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W) 4 Goals of Integrated Pest Management

.q J

vis

? NI NS AN G L A K \Ad
A 1. Reduce pest status !'&
bﬁ 2. Ensure producer profits <
m‘* 3. Attain environmental compatibility ‘3
*4. Produce sustainable solutions :

L

\

¥ “Reduce pesticide inputs through judicious use.”

™

IPM is about assessment and decision making




2016 Soybean Insect Losses in the Southern US

Musser, F. R.*1, A. L. Catchot, Jr.1, J. A Davisz, G. M. Lorenz3, T. Reed4, D.D. Reisigs, S. D. Stewart®
and S. Taylor7

For Louisiana: $98 million lost due to insects (yield loss + cost of control)

Yield & Managem ent Results Stink Bug Com position
i 4]

Total Bushels Harvested 62,500,000 EF"ECES % of gg
Total Bushels Lost to Insects 2 692 448 rown

. Brow n Marmorated 0
Fercent Yield Loss 4 13% Green 1
Yield w/o Insects 5215 Redbanded 50
Ave. # Spray Applications 3.216 Redshouldered ]
Seed Treated Acres 1,187,500 Southern Green 10
Scouted Acres 1,125,000 Total 100

Top 3 Soybean Insect Pests (% total loss + cost)
Stink bugs 45%
Soybean looper 33%
Green cloverworm 7%
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Common name:

redbanded stink bug
(RBSB)

Scientific name:

Piezodorus guildinii
(Westwood)

Most damaging species
- Deeper seed damage

- Greater enzyme activity
Salivary pectinases

- Larger food and salivary
canals
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R5to R8
0 stink bugs/25 sweeps 3 stink bugs/25 sweeps
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Redbanded stink bug causes damage quikl a low
numbers.
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Implementing\\an Effective Stink Bug IPM Program
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Know thine enemy

Redbanded Stink Bug _
Red Shouldered Stink Bug




Redbanded stink bug
Spine extending from the second abdominal

between the hind coxae _,-//
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Understanding Redbanded Stink Bug Biology

Cold Weather



Redbanded Stink Bug Status 2009 to 2016

Weekly samples from

Red River Sta late May — early October
2009: 848 _
2010: 118 - ' Macon Ridge Sta

2011 3 2009: 433
2012: 82 ‘- 2010: 17
2013: 204 ‘ 2011: 6
2014: 358 ‘ 2012: 290
2015: 167 - 2013: 690
2016: 1230 ‘l ‘ 2014: 12
2015: 1095
Dean Lee Sta 2016: -----
2009: 791 i% Cold temperatures
2010: 311
2011: 90 i% Drought
2012: 648
2013: 460 W Flood
2014'_ 2 Ben Hur Sta
2015: 1115 .

. _ 2009: 409
M AULSE e New Iberia Sta 2010: 23
2009: 30 2009: 1338 L w 2011: 526
AU, 22 2010: 1370 2012: 153
AU 2011: 427 ~ 2013 198
AU L0 2012: 510 2014: 40
AU, 207 2013: 1019 2015: 282
ggig; ég 2014: 475 ) 2016: 211

- 2015: 448

2016: 65 2016: 487 10,000 sweeps per location



Lethal Temperatures (LT) for Redbanded
Stink Bug

At 20°F, LT,g=4 hrand LTy, =7 hr

At 32°F, redbanded stink bug had to be exposed for a
week to see 95% mortality




No. of hours at or below 20°C for
December 1, 2016 to February 14, 2017

Ben Hur Research Station 1
Dean Lee Research Station 4
Rice Research Station 0

At 20°F, 50% mortality =4 hr
90% mortality =7 hr




Understandlng Redbanded Stink Bug Blology
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Overwintering Hosts: Legumes




Cover crops
Crimson clover (Trifolium incarnatum L.)

Cardinal red clover (Trifolium pratense L.)
Austrian winter pea (Pisum sativum L.)
Berseem clover (Trifolium alexandrinum L.)
Hairy vetch (Vicia villosa Roth)

White clover (Trifolium repens L.).

location
3 Iocations‘e'a(‘:h >year for 3 years —
(2013 to 2015)

RBD with four replice

Individual plot size was 7.62 m x
3.04 m with a 3.04 m alley




Stink bug composition by adult and nymph

0% 0% 1%
0%_\ 1%-(1% | 1% W Piezodorus guldinii
0%
1%%‘ [I% 0% _ -
| ' M Piezodorus guldinii nymph

B Nezara virdula

4% B Nezara virdula nymph
M Acrosternum hilare

m Acrosternum hilare nymph
0% M Euschistus servus

B Euschistus servus nymph

® Podius maculiventris

B Podius maculiventris nymph
M Euschistus quadrator

W Euschistus quadrator nymph

Redbanded stink bug 59%
Southern green stink bug 14%

Spined soldier bug 13%




2.5

1.5

Mean number of RBSB/0.2 sq. m

0.5

N Adult B Nymph

Crimson
clover

(Adult: F=65.4, df=5 P<0.001)

