2024 Potato Academy

Understanding the Relationship Between Pest and Beneficial Arthropods
in Potato Fields

Tim Waters and Alan Schreiber



Basic-principles

Understanding The Relationship Between Pest and Beneficial Insects in Potato Fields

Identifying and enumerating beneficials versus pests versus incidentals
Insecticide types from broad to selective levels of control
How a secondary pest flare occurs for aphids, mites, thrips and psyllids



Pest Arthropods



Wireworm (Elateridae

Click Beetle

https://www.flickr.com/photos/bugldy99/32856026170/

Copyright © 2016 John R. Maxwell



https://bugguide.net/user/view/14045

* Pest of numerous crops
including cereals, grasses,
potato and other vegetables

 Most serious problems
coming out of pasture or
crops where they were not
treated

 Have resurged as a problem
with the discontinued use of
organochlorine insecticides

€g9 larvae pupa adult beetlle
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Life cycle
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Gelechiidae

Phthorimaea operculella







_ The Life Cycle of the
Potato Beetle Biology Colorado Potato Beed$

* Complete metamorphosis
e Multiple generations per season

* Overwintering diapause triggered by
short days, cold temps, and reduced
food quality

e Adults burrow into soil and diapause for
3 to 24 months

* Emerge in the spring, coinciding very
well with emergence of potato and
nightshades




Damage by CPB

* Old larvae (the last or 4th larval instar) are
reported to be responsible for as much as
75 percent of feeding damage.

* Potatoes can usually tolerate up to 30
percent defoliation when they are in the
vegetative stage.

* They are much more sensitive when
tubers are beginning to bulk and can only
tolerate about 10 percent defoliation.

* Tuber bulking begins soon after flowering,
making this time critical for beetle
management.




Sub-economic Pests Complications

e Vectoring plant pathogens

— Potato Psyllid, found in potatoes in the PNW for ever.

Without the bacteria in the population, they are
always sub-economic.

— Introduction of the liberbacter in the population
turns subeconomic pest into a key pest.

— Total re-organization of Potato insect IPM Programs




Beet leathopper
Wireworms
Aphids

Stink bugs

Occasional Pests




DEVELOPMENTAL BIOLOGY

Stages include:

egg, larva, protonymph, deutonymph,
and adult.

Eggs (lower portion) and male (upper
portion) of the twospotted spider mite.




DEVELOPMENTAL BIOLOGY
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DEVELOPMENTAL BIOLOGY
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Aphids

* 15 Species worldwide that feed on potatoes, none of
which are host specific

* Two species are of economic concern
* <Green Peach Aphid (Myzus persicae)
e Potato Aphid (Microsipium euphoribiae)>




Green Peach Aphid (Myzus persicae)

Extremely wide host range (40 plant families)

Overwinters as eggs on Prunus spp. (Heteroecious-
host plant alteration)

Can reproduce sexually, or parthenogentically
1.2-2.3 mm

Body color variable

Thrives in warmer conditions

Vector of PLRV or (net necrosis) which actually
improves fitness of GPA

Vector of PVY (most successful) which increases
growth rate of GPA




Potato Aphid (Microsipium euphoribiae)

* Wide host range (20 plant families)

* Primary host is Rosa spp.

* Originis N. America

* 2-4 mm

* Body color variable

* More common in cooler weather or cooler seasons

e Usually Anholocyclic (parthenogenesis)
* Except OW as egg

* Vector of PLRV or (net necrosis)
* Vector of PVY


http://www.nwpotatoresearch.com/insects/potato-aphid-macrosiphum-euphorbiae/

Aphid or Lygus?

* Slow * Fast

* Cornicles * No cornicles

* Filter chamber e 5 black spots on back
* Live birth * Mostly L. hesperus

* Many species e Loners

e Colonies



PLRV-Luteovirus

e For transmission to occur, it must first
move to gut, and back out through
salivary system

* Upward rolling of affected leaflets.
* Stunting

* Tuber necrosis

e Canimpact yield and quality

* RBis highly impacted

* Neonics and control by seed producers
has significantly reduced this in WA
potatoes




PVY-Potyvirus

* Mosaic

* Stunting

* Tuber necrosis (some strains and some cultivars)
* Symptomology varies drastically by strain and cv.
* Yield and Quality Reduction

