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+
Water

Capture = 75-85%
Convert = Very Good

Minerals
Capture = 30-60%

Convert = Poor

+
Solar

Capture = 40-50%
Convert = Poor
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What are a Your Crop’s 
Yield Components?

Plants / Area

Beans / Pod

Fill / Pod



Environmental Stresses
Or Diseases and Pests

Without succumbing to

As FAST as possibleUniform Stand Establishment



Seed Treatments
Access to Zinc

Access to Phosphorus

Seeding Rate & Date

Pre-Emerge Herbicides

Genetics



Seed Treatment Blends:
Protect—Then Defend



Underground Yield Robbers

InsecticideInsecticide



Essential elements for 
germination…

at exactly the right time.
InsecticideInsecticide

NutritionalNutritional



Helping the plant 
help itself

InsecticideInsecticide

BiologicalBiologicalNutritionalNutritional



Protect: Against Biotic Stresses

Then Defend: Against Abiotic 
Stresses

Seed Treatment Blends:

InsecticideInsecticide

BiologicalBiologicalNutritionalNutritional



Essential elements for 
germination…

at exactly the right time.
InsecticideInsecticide

BiologicalBiologicalNutritionalNutritional



Seed-Applied Nutrition: Early 
Physiology + Regional 

Deficiencies

• Seed reserves are limited. 

• Seed nutriƟon reflects region. 

• Micronutrient uptake windows are 
narrow. 

• Early access beats total pounds. 

• Remove bottlenecks; don’t replace 
fertility.



Tissue Test Trends 
(350 PNW Locations, Winter Wheat, 3 years)

Nutrient Very High (20) High (75) Medium (75) Low (75) Very Low (15)

P 0.44 0.44 0.40 0.34 0.37

K 3.9 3.5 3.3 2.8 2.5

S* 0.38 0.38 0.37 0.35 0.38

Cl 0.43 0.39 0.35 0.32 0.41

Ca 0.54 0.54 0.52 0.53 0.70

Mg 0.16 0.16 0.17 0.18 0.22

B 3.4 3.1 3.1 3.2 3.3

Zn 21 19 17 15 18

Cu 5.3 5.6 5.7 6.1 6.6

Mn 170 149 148 140 152
Fe 236 219 227 244 282

Excessive Optimal Responsive Deficient

“Zinc deficiencies are widespread in most our growing regions”
(University of Idaho Extension publication CIS 1088, "Essential Plant Micronutrients: Zinc in Idaho)



What is Zinc’s Role in Seed 
Germination

1. Imbibition starts metabolism.

2. GA → α-amylase mobilizes reserves. 

3. P supplies ATP to run it.

4. Zn enables growth signals (auxin) 
and functional 
metabolism/transport—faster, more 
uniform emergence

#1

#3

#2

ZN

#4



Zinc Availability in Leaves
Samples taken 14 Days After Emergence



Spring Wheat Seed Treatment Trial | Colfax, WA
SWS Tekoa planted 4/15/23 @ 900K mil seed/acre | photo taken 14 DAP

Base Check



Spring Malting Barley Seed Treatment Trial | Jerome, ID
Voyager planted  4/17/2024 @ 1.1 mil seed/acre | photo taken 14 DAP

Base Check



Nutrients in Pinto Beans| Jerome, ID
Seed-Applied Treatments in Dry Beans | Jerome, ID

Dry Bean 'Rattler' | Planted 5/20/2025

Stand 
Count, 

(6/18/25)

Stand 
Count

(6/11/25)

Test Wgt
(#/bu)

Yield ^
(#/a)

Seed-Applied Treatment
(All treatments seed applied, rates given in oz/cwt)
(Treatments contain  1.0 oz Treat-Safe)

93.893.462.6a38810.28 oz Startup T-Mtyl + 0.16 oz Startup Mefen + 
1.60 oz StartUP IMIDA + 0.085 oz Rancona 3.8 + 1.53 oz NIMAXXA 

