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Our Soybean Journey

AgriGold’s soybean journey began in 2016

Our participation in NCGA contest & high
yield corn strategies soon spilled over into
soybean management

Working with Yield Masters has inspired our
thinking and pushed us to do our own

testing as an agronomy team



Learning from Soybean Yield Masters
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The Soybean Factory

Simplity our Strateqy
Factory Concept
Soybean — Raw Materials
4Q’'s of a soybean season

THE
SOYBEAN

FACTORY
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"Putting the plant into a position fo win” %



The Soybean Factory . (ID ,
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Macronutrients Micronutrients
— Carbon (C) — Boron (B)
— Oxygen (O) — Chilorine (ClI)
— Hydrogen (H) — Copper (Cu)
— Nitrogen (N) THE — Iron (Fe)

Phosphorous (P)

. Manganese (Mn)
— Potassium (K)

Molybdenum

SOYBEAN

Secondary FACTORY (Mo)
— Calcium (Ca) — Nickel (Ni)
— Magnesium (Mg) — Zinc (Zn)
— Sulfur (S)
Seasonal Stand Vegetative _ |
[ Timeline ] Establishment Growth Flowering Pod Fill
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The Soybean Factory

Macronutrients a .
— Carbon (C) Infrastructure & Energy Sunlight THE
6C0; + 6H,0 CeH1206 + 60
B oxygen (O) Energy Carbon Dioxzid: Wafer Glucosj(E::rgy;; +Oxygin SOYBEAN
— Hydrogen (H) Energy FACTORY
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Not all plants are created equal when it comes to these nuitrients.




Soybean & Carbon Fixation

« C3 pathway of photosynthesis - Soybean
« Breathesin CO2 through stomates and fixes 3 chain carbon molecule
« Stomates must be open to fix carbon
«  Approximartely 85% of the world’s plants are C3  120,000seedsto get80 bushel

« C4 pathway of photosynthesis - Corn
« Breathsin CO2 through stomates and fixes 4 chain carbon molecule
« Continue fixing carbon when stomates are closed
« Tropical Background 30,000 seedsto get 250 bushel

« CAM pathway of photosynthesis - Cacti
« Same as C3 but only operates only at night
« Dry & Arid Background




Waterhemp is a C4 Plant!

The only way to fruly be successful is with pre & post overlapping
residuals before R1.
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Waterhemp C4 pathway
Corn C4 pathway
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Raw Materials vs Plant Processes

Total
Nutrient Grain = Stover Removal
(Ibs)
Nitrogen(N) Antagonism Mulder's Chart Synergism
e EEEEm
Phosphate(P205) 97.00 Decreased availability Calcium (Ca) ncreased availability
Potassium(K20) 120.00 100.00 220.00
Sulfur(S) 18.00 17.00 35.00
Magnesium(Mg) 15.00 35.00 50.00
Calcium(Ca) 4.05 39.00 43.05
Copper(Cu) _ 0.15
Manganese(Mn) 0.12 .88 1.0
Zinc(Zn) 0.10 0.52 0.62
Boron(B) 0.12 0.58 0.80
Iron(Fe) 1.00 2.0 1.21

100 bu. Per Acre Soybean

Source: AgPhD Fert. Removal | App
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Soybean Secondary Nutrient Response

Soybean Sulfur Response

Pre AMS Pre AMS V5ATS V5ATS VS5KTS V5KTS R2ATS R2KTS

100#

150#

7 gal

14 gal

7 gal

14 gal

1 gal

7 gal

2018 AgiGold Agronomy Trials

6 locations, MO, IN, OH
2018-2020 Missouri ATS = +1.4 bu.
7 gal ATS = 9-0-0-20 per acre
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Soybean Secondary Nutrient Response

4.5

3.5

2.5
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Soybean Calcium Response

In Furrow 1 qt.

V5 Y-DROP 4 qt.

R3 Y-DROP 4 qt.

2018 AgiGold Agronomy Trials

6 locations, MO, IN, OH
3% calcium product
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Soybean Micro-Nutrient Response

Soybean Boron Response

4.5

3.5

3 « 2018 AgiGold Agronomy Trials
25 « blocations, MO, IN, OH
2018-2019 MO Boron = +2.7 bu.

1.5

N . l
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V5 Y-DROP V5 Y-DROP R3Y-DROP V5 Foliar R3Foliar

1 qt. 4 qt. 4 qt. 4 qt. 4 qt. @




Soybean Micro-Nutrient Response

Soybean Manganese Response

35

2.5

N

2018 AgiGold Agronomy Trials
6 locations, MO, IN, OH
6% Manganese product

1.5
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V5 Y-DROP 1 qt. V5 Y-DROP 4 qt. V5 Foliar 4 qt. @
-0.5




Micro Mix — Corn Yield Environment (2YR)

Ulfur..ceeeeeeeeee e, 1.5%
OrON...vevevenrnnennnn 2.0%
c7Xo 720 Cll BRANDT Smart Quatro onganese....... 30% + 5 . 7
INChverereeeeeeeee vene 3.0%
- o Nitrogen............. 1.5%
Yo BRANDT® Smart Cu SUIUT. e s 20%
Copper......ooevieen 6.0%
PIS7NCl BRANDT® Smart Fe™ P Y