* Huge problem in seed production

* Some cultivars are asymptomatic (Dark Red Norland,
Kennebeck)

e Difficult to reduce with insecticides since transmission
is so rapid



http://www.bing.com/images/search?q=pvy+potato&view=detailv2&&id=0009370B98884BDE1528CF582891C8D9859B5646&selectedIndex=34&ccid=seCao1i4&simid=608053656666705665&thid=OIP.Mb1e09aa358b8e5a39b0a8c2e4535cab7o0
http://www.bing.com/images/search?q=pvy+potato&view=detailv2&&id=88381B7B526CF8263FC59D028C134C528108CA95&selectedIndex=0&ccid=5CcNO7Pr&simid=608019236794468606&thid=OIP.Me4270d3bb3eb8108d930790a052bbf81o0

Beneficial Arthropods
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Aphid Control \

* Parasitic Wasps
* Hoover Flies

* Ground Beetles
* Ladybird beetles
* Lacewings

* Big-eyed bugs



Trade Name |IRAC | Col. Potato | Beet Lepidoptera | Psyllid [ Aphids | Thrips | Mites | Lygus
Foliar Prod. | Group | Beetle Leathopper
Lannate la X X X X X
Sevin 1a X X X X
Malathion 1b X X
Dimethoate | 1b X X X
Pyrethroids |3 X X X x X
Neonics 4a X X X X
Thiameth. 4a X X X X
Imidacloprid | 4a X X X X
Clothianidin | 4a X X X X
Sivanto 4d X X X X
Transform 4c X X X
Blackhawk 5 X X X (n) X
Radiant 5 X X X (n) X
6 X X X X
Beleaf 29 X X X
Rimon 15 X X x (e,n) X
Torac 21a X X X X X
Avaunt 22 X X
Movento 23 x (e,n) [x X
_ 23 x (e,n) X
Exirel 28 X X X X X
Coragen 28 X X
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NUMBER COUINS

4.8

3.6

2.4

1.2

Potato Psyllid Consortium 2015 I

A A a a a a a A a a a a a
\ CHECK
1 BELEAF 2.8 A
FL OZ/A - / \
- —
1 \.--"' — \—(
P-L*?ﬂi'ﬁ Sﬁfﬂ?.‘-‘i - 152010 S"'E‘?‘-?Eh: 51‘?9“9{31.: 76-2¢ 15 ?11'3‘4?91':: ?ﬁ‘?ﬂ"?ﬂjrq ?12?‘3{}7:: 813'25'15 3"10‘20?‘: Bﬂ?‘?ﬂf.: &3"9015

Trial 1D I



- Potato Psyllid Consortium 2015

53 a a a a

\ CHECK
BELEAF 2 8
FL OZ/A .

%)
=
=
o
i)
o
L
s}
=
=
=

/\
1 / N\

o . — | . —— : —_— ———A\_ —

6-2242015 6-2942015 ?-T—Hﬂ‘l S 7-13-2015 T-20-2015 T-27-2015 8-17-2015 8-25-2015 9-3-2015 9-8-.

Trial 1D;




Neonicotinoid Conundrum

Beneficial including bee safety discussion



Discussion Points

* Name your top 2 insect threats in potatoes you manage

* How do you scout for the top insect threats, what method do you
use?

* Where is the most effective location to scout in your field?

* How often do you scout for insects in each field?

* What drives your decision on which insecticide to use?

* What is the most common beneficial insect in your potato fields?









Advanced-principles

Understanding Threshold Based Insect Management

* Economic or treatment/action thresholds

Columbia Basin Action Thresholds for Potato Insects

. Large versus small chewing insects (Beetle and worms) have no idea what this means
Value of spraying versus or not




Key pests have changed over time...

* Focus initially on Wireworm, CPB, Aphids
* beet leathopper

* two-spotted spidermite

e potato tuberworm moth

* potato psyllids

e Lygus? thrips?
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Phenology of Insect Pests of
Columbia Basin Potatoes

Invader
5 2 Ak

VAYAS B UNESS B Y,
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Beet Leafhopper (2002)

Colorado Potato Beetle

Seed Treatment
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. Integrated Pest Management (IPM) is a sustamable sc:ence-based
decision-making process that combines biological, cultural, physical and
chemical tools to identify, manage and reduce risk from pests and pest
management tools and strategies in a way that minimizes overall
economic, health and environmental risks.

* Integrated Pest Management, or IPM, is an approach to solving pest
problems by applying our knowledge about pests to prevent them from
damaging crops, harming animals, infesting buildings or otherwise
interfering with our livelihood or enjoyment of life. IPM means respondlng
to pest problems with the most effective, least-risk option.