86.689.963.4a3775LSV Vibrance FP CB + 1.5 SeedStart Hera

93.993.961.9a37570.28 oz Startup T-Mtyl + 0.16 oz Startup Mefen + 
1.60 oz StartUP IMIDA + 0.085 oz Rancona 3.8

95.992.962.3a3704LSV Vibrance FP CB + 1.0 SeedStart Root2 + 0.5 SeedStart Hera

88.597.560.2a3699LSV Vibrance FP CB + 0.30 oz Equento*

89.189.962.6a3690LSV Vibrance FP CB + 2.0 SeedStart Root2

96.494.661.6b33230.28 oz Startup T-Mtyl + 0.16 oz Startup Mefen + 
1.60 oz StartUP IMIDA + 1.60 oz Rancona V 100

86.686.860.9b3270LSV Vibrance FP CB (BASE)
1.28 Cruiser + 0.16 Vibrance + 0.16 Apron XL + 0.08 Maxim + 0.051 Rancona

91.392.362.03637Avg*Equento is not currently registered with the U.S EPA and is not listed for sale

3.7%3.4%2.3%6.5%CV

3.43.21.4235SD

^ Groupings done using Fisher's LSD, 95% confidence level



Protecting against yield 
robbers

BiologicalBiologicalNutritionalNutritional

InsecticideInsecticide



Pest H ow Biology & D am age

W irew orm s (True)
Underground root /
seed feeders

Click beet le larvae; feed on seeds, root s, seedlings; 
bore into underground stems

A phids 
- English grain aphid
- Russian w heat aphid
- Bird cherry-oat aphid
- Rose-grass aphid
- G reenbug

Sap-suckers

Small, soft -bodied; feed on phloem sap; 
t ransmit  (BYDV) and ot her v iruses;
fall migrat ions establish populat ions in emerging w heat ; 
spring-planted cereals at  higher risk 

Seed Corn M eggots

Fly larvae; 
at t ract ed t o decaying OM (heavy residue); 
maggot s burrow  direct ly int o germinat ing seeds, 
dest roying the germ/ embryo before emergence; 

Pea A phid Sap-suckers

Large (up to 4mm), green aphid; feeds on peas, lent ils
t ransmit s mult iple viruses (pea enat ion mosaic, bean leafroll)
fall-planted pulse crops at  risk, spring populat ions build rapidly on 
spring-seeded pulses

Pea Leaf W eevil Nodule-dest royers

Adult s emerge in spring from overw int ering,
notch leaves of emerging pulses(cosmet ic); 
LARVAE are t he economic t hreat
move into soil t o feed on root  nodules

Fall A rm yw orm  
& Cutw orm s

Night -feeding
Noctuidae moths; eggs on soil/ stubble; 
larvae cut  seedlings at  crow n, clip leaves; 
feed at  night ; overw int er as pupae or larvae in soil

Baseline Pressure – The Pests We Always Plan For



Pest H ow Biology & D am age

G rasshoppers Surface chewers
can damage emerging wheat  in warm falls; 
chew leaves and seedlings; 
migrate from adjacent  alfalfa, pasture, rangeland

W inter G rain M ite & 
Brow n W heat M ite

Sap-suckers

Tiny m ites (< 1 mm); 
p ierce leaf cells causing st ippling, silvering, scorched ;
populat ions peak October-November & March-April; 
most  act ive in cool weather; sandy soils at  higher risk

Cereal Leaf Beetle 
(CLB)

Leaf skeletonizers
Adults overw inter in field edges, emerge early  spring w ith 
warming;  larvae skeletonize leaves (w indow-pane feeding) ;  
greatest  damage in warm Falls

H essian Fly Leaf sheath borers
Tiny m idge;  larvae feed inside leaf sheath at  base of plant ; 
cause stunt ing, lodging, dead t illers PNW  increased over last  
two decades - climate change

W heat Stem  Saw fly Leaf sheath borers Larvae bore inside stems;  cut  stems at  harvest

False W irew orm s
Underground root /
seed feeders
Surface chewers

Darkling beet le larvae; Like t rue w ireworms but  darker; 
feed on seeds, seedlings, clip young plants; 
adults can also g irdle seedlings at  soil surface

