Current and Developing Soybean
Aphid Scouting Protocols

Eileen Cullen
Extension Field Crops Entomologist
University of Wisconsin-Madison
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Soybean aphid economic threshold provides
treatment decision support

Field scouting Is the step required to reach
that decision (treat or no-treat)

How do current scouting protocols compare?
e \Whole plant count
e Speed-scouting

What’s new In sampling research?
e Node-based sample unit
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Journal of Economic Entomology 100:1258-1267.
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Economic Threshold for Soybean Aphid (Hemiptera: Aphididae)

D. W. RAGSDALE,' B. P. McCORNACK, R. C. VENETTE.” B. D. POTTER.” 1. V. MACRAE,
E. W. HODGSON, M. E. O'NEAL," K. D. JOHNSON,* R. |. O'NEIL.” C. D. DIFONZ0.*
T. E. HUNT,” P. A. GLOGOZA® axp E. M. CULLEN"

Department of Entomology, University of Minnesota, 219 Hodson Hall, 1950 Folwell Avenue, St. Paul, MN 55108

“("_rt Common University research protocol In
6 North Central states, pooled data from
19 yield-loss experiments over 3 years.

1(',.*1 Results validated soybean aphid economic
threshold to treat within 5 - 7 days when aphid
& density exceeds 250 aphids/plant.
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Economic Injury Level (EIL)
Pest density which causes losses equal to the costs of control

Economic Threshold (ET) Pest density at which control action is
taken to PREVENT pest population from reaching or exceeding the EIL
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e Doubling time for field populations of SBA
averaged 6.8(x0.8) days.

e Natural enemies, host plant quality and
weather combined can constrain
population growth.

e Treating below the ET (too early) or
above the EIL (too late) each have
% negative consequences in an IPM system.
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SBA Scouting Ground Rules

A% Begin scouting late
Current Methods: vegetative/ early
flowering (R1),

1. Whole plant count Continue through full

2. Speed-scouting pod (R5).
Developing A1 Repeated field visits
Methods: (weekly ideal).

A1 All sampling methods
are based on the ET
of 250 aphids/plant.

1. Node-based unit
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Whole Plant Count - “gold” standard

e Count the number of aphids on 20 to 30 plants
randomly sampled from throughout the field for
a representative sample.

e Examine entire plant for aphids, especially
upper leaves and stems.

e Whole plant counts up to 250 are critical. For
heavily infested plants you may find it easier to
estimate (500-1000; 1000+) rather than trying
to count 3,262 aphids on one plant!

e Calculate average aphids/plant based on total
O number of plants sampled.
T Extension
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Soybean Aphid Scouting Guides

Available from UW Madison NPM at:

http://ipcm.wisc.edu/

SLIOULDIISPRAVIEOR
SOV RFANIARHIDSY

Treat when field average is 250 APHIDS/PLANT and
populations are ACTIVELY INCREATING

A MINIMUM OF TWO FIELD VIIITY are roquired to determing i
aphid populations are increasing. To calculale a fiekd average,
count the number of aphids on 10-10 PFLANTLTIELD.

Begin field scouling in lale June, making one or two

Soybean aphids in various sizes,

Aphid Thresholds |

R1 Stage soybean plant (beginning bloom) i

One open flower at any node on the main stem. q
L

been) attached. -

Reproductive Soybean Development Stages and Soyb

A node is the part of the stem where a leaf is (or has

<oybean aphid
Aphid thresholds depend on actively increasing populations. Examm 20-30
plants once or twice weekly to determine pi

Action Threshold - 250 aphids/plant when population acnvdy increasing.

Stage length 0 to 7 days: average 3

R1 Stage soybean plant (full bloom)

W Open flower at one of the two uppermost nodes on the main stem with a
fally developed leaf.

Stage length 3 to 15 days: average 10

visitsfield'weak Conlinue scouling unlil aphid populations
deding, usually mid io |ate August

OPENIEORTAVISUAISCUIDERTOICOUNTINCIAPIIID S

A YISUAL CUIDE ro numper or SOYREAN APHIDS PER LEAFLET

Soybean aphid count will vary from leafiet to leaflet. Add up tno‘ total number of aphids on the entire plant, not
on a single leaflet. To caiculate a fiedd average, count the number of aphids on 10-30 PLANT$/FIELD.
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Action Threshold - 250 aphids/plant when population actively increasing.
K This guideline incorporates an approximate 7-day lead time between
¢| scouting and treatment to make spray arrangements.