IPM is not a single pest control method but,
rather, a series of pest management
evaluations, decisions and controls. In
practicing IPM, growers who are aware of
the potential for pest infestation follow a

How dO IPM four-tiered approach.

programs

WO r'k—P * Set Action Thresholds
 Monitor and Identify Pests
* Prevention

e Control




Set Action Thresholds

* Before taking any pest control
action, IPM first sets an action
threshold, a point at which pest
populations or environmental
conditions indicate that pest
control action must be taken. The
level at which pests will become
an economic threat is critical to
guide future pest control
decisions.




Monitor and ldentify Pests

Not all insects, weeds, and
other living organisms require
control. Many organisms are
innocuous, and some are
even beneficial. IPM
programs work to monitor for
pests and identify them
accurately, so that
appropriate control decisions
can be made in conjunction
with action thresholds. This
monitoring and identification
removes the possibility that
pesticides will be used when
they are not really needed.
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* As a first line of pest control, IPM programs
work to manage the crop, lawn, or indoor
space to prevent pests from becoming a

Prevention threat. In an agricultural crop, this may

mean using cultural methods, such as

rotating between different crops, selecting

pest-resistant varieties, and planting pest-

free rootstock. These control methods can

be very effective and cost-efficient. '

/

o




* Once monitoring, identification, and action
thresholds indicate that pest control is
required, and preventive methods are no
longer effective or available, IPM programs
then evaluate the proper control method
both for effectiveness and risk.




* Effective, less risky pest controls are chosen
first, including highly targeted chemicals,
such as pheromones to disrupt pest mating,
or mechanical control, such as trapping or
weeding.

 If further monitoring, identifications and
action thresholds indicate that less risky
controls are not working, then additional
pest control methods would be employed,
such as targeted spraying of pesticides.

Broadcast spraying of non-specific pesticides '
is a last resort. /

o




Key Pests

* Those in which Insect IPM programs focus on

* Can be crop type specific, regionally specific, time specific
market specific

* Colorado potato beetle

e Potato Psyllid

e Potato Tubermoth



Potato Tuber Moth Scouting & Thresholds

Thresholds:

* 8-10 moths/trap/day at
susceptible stage

e 56-70 moths/trap/week
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Average PTW Moth Count per Trap
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Potato Tuberworm Moth Population Trends
in the Columbia Basin of Washington
Weekly Trapping Data from 2013 to 2021
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Potato Tuber Moth Contro

Elimination of cull piles and volunteers. Eliminate cull piles and volunteer potatoes to reduce
overwintering stages, which are a source of next year’s populations

Soil moisture at and after vine kill. Keeping the soil moist via overhead irrigation prevents soil
cracking. This is especially important later in the season when vines are beginning to die. In research
at Oregon State University, applying 0.1 inch of water daily through a center pivot irrigation system
from the time of vine kill until harvest decreased PTW tuber damage and did not increase fungal or
bacterial diseases. The daily irrigation probably closed soil cracks, reducing tuberworm access.

Length of time between desiccation and harvest. Field observations support the premise that PTW
prefer green foliage to tubers for egg laying and feeding. When foliage starts to decline, tuber
infestation increases. Adults move into the soil via soil cracks to find shelter from the light and to lay
eggs on tubers, while larvae do so to find food. Thus, the length of time between desiccation and
harvest is crucial. The longer dead vines and undug tubers remain in the field, the greater the
likelihood of tuber infestation.

Rolling or covering hills. Tubers that are exposed or close to the surface are at high risk for PTW
damage. Do everything possible to maintain more than 2 inches of soil over the tubers during the
season. Covering hills with 1 to 2 inches of soil immediately after vine kill significantly reduces tuber
infestation

Research at Oregon State University found that rolling of potato hills in sandy soil caused soil to
slough off the hill, resulting in increased PTW damage. Thus, rolling is not recommended in areas
with sandy soils.

https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/pnw594.pdf



https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/pnw594.pdf

Potato Tu k)de£Moth Control

* Pesticide timing. Timing of insecticide application to reduce tuber damage is an
important question. In 2005, trials in the Columbia Basin tested three insecticides
(Asana, Meniter4, and Lannate LV), applied at different intervals (from 1 to 4
weeks) before vine kill. All insecticide treatments significantly reduced tuber
damage. There was no advantage to beginning control efforts earlier

e Biology and Management of the Potato Tuberworm in the Pacific Northwest,
PNW 594 (Oregon State University Extension Service)

 Pay attention to PHI

* Dead vines=Risk of damage by PTW
* Coragen or Vantacor

Pyrethroids

Avaunt

Lannate

Rimon

Radiant/Blackhawk



https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/pnw594.pdf
https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/pnw594.pdf
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