(Nymph: F=52.89, df=5 P<0.001)

B

b

—

B B B

R S

White clover Cardinal red
clover

Berseem Hairy vetch Austrian
clover winter pea

Mean (% SE) of RBSB (adults and nymphs) collected from different host plants at New lberia, Louisiana.
Value bars with different letters within adult or nymph are significantly different (P<0.05,Tukey’s HSD)
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Conclusions

= Cover crops can increase
pest populations

= Crimson clover and white
clover cover crops are a
bridging host for RBSB
when soybean is not
present

= Based on mean nymphal
production over 3 years, a
single acre of crimson
clover in a 12 week period
can produce 570,000 RBSB

= |n comparison, a single
acre of soybeans produces
35,000 RBSB, 16 times
less.
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5 Understanding Redbanded Stink Bug Biology
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Cumulative Stink Bug Days

Stink bugs are clumped and colonize a
field from the edge, moving inward as B

300

popu.la:tlons grow.
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We can take
advantage of stink
bug edge
colonization

This concentrates
stink bugs for site-
specific targeted
Insecticide
applications

Figure 2. Perimeter insecticide
applications keep stink bug numbers
below the action threshold.

-]

—
[\

O

Action Threshold
for Redbanded
Stink Bug = 6 Per 25 Sweeps

)

Mean Number Stink Bugs
Per 25 Sweeps from R5 to R7

(&)

£ _—I

Untreated 100 Percent 25 Percen

_ Check Treated Treated
Davis et al. 2011



Understanding Redbanded Stink Bug Biology ﬂ
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Soybeans




m Redbanded Stink Bug

100 -

MG il MGIV MGV MG VI

Which soybean fields will they be found in first?

Early maturing, early planted.
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Frequency

R1 R2 R3 R4 R5 R6 R7 R8
Growth Stage

At what growth stage will redbanded stink bugs be
most numerous? RO

Typically at threshold levels from R5 to R7



- $

1.4:1
400 -
1.1:1

=
=
= 300 -
S m Female
o 0O Male
g 200 -
3

‘ 1.1:1
100 1.2:1
1.3:1 1.1:1 [|
. 1 Nl N Rl R
R2 R3

R4 R5 R6 R7

Soybean Reproductive Growth Stage

Figure 3. Redbanded stink bug sex ratio during soybean reproductive growth stages.

Should we be targeting females?

R2 and R5




Table 2. Redbanded stink bug oviposition preference during reproductive growth stages ¢

Growth Stage Mean % Egg Clusters + SE

MG IV MG V
R2 10.0 + 9.0 ¢ 1.9 +12P
R3 1.0+ 0.6°¢ 2.8 +13P
R4 6.0 + 3.7 be 5.6+ 3.1ab
R5 45.0 + 12.0° 440 + 14.4°
R6 237 +93ab 4174+ 169ab
R7 143 +9.0P 4.0+ 207ab

Should we be targeting egg masses and nymphs?




Where are redbanded stink bug eggs found?

100 -
90 - "MG IV
80 -
70 -
60 -
50 -

40 -

Proportion of Egg Clusters

30 -

20 -

10 -

Leafl Pod Stem
Oviposition Site

Figure 1. Frequency of redbanded stink bug egg clusters by oviposition site within MG IV and
MG V soybeans.



30% of eggs found in the
top 30cm in MG IV

———

19% of eggs found in the
top30cm in MG V

Where are redbanded stink bug eggs
found?

70% or more found in lower two-
thirds of canopy




40% of damaged seed
found in the top 30 cm

Where are redbanded stink bugs
feeding?

60% found in lower two-thirds of
canopy




Why should | be concerned about
“ 4 Where they are feeding and
| ovipositing?

' A typical sweep netis 38cm in
'. diameter and swept in the upper
canopy.

¥ Due to oviposition and feeding
preferences for the lower canopy,
sweep nets are underestimating
redbanded stink bug adult and
nymphal populations.




§ Why should | be concerned about
= 4 Where they are feeding and
- Iovipositing’?

Regardless of spray rate
or ground speed, spray deposition is
“highly variable” with most pesticide

deposited in the upper canopy
& (Barbosa et al. 2009)

With a high frequency of egg clusters
and feeding damage found in the
lower two-thirds of the plant canopy,
redbanded stink bugs are exposed to
less insecticide residues.
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Implementing an Effective Stink Bug IPM Program
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Keys to successful control of redbanded stink bug:

Scout early and often!

R
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Sweep down into the canopy!

Control initiated at 4 stink bugs per 25 sweeps or 0.3 stink bug
per row ft.



