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  Abstract
  Many species of Ephemeroptera have been described based on either nymphs or adults. Only 10% of Ephemeroptera species in South America are known in both life stages. The current research was carried out in order to molecularly associate nymphs and adults of Ephemeroptera, using the amplified fragment length polymorphism (AFLP) technique. We obtained molecular fingerprints by the AFLP of five species: Leptohyphes albipennis, Leptohyphes coconuco, Leptohyphes ecuador, Baetodes levis and Prebaetodes sitesi. The association between nymphs and adults of L. albipennis and L. coconuco by this analysis confirmed the effectiveness of the technique. The molecular fingerprints of B. levis and P. sitesi were generated with the hope that future collections of unknown adults would match the fingerprint and solve an identification problem. We describe here for the first time the adult of L. ecuador by matching an adult trapped in the field with the DNA fingerprint of nymphs obtained by means of AFLP.


 


   
  Keywords
 EphemeropteranymphsadultsassociationDNAAFLPfingerprint
 

  
	
Type

	Research Article


 	
Information

	Annales de Limnologie - International Journal of Limnology
  
,
Volume 47
  
,
Issue 2
  , 2011  , pp. 151 - 157 
 DOI: https://doi.org/10.1051/limn/2011005
 [Opens in a new window]
 
  


   	
Copyright

	
© EDP Sciences, 2011




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 
[1]

 Barber-James, H.M., Gattolliat, J.-L., Sartori, M. and Hubbard, M.D., 2008. Global diversity of mayflies (Ephemeroptera, Insecta) in freshwater. Hydrobiologia, 595, 339–350.CrossRefGoogle Scholar


 
 
[2]

 Benavides, P.M., Vega, F., Stuart, J., Bustillo, A.E.P. and Everson, J.R., 2003. Biodiversity and biogeography of an important inbred pest of coffee, the coffee berry borer, Hypothenemus hampei (Ferrari) (Coleoptera: Curculionidae: Scolytinae). Ann. Entomol. Soc. Am., 98, 359–366.CrossRefGoogle Scholar


 
 
[3]

 Brittain, J.E., 1982. Biology of Mayflies. Annu. Rev. Entomol., 27, 119–147.CrossRefGoogle Scholar


 
 
[4]

 Chacón, M.M., Pescador, M.L. and Segnini, S., 2010. The adult and redefinition of the genus Prebaetodes Lugo-Ortiz & McCafferty (Ephemeroptera: Baetidae), with description of a new species from Venezuela. Aquat. Insects, 32, 143–157.CrossRefGoogle Scholar


 
 
[5]

 Domínguez, E., Molineri, C., Pescador, M., Hubbard, M.D. and Nieto, C., 2006. Aquatic Biodiversity in Latin America, Ephemeroptera of South America, Pensoft, Sofia-Moscow, vol. 2, 646 p.Google Scholar


 
 
[6]

 Fernández-Cuenca, F., 2004. Aplicaciones de las técnicas de PCR a la epidemiología molecular de las enfermedades infecciosas. Enferm. Infecc. Microbiol. Clin., 22, 355–360.CrossRefGoogle Scholar


 
 
[7]

 Fleck, G., Brenk, M. and Misof, B., 2006. DNA Taxonomy and the identification of immature insect stages: the true larva of Tauriphila argo (Hagen 1869) (Odonata: Anisoptera: Libellulidae). Ann. Soc. Entomol. Fr., 42, 91–98.CrossRefGoogle Scholar


 
 
[8]

 Grant, P.M., 2001. Mayflies as food. In: Domínguez, E. (ed.), Trends in research in Ephemeroptera and Plecoptera, Kluwer Academic/Plenum Publishers, New York, 107–124.CrossRefGoogle Scholar


 
 
[9]

 Jeon, M.-J. and Ahn, K.-J., 2007. Descriptions of late instars of three littoral Cafius species (Coleoptera: Staphylinidae) by association of life stage with DNA sequences. Flor. Entomol., 90, 465–474.CrossRefGoogle Scholar


 
 
[10]

 Lugo-Ortiz, C.R. and McCafferty, W.P., 1996. Phylogeny and classification of the Baetodes complex (Ephemeroptera: Baetidae), with description of a new genus. J. N. Am. Benthol. Soc., 15, 367–380.CrossRefGoogle Scholar


 
 
[11]

 Mayo, V.K., 1968. Some new mayflies of the subfamily Leptohyphinae (Ephemeroptera: Tricorythidae). Pan- Pacific Entomologist, 44, 301–308.Google Scholar


 
 
[12]

 Menetrey, N., Oertli, B., Sartori, M., Wagner, A. and Lachavanne, J.B., 2008. Eutrophication: are mayflies (Ephemeroptera) good bioindicators for ponds? Hydrobiologia, 597, 125–135.CrossRefGoogle Scholar


 
 
[13]

 Merritt, R.W. and Cummins, K.W., 1996. An introduction to Aquatic Insects of North America, third edn., Kendall/Hunt Publishing Company, Dubuque, 862 p.Google Scholar


 
 
[14]

 Meudt, H.M. and Clarke, A.C., 2007. Almost Forgotten or Latest Practice? AFLP applications, analyses and advances. Trends Plant Sci., 12, 106–117.CrossRefGoogle ScholarPubMed


 
 
[15]