-1.5

<200 200-225 >225

C ]
8 Locs 17 Locs 11 Locs . ‘

300 to 400 GDU Application Window



Soybean Micro-Nutrient Response

Micro Mix Soybean MO (2yr)

Sulfur...... .
Boron.....ccceeevuunnee
RSl BRANDT Smart Quatro® Ve

=
o
T Q@
o
oo
32 3% 7

e BRANDT® Smart Cu™ s:ljﬁr.z.'.‘::jj::::::'.:: So% 5
4
PXS7%C8 BRANDT® Smart Fe™ Mo Yo
3
2
2 yr. avg. +4.7 bu. vs check
1

55-60 bu. average yields
Foliar applied @ R1 2019 2020




SOYBEAN TISSUE SAMPLING

Trial Run with AgriGold Agronomists in 2020

« Collected 71 samples
* Yields ranged from 45 - 105 bu/A

2022
2020 Intern’s & 2024
Agronomist’s Yield Master Yield Master’s
Collected Collecting Collecting
2021 2023 2025 & Beyond
Intern’s Intern’s & Digital
Collecting Yield Master Collection .||.1

Collecting m%




The Soybean Factory — Q1

 The most important part about stand establishment is
when you start!
« The size of the tactory depends on fiming

THE THE
SOYBEAN SOYBEAN

THE THE

SOYBEAN| |SOYBEAN
FACTORY FACTORY

THE

SOYBEAN
FACTORY

o e~ ~G
April 15" May 15t June 15t
[ Seasonal ] Stand
Timeline Establishment
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The Soybean Factory — Q1

 How big can the factory gete

G3520RX
30inrows
« 20K population

FallCity, NEB
August 21,2020

G3520RX
60 in rows Twin Row
50K population




The Soybean Factory — Q1

« Soybean cold tolerance is better than | thought
« Chillinginjury is usually the main concern early

| sopean | Com Planting Date

Imbibitional Phase 6 to 24 hours 48 hours G3722RX April 8, 2020 47.2
Min. soil temperature 50°F 50°F G3722RX April 21, 2020 471
The warmer the soil temperature the faster the water intake Planting Date Study - Chillicothe, MO
[ Seasonal ] Stand
Timeline Establishment

ot ] 2/
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The Soybean Factory — Q1

« Soybean cold tolerance is better than | thought
« Planting date & seed freatment studies

2" Soil Temp (7:30-8:30am.) a8 | ]
Worked clay loam - Chillicothe, MO - 2020 - April 21st April 8th

— — — — — — — = — — [ - [ - . e (- . . . . . | .
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The Soybean Factory — Q1

« Soybean early planting & seed treatments
« Planting date & seed freatment studies

G3620RX AgriShield Plus 45.2
G3620RX AgriShield Max 48.7
G3620RX AgriShield Max w/Saltro 52.2

Chillicothe, MO Planted 4-8-20

+7.0 bu. w/Saltro

[ Seasonal ] Stand
Timeline Establishment

(01 ]




The Soybean Factory — Q1

2020 Seed Treatment Breakdown by Planting Dates

April 1st to May 15th Planting Date May 16 to June 15 Planting Date
71.bu./acre Avg. 63 bu./acre Avg.
72.5 +1.9 65.0
e +1.6 s +2.2
64.0

715
210 63.5

' 63.0
70.5 + 8 bU.

- 62.5 +0.1
70.0 620
69.5 615
69.0 61.0
AgriShield Plus AgriShield Max AgriShield Max + Saltro AgriShield Plus AgriShield Max Max + Saltro
National Data 2020 - 33 locations National Data 2020 — 23 locations

AgriShield AgriShield AgriShield
PLUS MAX




The Soybean Factory — Q1

2020 Soybean Planting Date Study: Yield 2020 Soybean Starter Response by Plant Date
S0 54,7 855 6.0
85.0 4.9
0.0 7t 7 >0 45 45
750 £ 40
-:. o 65.4 :f.
[ =
;ES.{I [ £y
GO0 g€ 57.4 = 2.1
55.0 2 20
.
40040 0.0 - -
Tabla 1. Table 1. Plant Date
B April 5th W April 11th @ April 23rd B May 14th B May 23rd  Bune 1st W April5th  mApril 11th mApril 23rd  ® May 14th = May 23rd  ® June 1st

« 2020 Precision Planting PTl Yield Summary
* 130,000 population
« 20" row spacing




The Soybean Factory — Q2

« The most forgiving quarter of growth
« Focus on herbicide program completion
* Avoid damage below cotyledons
« Relafively low nutrient needs

