]e Kth-j-Icpw ]c-¼-cm-KX hÀ¤o-I-cW 

hyh-Ø-bpsS ]cn-an-XnIÄ Nq−n-¡m-«n-bn-«p-−v. Cu shÃp-hn-fn-Isf adn-I-

S-¡m³ X³am{Xm hÀ¤o-I-cW hyhØ (Molecular taxonomy) D]-tbm-

Kn-¨p-sIm−v km[n-¡p-sa¶v ASp¯ Ime-§-fnÂ imkv{Xo-b-ambn sXfn-

bn-¡-s¸-«n-«p-−v. X·m{Xm hÀ¤o-IcW¯nÂ H¶n-e-[nIw Po\p-IÄ 

DÄs¸-Sp-¯p-t¼mÄ hwi-þ-P-\n-XI hni-I-e-\-¯nsâ (Phylogenetic 

analysis) ̂ e-§Ä IqSp-XÂ t_m[y-s¸-Spw. AXn-\mÂ Cu Kth-jW ]T-

\-¯nÂ tIc-f-¯nse Xnc-sª-Sp¯ Xp¼n-I-fpsS X·m{Xm kz`m-h-

\nÀW-b-¯n\pw (Molecular Characterisation) hwi-P-\n-XI hni-I-e-\-

¯n\pw tImi-ssatäm tIm¬{Un-b-bnse COI Po\pw tImi-aÀ½-¯nse 

18S rRNA Po\pw D]-tbm-Kn-¨n-cn-¡p-¶p. 

 ]T-\-t¯m-S-\p-_-Ôn¨v 28 P\p-Êp-I-fnÂs¸Sp¶ 34 C\w Xp¼n-I-

fpsS X·m{Xm kz`mh \nÀWbw \S-¯n. COI Po³, 18S rRNA Po³ 

F¶n-h-bpsS `mKnI t{iWn-Ifpw COI Po\nÂ \n¶pw Dcp-¯n-cn-bp¶ 

amwky-t{i-Wn-Ifpw cq]-s¸-Sp-¯n. Chsb BtKmf P\n-X-I-_m-¦nÂ 

(GenBank) \nt£-]n-¨p. Ch-bnÂ ]{´−v COI t{iWn-Ifpw Ccp-]-¯n-

aq¶v 18S rRNA Po³ t{iWn-Ifpw temI-¯nse Xs¶ BZy sP³_m¦v 

tcJ-IÄ BWv. Xp¼n-I-fpsS IrXyhpw thK-¯n-epÅXpamb Xncn-¨-dn-bn-

en\pw hwi-P-\n-XI ]T-\-¯n\pw COI t{iWn-I-Ä D]-tbm-Kn-¡mw. 

DbÀ¶ Xe-¯n-epÅ hwi-P-\n-XI hni-I-e-\-¯n\v 18S rRNA Po³ 

t{iWn-IÄ {]tbm-P-\-I-c-am-Wv.  

COI, 18S rRNA Po\pI-fpsS `mKnI t{iWn-IÄ ASn-Øm-\-am¡n 

Xp¼n-I-fnse c−v D]-hn-`m-K-§-fp-sSbpw (I-Ã³Xp-¼n-Ifpw kqNn-¯p-¼n-



I-fpw) Xnc-sª-Sp¯ IpSpw-_-§-fp-sSbpw hwi-P-\n-XI hni-I-e-\-§Ä 

\S-¯n. Xp¼n-I-fnse P\n-XI hyXn-bm\ aqey-§fpw (Genetic 

divergence) IW-¡m¡n Xp¼n-bn-\-§Ä X½n-epÅ _Ô-§Ä hnth-Nn-

¨-dn-bp-¶-XnÂ COI, 18S rRNA Po\p-I-fpsS Imcy-£-aX ]Tn-¨p. Ccp-Po-

\p-Ifpw ASn-Øm-\-am-¡n-bpÅ hwi-P-\n-XI hr£-§-fpsS 

(Phylogenetic Trees) Xmc-Xayw 18S rRNA Po\nt\-¡mÄ COI Po\nsâ 

IqSnb Imcy-£-aX shfn-s¸-Sp-¯n. 

COI Po³ t{iWn-Isf ASn-Øm-\-am¡n 27 P\p-Êp-I-fpsS hwi-P-

\n-XI hni-I-e-\-§Ä \S-¯n. hnZq-c-Ø-e-§-fnse Xp¼n-bn-\-§Ä¡n-S-

bnepw Xp¼n-bn-\-§Ä¡p-Ånepw DÅ P\n-XI hyXn-bm-\-§-sf-¡p-dn¨v 

(Interspecific and Intra specific genetic divergence) DÄ¡mgvN \ÂIm³ 

{]kvXpX hni-I-e\ ^e-§Ä¡pw P\n-XI hyXn-bm\ aqey-§Ä¡pw 

km[n-¨p. 8 C\-§Ä Hgn-sI-bpÅ ̀ qcn-`mKw Xp¼n-bn-\-§fpw Ipdª P\n-

XI hyXn-bm\w ImWn-¨p. P\n-XI hyXn-bm\w Xmc-X-tay\ kqNn-¯p-¼n-

I-fnÂ Ipdhpw IÃ³ Xp¼n-I-fnÂ IqSp-X-ep-am-Wv F¶v imkv{X-temI-

¯n\v shfn-s¸-Sp¯n \ÂIp-hm³ Cu ]T-\-¯n\v Ign-ªp. 

 Xp¼n-bn-\-§Ä¡n-Sn-bn-epÅ P\n-X-I-hy-Xn-bm\w Gähpw 

IqSp-XÂ sXmfn-ankv (Tholymis) P\p-Ênepw Gähpw Ipdhv Unkvt^-bnb 

(Dysphaea) P\p-Ênepw BWv ImW-s¸-«-Xv. 

 ]T-\-¯nsâ asämcp Is−-¯Â cq]-km-Zr-iy-an-Ãm-¯Xpw 

hnZq-c-Ø-e-§-fnÂ ImW-s¸-Sp-¶-Xp-amb Xp¼n-IÄ X½n-epÅ ASp¯ 

P\n-XI kam-\-X-bm-Wv. 