R3 Stage soybean plant (beginning pod)

Pod is 3/16 inch long at one of the four uppermost nodes on the mam stem
with a fully developed leaf
Stage length $ to 15 days- average &

Action Threshold - 250 aphids/plant when population actively increasing.
In replicated trials conducted throughout the Midwest in 2003, the 250
aphids/plant action level worked best from late vegetative through R3 stages.

R4 Stage soybean plant (full pod)

Pod is % mch long at one of the four uppermost nodes on the main stem with
a fully developed leaf.

The most critical time for soybean yield: Stress at this time can not be
recovered and results in more yield loss than at any other time.

& Stage length 4 to 26 days: average 9

Thresholds not currently determined. but populations exceeding 230/plant
and actively increasing need monitoring and treatment at grower discretion *
E’x:snsm : David W. Fischer - Dane County UWEX Crops and Soils Agent
reamGrains?  James Fanta - Dodge County UWEX Crops and Soils Agent

University of

Available at UW
Soybean Plant Health:

http://www.plantpath.wisc.edu/soyhealth/pdf/sbrthresholds05.pdf
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Variouz whitefly speciec are known to feed on soybean but

have never been known to cause economic damage.

Whitefliez are most commonly teen on velvetleaf or button
i & aeall b | weed, and soybean fields with heavy weed populations
Bt gres | may have higher whitefly numbers, First instars (erawlers)
{A) are legged and owval chaped, about 0.3 by 0.15 mm. The
cecond, third and fourth inztare are aleo oval, do not have
legs, and are cslightly larger than the firetinstar, The late
fourth instar (pupa) (B) ic about 0.7 by 0.4 mm and
appeare waxy and ic tightly attached to the leaf with
is pale and narrow with four o marginal filaments (tiny hair-like structures around the

entire outer edge). Coloration may vary.
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Mealybuge are clozely

related and look similar

to whitefliez. They are

oval chaped and are

covered with waxy,

white, mealy secretione.

Like whitefliec, they

aleo have an active e

aoylscam aplsid. {A)
ke ipred cormicles,

(1) wks legs, sod {C aix

Make corla I fuise

crawler ctage and an Lyie Buss, Unkersiy of Florida
inactive stage. Although not commeon, they can cecur
on coybean leaves and stems, but are not lmown to
cause significant damage.

pesd ddemizficariom is

correet before makimg auy inscoticide applicati.

This miipe
alwries sovemul

s o ylsean Nymphe are 2-3 mm

long, wedge-chaped,
pale in color, and
. wingless, Older
brsr Basldray nymphe are bright
green, with prominemnt
eyes and have wing T
pads. Unlike aphids, wiarin E. Rkce, I3 Univers iy
nymphe move cidewaye rapidly when disturbed.

pea" of parasitized aphids {17) {aphisds can
ed by amall wasjm thet develop mnside the
Iy il exin leaving a bolhes oser shell called o

i ).

Color tri-fold scouting guide to soybean aphid and 8 other “look-alike™

species. Portion of six-panel publication shown here.

Available from UW Entomology: http://entomology.wisc.edu/~cullen/
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Speed Scouting Method

WWW.plantmanagementnetwork.org/

| .Piant Management Network € Stscriver Login

Irve e

Partriers Journals ot rimraes. Sasberilen * Farwl *

Crop Management

Peer Reviewed Journal of Applied Crap Science

N 15 January 2007, St Paul MN SA I35 1543-7833

e

£ 2007 Plant Managemeant Network.
Accepted for publication 2 January 2008, Publishaed 11 May 2007,

Field Validation of Speed Scouting for Soybean
Aphid

E. W. Hodgson, B. P. McCornack, K. A. Koch, and

D. W. Ragsdale, 219 Hodson Hall, 1980 Folwell Avenue, Department
of Entomology, University of Minnesota, St. Paul 55108;

K. D. Johnson and M. E. O'Neal, 113A Insectary Building,
Department of Entomology, Iowa State University, Ames 50011;

E. M. Cullen and H. J. Kraiss, 1630 Linden Drive, Department of
Entomology, University of Wisconsin, Madison 53706; C. D. DiFonzo,
B18 Food Safety and Toxicology Building, Department of Entomology,
Michigan State University, East Lansing 48824; and L. M. Behnken,
863 30th Avenue, University of Minnesota Extension Regional Center,
Rochester 55094
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Rationale

A Binomial sequential sampling plan.

A1 Mathematical relationship between
proportion of infested plants, density of

a
d

\"‘x.-‘i T

ohids per plant, and an ET of 250
ohids/plant.

ne goal Is to provide a rapid decision aid

for estimating pest populations with an
acceptable level of error over a wide

® range of pest densities.