 Miller, K.B., Alarie, Y., Wolfe, G.W. and Whiting, M.F., 2005. Association of insect life stages using DNA sequences: the larvae of Philodytes umbrinus (Motschulsky) (Coleoptera: Dytiscidae). Syst. Entomol., 30, 499–509.CrossRefGoogle Scholar


 
 
[16]

 Miller, K.B., Alarie, Y. and Whiting, M.F., 2007. Description of the larva of Notaticus fasciatus (Coleoptera: Dytiscidae) associated with adults using DNA sequence data. Ann. Entomol. Soc. Am., 100, 787–797.CrossRefGoogle Scholar


 
 
[17]

 Molineri, C., 2003. Revision of the South American species of Leptohyphes (Ephemeroptera: Leptohyphidae) with a key for the nymphs. Stud. Neotrop. Fauna Environ., 38, 47–70.CrossRefGoogle Scholar


 
 
[18]

 Molineri, C. and Zúñiga, M.C., 2006. New species of Leptohyphidae (Insecta: Ephemeroptera) from Colombia with evidence of reproductive time segregation. Stud. Neotrop. Fauna Environ., 41, 139–151.CrossRefGoogle Scholar


 
 
[19]

 Najimi, B., Boukhatem, N., El Jaafari, S., Jlibène, M., Paul, R. and Jacquemin, J.-M., 2002. Amplified fragment length polymorphism (AFLP) analysis of markers associated with H5 and H22 Hessian fly resistance genes in bread wheat. Biotechnol. Agron. Soc. Environ., 6, 79–85.Google Scholar


 
 
[20]

 Nieto, C., 2004. The genus Baetodes (Ephemeroptera: Baetidae) in South America with the description of new species from Argentina, Bolivia and Peru. Stud. Neotrop. Fauna Environ., 39, 63–79.CrossRefGoogle Scholar


 
 
[21]

 Resh, V.H. and Jackson, J.K., 1993. Rapid assessment approaches to biomonitoring using benthic macroinvertebrates. In: Rosenberg, D.M. and Resh, V.H. (eds.), Freshwater biomonitoring and benthic macroinvertebrates, Chapman and Hall, V. H., New York, 159–194.Google Scholar


 
 
[22]

 Stark, B., Froehlich, C. and Zuñiga, M.C., 2009. South American Stoneflies (Plecoptera), Aquatic Biodiversity in Latin America, Pensoft, Sofia, Vol. 5, 154 p.Google Scholar


 
 
[23]

 Suinaga, F.A., Casali, V.W.D., Picanço, M. and Foster, J., 2004. Genetic divergence among tomato leafminer populations based on AFLP analysis. Pesq. Agropec. Bras., 39, 645–651.CrossRefGoogle Scholar


 
 
[24]

 Swofford, D.L., 1998. Phylogenetic analysis using parsimony computer program, version 4, D. L. Swofford, Sunderland, MA.Google Scholar


 
 
[25]

 Zhong, M., McCarty, J.C., Jenkins, J.N. and Saha, S., 2002. Assessment of day-neutral backcross populations of cotton using AFLP markers. J. Cotton Sci., 6, 97–103.Google Scholar




 

           



 
  	2
	Cited by


 

   




 Cited by

 
 Loading...


    


 













Cited by





	



2




	


















Crossref Citations










This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Hoyos, Diana
García-T., Luis
Rivera-P., Fredy
López-G., Germán
Zúñiga, María del Carmen
and
Dias, Lucimar
2014.
CONTRIBUCIÓN AL CONOCIMIENTO DE LAS ESPECIES DE HAPLOHYPHES ALLEN (INSECTA: EPHEMEROPTERA: LEPTOHYPHIDAE) EN COLOMBIA.
Caldasia,
Vol. 36,
Issue. 1,
p.
125.


	CrossRef
	Google Scholar






Molineri, Carlos
Zúñiga, María del Carmen
Ramos, Blanca C.
Giraldo, Lina P.
and
Cardona, William
2016.
Three new species of Leptohyphes Eaton (Ephemeroptera: Leptohyphidae) from Colombia.
Iheringia. Série Zoologia,
Vol. 106,
Issue. 0,


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference




Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	









	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Association of nymphs and adults of Ephemeroptera (Insecta) using the amplified fragment length polymorphism (AFLP) technique








	Volume 47, Issue 2
	
Lucimar G. Dias (a1), Tito Bacca (a2), Lucio Navarro (a3), Flor E. Acevedo (a3), Pablo M. Benavides (a3) and Paulo Sérgio Fiuza Ferreira (a4)

	DOI: https://doi.org/10.1051/limn/2011005





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Association of nymphs and adults of Ephemeroptera (Insecta) using the amplified fragment length polymorphism (AFLP) technique








	Volume 47, Issue 2
	
Lucimar G. Dias (a1), Tito Bacca (a2), Lucio Navarro (a3), Flor E. Acevedo (a3), Pablo M. Benavides (a3) and Paulo Sérgio Fiuza Ferreira (a4)

	DOI: https://doi.org/10.1051/limn/2011005





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Association of nymphs and adults of Ephemeroptera (Insecta) using the amplified fragment length polymorphism (AFLP) technique








	Volume 47, Issue 2
	
Lucimar G. Dias (a1), Tito Bacca (a2), Lucio Navarro (a3), Flor E. Acevedo (a3), Pablo M. Benavides (a3) and Paulo Sérgio Fiuza Ferreira (a4)

	DOI: https://doi.org/10.1051/limn/2011005





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