True A rm yw orm Crown/ stem cut ters
Migratory noctuid moth; 
larvae march across fields emerging cereals; mass outbreaks 
in warm, wet  fall or early spring in fall-seeded wheat

The Pests We Miss When We Assume Too Much



Insecticide Toolbox

4A Neonicotinoids
Thiamethoxam
Cruiser
Legend

Imidacloprid
Resonate
Startup IMIDA

Clothianidin
Nipsit Inside

28 Diamides
Chlorantraniliprole
Lumivia

30 Isoxazolines & 
Meta-diamides
Broflanilide
Teraxxa
Isocycloseram
Equento



Equento in Pinto Beans| Jerome, ID
Seed-Applied Treatments in Dry Beans | Jerome, ID

Dry Bean 'Rattler' | Planted 5/20/2025

Stand 
Count, 

(6/18/25)

Stand 
Count

(6/11/25)

Test Wgt
(#/bu)

Yield ^
(#/a)

Seed-Applied Treatment
(All treatments seed applied, rates given in oz/cwt)
(Treatments contain  1.0 oz Treat-Safe)

93.893.462.6a38810.28 oz Startup T-Mtyl + 0.16 oz Startup Mefen + 
1.60 oz StartUP IMIDA + 0.085 oz Rancona 3.8 + 1.53 oz NIMAXXA 

86.689.963.4a3775LSV Vibrance FP CB + 1.5 SeedStart Hera

93.993.961.9a37570.28 oz Startup T-Mtyl + 0.16 oz Startup Mefen + 
1.60 oz StartUP IMIDA + 0.085 oz Rancona 3.8

95.992.962.3a3704LSV Vibrance FP CB + 1.0 SeedStart Root2 + 0.5 SeedStart Hera

88.597.560.2a3699LSV Vibrance FP CB + 0.30 oz Equento*

89.189.962.6a3690LSV Vibrance FP CB + 2.0 SeedStart Root2

96.494.661.6b33230.28 oz Startup T-Mtyl + 0.16 oz Startup Mefen + 
1.60 oz StartUP IMIDA + 1.60 oz Rancona V 100

86.686.860.9b3270LSV Vibrance FP CB (BASE)
1.28 Cruiser + 0.16 Vibrance + 0.16 Apron XL + 0.08 Maxim + 0.051 Rancona

91.392.362.03637Avg*Equento is not currently registered with the U.S EPA and is not listed for sale

3.7%3.4%2.3%6.5%CV

3.43.21.4235SD

^ Groupings done using Fisher's LSD, 95% confidence level



2025 Seed Treatments in Winter Wheat | Lacrosse, Wa

Class Spring 
V igor

(score, 1-9)

VF Base + (7.5 g Isocycloseram  + 20 g Thiam ethoxam ) 68 a 2.0

VF Base + 7.5 g Isocycloseram  + 20 g Thiam ethoxam 68 a 2.3

Teraxxa F4 + Clothianidin 67 a 2.3

VF Base + 5 g  Isocycloseram  + 20 g Thiam ethoxam 66 ab 3.3

DE+V 54 c 3.7

64.5 Avg 2.6
3.4% CV
2.22 SD 1.00

W irew orm  Seed Treatm ents on W inter W heat | LaCrosse, W A
SY A ssure  Planted 10/10/2024 | @  750K seed/ac | N o Starter

Yield^
(bu/a)



Dead Tiller Due to Wireworms



Planting early… (or late, solar extremes)

Emergence is slowed… (or fast, hormonal extremes)

Use of  no till … (or conventional, fertility extremes)

The springs are cold… (or hot, temp extremes)

The soil is saturated … (or dry, moisture extremes) 

History of diseases or insects or weeds…

Protect: Against Biotic Stresses w/ 
Multiple MOA Insecticides

Defend: Against Abiotic Stresses w/ 
SeedStart

Seed treatments matters more 
than you think.

InsecticideInsecticide

BiologicalBiologicalNutritionalNutritional