Nutrient Uptake per Day for Various Growth Periods of soybean ---Yield 101 bu/A

Sampling Stage | Days in | Nutrient Uptake per Day (Ib/A) Total Uptake (Ib/A) >
Period N P205 K20 N P205 K20
3rd Trifoliate 40 0.75 0.25 0.68 30 10 27 ) ;
6th Trifoliate 11 1.45 0.55 242 16 6 30 - S
Full Bloom 16 7.81 1.75 5.75 125 28 92 Auxiliary buds
Reference: Flannery, Roy. Rutgers University. 1986 Better Crops w ith Plant Food, 6-7 Tisdale, et al. 1993. Soil Fertility and Fertilizers, Chapter 7. e merge after
. May 9t frost
[ Seasonal ] Stand Vegetative y
Timeline Establishment Growth

(01 ] [(Q2]




The Soybean Factory — Q3

(R]) flowering marks the beginning of Q3

Nutrient demands skyrocket

Plant starfs reproductive processes

Plant still needs to achieve two thirds of its plant height

« Maximizing photosynthesis, water, & sunlight directly
correlate with yield gains

[ Seasonal ] Stand Vegetative
Timeline Establishment Growth

(01 ) (2] (3]

Flowering

-




The Soybean Factory — Q3 & Q4

« Nutrient demands skyrocket

Nutrient Uptake for 101 bu.Yield

Sampling Stage | Daysin | Nutrient Uptake per Day (Ib/A) Total Upthke (Ib/A)
Period N P205 K20 N P205 | K20
3rd Trifoliate 40 0.75 0.25 0.68 30 10 27
bth Trifoliate 11 1.45 0.55 2.72 16 6 30
Full Bloom
Early pod
Soft Seed
Mear mature

Total (Ib/A) 119 494 116 308
zﬁf]egggcesi)”FlFoemﬁtr;/ ,Oi%yF.eRrLTJiflg::: %ﬂég;ﬂ:yf_]986 Better Crops w ithPlant Food, 6-7 Tisdale, et 4 _89 1_15 3.ﬂ5
Seasonal ] Stand Vegetative
. : . Flowerin '
[ Timeline Establishment Growth & WORFll

(0t ) (2] (03] (4]




The Soybean Factory — Q4

(R3) Pod formation marks the beginning of Q4

Source to Sink relationship begins to change
All available nutrients begin to move o the seed
« Foliar feed opportunities
« Water usage peaks during grain fill

« Extending the grain fill period is key
Fungicide applications, etc.

[Seasonal ] Stand Vegetative Flowerin Pod Fill
Timeline Establishment Growth & oA

(0t ) (2] (03] (4]




The Soybean Factory — Q4

« (R3) Pod formation marks the beginning of Q4

« Water usage peaks

0.7

Vegetative Stages Reproductive Stages

0.6

Germination Rapid Flower PodDev. Seed Maturation
and Vegetative RI-R2  R3-R4 Fill R7-R8
Emergence Growth

0.5

Long-term
0.2 Average ET

Estimated Soybean ET (in/day)

6/23 7123 8/22 9/21 10/21

Day of the Year (month/day)

4/24 524

Figure 1. Soybean crop water use or daily evapotranspiration (ET) from a well-watered crop. The blue line depicts the
expected ET based on historical data, whereas the red line depicts the daily ET for a specific growing season.
Source: High Plains Regional Climate Center Data Archives

1100

100.0

0.0

E0.0

0.0

Yield/A.

ETable 1.

2020 PTI Farm NetAFim Irrigated 20" Strip-Till Cover Crop Soybean Study: Yield

+25.1 Bu/A.
+20.1 Bu/A.
?5.? I I
) . ) Irrigated, Cover Crop, Strip Till,
MNon-Ir rlgatr;-d Control Irrlga ted, Cower I:rop, Strlp Till Furrowlet Starter
57 95.8 100.8

2020 PTlYield Summary - 9” of waterapplied via drip tape




The Soybean Factory — Q4

« (R3) Pod formation marks the beginning of Q4
« Water & Sunlight = Nutrient Movement fo the seed

Plant Tissue Phosphorous

45 Bu/A 65 Bu/A 85 Bu/A 105 Bu/A
H2000GDU = 2400 GDU




The Soybean Factory — Q4

« Septemberis key for sfrong finish

« [fwater & sunlight are available,
heat will drive more grain fill

« Explains RM limitations in some areas

« Explains movement to earlier RM’s In
areas adopting earlier planfing dates

[ Seasonal ] Stand Vegetative
Timeline Establishment Growth

(0t ) (2] (03] (4]

Flowering Pod Fill




Maximizing Power to the Factory

10 yr. Avg. Solar Radiation Central lllinois - MJ/m2
800

700

Seasonal |
Timeline

April May June July August September October

https://crops.extension.iastate.edu/facts/weather-tool



The Soybean Factory Summary

Simplity our Strategy

« Soybeans were made for an early start
« Building a better factory with ferfility

« 4Q’s of a soybean season

« Water & Sunlight in second half are key

THE

SOYBEAN

FACTORY

©,

"Putting the plant into a position fo win” %



THANK YOU!

Dustin Bowling
Western Agronomy Manager
dustin.bowling@agrigold.com

@agold_dustin Y



