
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/349007667

MORPHOLOGICAL AND MOLECULAR CHARACTERIZATION OF CACTODERA

MILLERI GRANEY & BIRD, 1990 FROM COLORADO AND MINNESOTA.

Conference Paper · February 2021

DOI: 10.21307/jofnem-2020-132

CITATIONS

0
READS

49

8 authors, including:

Mihail Kantor

Pennsylvania State University

59 PUBLICATIONS   185 CITATIONS   

SEE PROFILE

Zafar Handoo

United States Department of Agriculture

238 PUBLICATIONS   2,665 CITATIONS   

SEE PROFILE

Andrea Skantar

United States Department of Agriculture

170 PUBLICATIONS   1,570 CITATIONS   

SEE PROFILE

Saad Hafez

University of Idaho

86 PUBLICATIONS   512 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Mihail Kantor on 03 February 2021.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/349007667_MORPHOLOGICAL_AND_MOLECULAR_CHARACTERIZATION_OF_CACTODERA_MILLERI_GRANEY_BIRD_1990_FROM_COLORADO_AND_MINNESOTA?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/349007667_MORPHOLOGICAL_AND_MOLECULAR_CHARACTERIZATION_OF_CACTODERA_MILLERI_GRANEY_BIRD_1990_FROM_COLORADO_AND_MINNESOTA?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mihail-Kantor?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mihail-Kantor?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Pennsylvania-State-University?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mihail-Kantor?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zafar-Handoo?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zafar-Handoo?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/United_States_Department_of_Agriculture?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Zafar-Handoo?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andrea-Skantar?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andrea-Skantar?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/United_States_Department_of_Agriculture?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andrea-Skantar?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saad-Hafez-3?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saad-Hafez-3?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Idaho?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Saad-Hafez-3?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mihail-Kantor?enrichId=rgreq-c1d3ef4348f26d2c01ef50921ca9d13a-XXX&enrichSource=Y292ZXJQYWdlOzM0OTAwNzY2NztBUzo5ODcxODMwMjQ0NTE1ODVAMTYxMjM3NDE4MjE3Mg%3D%3D&el=1_x_10&_esc=publicationCoverPdf


S-19  
MORPHOLOGICAL AND MOLECULAR CHARACTERIZATION OF CACTODERA MILLERI GRANEY & BIRD, 1990 FROM 
COLORADO AND MINNESOTA. Kantor Mihail1, Z. A. Handoo 1, A. M. Skantar1, M. N. Hult1, S. L. Hafez 2, K. Kromroy3, K. 
Sigurdson3 and M. Grabowski3. 1Mycology and Nematology Genetic Diversity and Biology Laboratory, USDA, ARS, 
Northeast Area, Beltsville, MD 20705, USA; 2University of Idaho, Parma, ID 83660, USA;3Minnesota Department of 
Agriculture, Plant Protection Division, Saint Paul, MN 55155, US.  
The genus Cactodera,has fifteen known species. Cactodera milleri was originally described infecting the roots of common 

lambsquarter (Chenopodium album) in Michigan. Chenopodium quinoa is a known host for C. milleri since 1990 when Graney 

and Bird included it in the host range study of this species. In 2019, C. milleri cysts were recovered from soil samples collected 

from a Chenopodium quinoa field, located in Mosca, Alamosa, county, Colorado, USA. A moderate number of lemon shaped 

cysts and juveniles were recovered from the affected quinoa plants. Same species was also recovered and identified from 

samples submitted over the years by the Minnesota Department of Agriculture as part of the Animal and Plant Health 

Inspection Service (APHIS) efforts to survey states for the presence of Pale Potato Cyst Nematode. The cysts and juveniles (J2) 

were recovered from soil samples through sieving and Baermann funnel extraction. The nematode species was identified by 

both morphological and molecular means as Cactodera milleri. To our knowledge this represents the first report of Cactodera 

milleri from Colorado and Minnesota. 
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