...............
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Speed Scouting Basics
e Randomly select 11 plants.

e Score as “infested” (= 40+ aphids/plant) or
“not infested” (= 0 -39 aphids/plant).

e Three possible outcomes

Do not treat (re-sample in 7-10 days)
Treat (confirm in 3-4 days)

Continue sampling (score 5 more plants)

e \ISIt 4%, UNIVERSITY OF MINNESOTA
www.soybeans.umn.edu/crop/insects/aphid/aphid_sampling.htm

@ for instructions, worksheets, examples,
WISCONSIN EXtension
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Dirsctions
SpEEd Sﬂﬂunng fﬂr Sﬂybean Aphld 1. Go to the first plant at random. If less than 40 aphids are on the entire plant, mark 3 minus
[develsped by E. Hodgson, B McComack, & D. Ragsdale [-] for that non-infasted plant. If a2 least 40 aphids are on the plant (STOP COUNTING
) _ when you reach 20 — this i= the spesdy part). mark a plus [+] for that infested plant.
. Chogse a dirsction at random and walk 30 rows or paces to the naxt plant.
. Repeat Step #1 until 11 planis are samplad in different arsas of the fiekd.
. Make 5 decizion using the total number of infested plants (the total number of plusss]

Univeraily of Minnezols Enfomalogy Dept ]

¥ L

o to www_soybeans.umn.edu
for FAQs and copies of the form.

[&]]

L yow miust “continue samipling” (7-10 planis with a +). sample & more plants and
use the new total number of plants (18) to make a decision.
For questions in Minnesota contact: . I nio decizion is reached, sample addbional sets of 5 plants until 21 planis are samplad.
David Ragsdale, U of M Entomology Dept. RE"nemLt-er, always use the total nu"nt:n_a-r o ._':-Ia"uts, to make a d-E-EIEIl:II'I. o
- 7. If no decizion can be made after sampling 371 plants, resample the same field in 2-3 days.
612-624-6771, ragsd001gumn.edu . A TREAT decision must be confirmead a 2™ time 2-2 days later. I confirmed, apply
ins=cticide in 34 days.

Figld: Ciate: Decision:
Jse these == Less than 40 aphids! plant ('non-infested’) Total # of Dé} NoT Itreat EDNT".‘IUE THEATrdeci_s,i-::n:
Motations: g _ 40 or more achids! plant (inf " [} Infested nlants: [:_:. f-s,amp ein sampling _ confirm in
plant {infested') 7-10 days 5 more planis 3-4 da
G or less 7 to10 11 or more
1 & 3 - L [ i ] 4 L 1 I:::' [:}
10 or less 11 to 14 15 or more
1 = T = 3 +
Remember: When < 1= = = g - — P>
you continue sampling, g’
Infested plant to the
new count o make 18 or less 19 to 22 23 or more
.. +
the next decision. T m ® B m Pt g
‘} 22 or less 2310 26 27 or more
ToEOE W WP * [ I
Flant Stage:
STOF SAMPLING!
Motes: Resamole the same fisld

in 23 days.

COMFIRM ‘TREAT® DECISION
Resample the same fiekl in 24 days
Apply insecticide in 2-4 days if confirmed

UNIVERSITY OF MINNESOTA

FHE WMIYLESITY
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Speed Scouting Summary

e Cost effective sampling method at low aphid
densities and very high densities.

e However, It Is conservative. When incorrect
(21% of the time) It yields “treat” decision
too early, below the ET of 250 aphids/plant.

e To avoid over-application, experience
suggests basing treatment decision on two
consecutive “treat” sampling outcomes.

T Extension
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What’s New In SBA Sampling Research?

e McCornack et al. (2007). UMN research and

North Central state validation trials.
http://esa.confex.com/esa/2007/techprogram/paper_32113.htm

e Aphids found on upper plant portion until
mid-July. Mid-season aphids move to lower
and inner canopy locations.

e This within-plant distribution shift has
prevented sampling single leaf or node to
accurately estimate whole plant density.

UNIVERSITY OF MINNESOTA W .
Etension
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Node-Based Sample Units ?

e Testing ability of selected

sample units to reliably
B

Terminal growth = NG

{Leaflat-
#‘ edges gre

estimate whole-plant aphid
densities.

 |deally, a subset of nodes
could be sampled rather
than whole plant.

 Under development, not yet g || |

ready for commercial use. ' N
Stay tuned. @ s Yap vansin s

touching)

Unifoliolate node + leaves

@ 4%, UNIVERSITY OF MINNESOTA

aaaaaa
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