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Potato cyst nematodes
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Globally distributed plant-parasitic nematodes
Globodera rostochiensis = Golden nematode
Globodera pallida = Pale cyst nematode

Can cause up to 80% reduction in potato yield




Potato cyst nematodes in the U.S.
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What makes potato cyst nematodes successful

arasites of potato?
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Discovery of a new potato
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2008 — three nematode samples distinct from known
PCN species were found in Oregon and Idaho

Oregon Department of Agriculture processed
samples from Powell Butte, OR — 1 to 7 cysts kg
soil

In Idaho cysts were found in 2 fields (Caribou and
Teton Counties, ID) for a total of 4 cysts

All  cysts sent to USDA-ARS Nematology
Laboratory for identification

2010 — USDA-ARS and Oregon State University
demonstrate that potato and tomato are hosts for this
nematode

OSU voluntarily closes Powell Butte research
facility

cyst nematode...
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Description

Globodera achilleae AY599498
681 - Globodera artemisiae AF274415
Globodera hypolysi AB207273

Giv DQB4T112
Gis EF153841

Gilobodera tabacum

0 2012 — described as a new species by
Handoo et al.

M F—1dano 347 Gasessa
Oregon A GQB56542
O 8 GOJSES4

0 UM
Gm EU00B70T
— —ml_sm EL006708 Globodera "mexicana”
Gm EU0D8709

Gp AJBOBBST =
Gp Amantani EUT0B705 (Ic)
1) Gp D375
Gp Idaho EF153838

Gp Lutiness
Gp Pzl
Gp Halton
Go PAA 3
[ 2af Gp EF153834 r Globodera paliida
Gp GUOB47E7

Gp GUOB4801
{ Gp Cusco EIQ06706 {lic)

Gp Huanuco

72 Gp Huamachuco
Gp Huancabamba EuD05704 (Ve)
— 0.005 substitutionsisite L Gp PSA il

2



http://apsjournals.apsnet.org/action/showImage?doi=10.1094/PHYTO-01-10-0010&iName=master.img-088.jpg&type=master

Nice pictures




How is G. ellingtonae similar to/different from other

Globodera?
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Egg hatch

Hatch of Globodera ellingtonae in Root Exudates

Hatch of Globodera ellingtonae Over Time in Root Exudates
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The paliida problem
Management of pllide has proved to be more difficult than of restochiensis for several reasons.
Eggs of pullids appear to hatch over a longer period of time. Consequently, granular nematicides

applied at planting do not remain at toxic concentrations in the soil for long enough to give

optimum control (Figaure 2).
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Pignre 2. Hatchinpg patlerms for wmstdiosis and pallda and  decay curve for nematicide with three.week half.life.

(Source: IACR Rothamsted)




Some potato varieties resistant to G. rostochiensis

also resistant to G. ellingtonae
.,

Host Status of Potato Varieties to Globodera ellingtonae
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Host status of Solanum weeds varies among Globodera

T
Host status of Solanum spp. to Globodera spp.

Plant________| G. rostochiensis__| G. pallida

S. sarrachoides Resistant Susceptible Susceptible
(hairy)

S. triflorum (cutleaf)  Not available Resistant Susceptible
S. nigrum (black) Resistant Resistant Susceptible
S. dulcamara Resistant Resistant Moderately
(bittersweet) resistant

S. sysimbrifolium Resistant Resistant Resistant

Boydston et al. 2008; Mimee et al. 2013 Lax et al. (2014)

Poor or Non-hosts:

Alfalfa, oats, barley, artichoke, tobacco, tomatillo, eggplant, bell pepper, jalapeno




G. ellingtonae has similar temperature range for

development as G. rostochiensis
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G. ellingtonae has similar temperature range for

development as G. rostochiensis




Globodera spp. are important pathogens of potato

Effect of G. pallida on yield of a moderately
intolerant potato cultivar (from Trudgill and
Phillips)
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G. ellingtonae is not a strong pathogen of potato

* 4 years of field trials
* ‘Russet Burbank’ inoculated with
up to 360 eggs/g soil




Minimal impact of G. ellingtonae on yield of potato

Comparison of percentage reduction in potato
yield by G. pallida and G. rostochiensis
(adapted from Trudgill and Phillips)
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Minimal impacts of G. ellingtonae on yield of potato




Conclusions

1. Biological data supports the morphological and molecular
conclusion that G. ellingtonae is a distinct species from G.
pallida and G. rostochiensis

2. G. ellingtonae appears to be more closely related /similar to
G. rostochiensis

3. In Oregon, G. ellingtonae caused minimal damage to potato
— this nematode is not regulated