Implementmg an Effectlve Stink Bug IPM Program
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Mean # RBSB per 25 sweeps

UTC

Belay

Ben Hur Research Station

Brigade

Centric Endigo ZC Karate

Treatment

Action threshold 4/25 sweeps

Orthene Orthene +Orthene +

Endigo ZC Leverage
360

3 DAT
B 7 DAT
W 14 DAT
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Mean # RBSB per 25 sweeps
[¢]

UTC

Belay

Rice Research Station

Brigade

resholdi4i25 swee

Centric Endigo ZC Karate

Treatment

T

Orthene Orthene +Orthene +

Endigo ZC Leverage
360

W 3 DAT
m 7 DAT



v Keys to Successful Redbanded
?‘ . Stink Bug Control

TP SR O LW A K N4
44 1. Reduce overwintering hosts |




%

Don’t plant crimson clover

Monitor clovers

If you have stink bugs, mow

If you have clover cover crops, don’t plant soybeans near
them

If you have clover cover crops, burndown as soon as
possible




Keys to Successful Redbanded
Stink Bug Control
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4 1. Reduce overwintering hosts |

bﬁ 2. Don’t be afraid to take a chance on trap
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Trap Crop
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@ Trap Crop (MG )




Mean # of stink bugs per 25 sweeps
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Action Threshold 4 per 25 sweeps




Keys to Successful Redbanded

b Stink Bug Control A%
NI T SN CTRA W oA i (U
4! 1. Reduce overwintering hosts 'é

bﬁ 2. Don’t be afraid to take a chance on trap

m crops

1 3. Plant stink bug tolerant varieties

PO hd T LAV
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Keys to successful control of redbanded stink bug:
Plant resistant varieties

No varieties are currently available that provide immunity
from stink bugs.

In general, MG IV soybeans will have more damage than
MG V as pod initiation and seed set starts earlier. This
results in longer exposure to stink bugs over time,
resulting in greater opportunities for stink bug injury.

Highly tolerant
Three high yielding varieties
have proven to be highly Armor 55R22

tolerant of stink bugs (10% or
less seed damage) if left Terral REV 56R63

untreated. Terral REV 57R21



Keys to Successful Redbanded

* Stink Bug Control A%
W PN SR TR oA (e
;4 1. Reduce overwintering hosts {0

bﬁ 2. Don’t be afraid to take a chance on trap

m crops

4 3. Plant stink bug tolerant varieties
'_ 4. Rotate insecticide chemistries

PO hd T LAV
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Redbanded Orthene (Acephate) 12-16 oz 0.75-1.0 1.3-1 |6 bugs in 100 sweeps.
stinkbug® : :
g Endigo ZC 4.0-45 oz premix 32-284 Caution: 8 oz of
Brigade (2) 6.4 oz 0.1 20 acephate applied alone has
Hero (1.24) 10.3 oz 0.1 12.4 provided unsatisfactory
control of redbanded

Leverage 360 28 0z premix 45.7 stink bugs.
Belay (2.13) 4.0 oz 0.067 32

| 2016 2

Louisiana

insect Pest

Management Guide

w=e

A\ Cerner




Keys to successful control of redbanded stink bug:
Rotate insecticide chemistries

e Redbanded stink

Species Composition

bugs are difficult and Identification
to control Successful control P——,

—
— Tolerant to all

insecticides

— Multiple insecticide
S. Green &

applications needed Green Stink BBl  Brown Stink

Bug Large, late- Bug Spp.

instar nymphs

— Resistant populations
exist




55

50

# of RBSB per 25 sweeps
S & & & 8

[y
wn

RBSB Control 7 DAT

UTC

Belay4.0 Brigade 6.4 Orthene 0.5 Orthene 1.0 Karate 1.92 Venom 4.0 Orthene

oz/A

oz/A Ib/A Ib/A oz/A oz/A (0.5) +
Endigo ZC
Insecticide (4.5)

2016 Stink Bug Foliar Efficacy Trial




Methamidophos LC50 for RBSB

35

30

25

20

RBSB Acephate Resistance

No field failures reported this year.

No increase in acephate resistance this year.

2005

2008

2009

2010

Year

2013

2014

2015

2016




Keys to Successful Redbanded
Stink Bug Control
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4 1. Reduce overwintering hosts

bﬁ 2. Don’t be afraid to take a chance on trap

m crops

4 3. Plant stink bug tolerant varieties
'_ 4. Rotate insecticide chemistries
5. Continue to scout until harvest

PO hd T LAV
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Soybea
harves

Stink b
applice

Reduc

Reduc



W) 4 Goals of Integrated Pest Management
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A 1. Reduce pest status !'&
bﬁ 2. Ensure producer profits <
m‘* 3. Attain environmental compatibility ‘3
*4. Produce sustainable solutions :
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¥ “Reduce pesticide inputs through judicious use.”

™

IPM is about assessment and decision making




Questions? &
Thank you: "
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