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Soybeans 101
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Soybean 101 

• Scientific name: Glycine max

• Family: Leguminosae (Legume)

• Heat during flowering is a 

limitation for many legumes

• Each soybean plant generally 

produces 60-80 pods, with 

generally 3 seeds/pod (ASA)



Source: United Soybean Board



Source: United Soybean Board



One bushel of soybeans

produces about

1.5 gallons of soybean oil 

and 

48 pounds of protein-rich 

soybean meal



Source: K. Stowe, NC Soybean Producers Association



Total Market Value of Agricultural 

Products Sold in NC in 2017: 

$12,588,142,000

Livestock, Poultry, and their Products 

$8,285,265,000

Crops

$4,302,877,000

U.S. Protein Meal Consumers, 2016



How many acres of soybeans 

did NC produce in 2017?





NC Major Summer Row Crop Acres 

Harvested (%) in 2017

Tobacco Soybeans Corn

Sweet Potatoes Cotton Peanuts

Sorghum



NC Major Summer Row Crop Value of 

Production (%) in 2017

Tobacco Soybeans Corn Sweet Potatoes

Cotton Peanuts Sorghum



What percentage of our 

acreage in North Carolina is 

generally double cropped? 

Year % Acreage Double Cropped

2014 45

2015 41

2016 26

2017 30

2018 35

Source: USDA NASS



What was the average soybean 

yield in NC in 2017?



Average NC Soybean Yield

Source: K. Stowe, NCSPA

Highest US Soybean Yield >170 bu/acre, Highest NC Soybean Yield >100 bu/acre



Source: K. Stowe, NC Soybean Producers Association



Soybean Growth and 

Development



Source: Cool Bean, University of Madison-Wisconsin 



Epigeal emergence



If a deer eats below the 

soybean cotyledon, can the 

plant recover without 

effecting yield?





Soybean Growth Stages

Why is it important to 

know soybean growth 

stages? 

Fehr and Caviness (1977)



All soybean 

vegetative and 

reproductive stages 

consider the main 

stem only



Each growth stage 

begins when 50% of 

the soybean plants 

in the field reach 

that growth stage



At VC, the first unifoliate leaves are present

VE VC

Growing Point

Hypocotyl Arch



Trifoliate leaf

Source: Cool Bean, University of Madison-Wisconsin 

Petiole

Trifoliate leaf



V1 V2



VX



Determinate vs Indeterminate

• Terminate most vegetative 
growth when they start 
flowering

• Generally MGVI or greater 

• Most soybean varieties in 
the South

• Start flowering several 
weeks before they quit 
growing vegetatively

• Generally MGIV or less

• Most soybean varieties in 
the Midwest
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Soybean N fixation



Soybean N fixation

• Bradyrhizobium japonicum
(bacteria)

• Bacteria form symbiotic 
relationship with plant

• Fix atmospheric N2 mediated 
by nitrogenase

• What impacts nodulation? 

– Oxygen-limited environments

– Soil pH 

– Dry soils

– Excess mineral nitrogen

Taproot

Lateral 

Roots



If a nodule is functioning 

properly, what will be the 

inside color? 



What controls flowering in soybeans? 

• Photoperiod sensitive plant

• Day length is primary driver

• Temperature is also an 

important driver 

• Maturity group and growth 

stage will influence 

flowering



• Maturity group zones were developed to define 
where a soybean variety is best adapted

• A variety is classified into maturity group 
according to the length of period from planting to 
maturity. This is controlled by photoperiod and 
temperature.

• 13 major groups ranging from MG000 to MGX

• Graduations in each maturity group by adding a 
decimal to the maturity group number (i.e. 3.8, 
5.6, etc.)

What is a soybean maturity group?



Soybean Maturity Groups: Traditional Model



Soybean Maturity Groups: New Model?



As you move up in maturity 

group the soybean plant has 

more time for vegetative 

growth to feed seed 

production. This should help 

increase yield. Why don’t 

growers in the Midwest plant 

higher maturity groups? 





As soybean MG increases, a 

LONGER night is needed to 

induce flowering



Extension 

Priorities

County Extension Visits

County Extension 

Meetings
Extension Portal 

Soybean Specific Field Days 

Social Media

County Extension Agent 

Trainings (tailored to experience level)
On-Farm Trials

NC Soybean 

Production Guide

YouTube Videos

Turn Row Field Days

Accessibility

Graduate 

Students

Variety Selection

Tool



soybeans.ces.ncsu.edu



Stakeholder Feedback on Applied 

Research Priorities

Revisiting 

Fertility 

Recommendations

Rotations

Early Maturing 

Varieties (MG 

III and IV’s)

Foliar 

Micronutrients

Planting 

Dates

Seeding 

Rate 

Row 

Spacing

Maximizing Yield

Fungicides 

(products and 

application timing)

Cover 

Crops

On-farm 

strip trials



Questions?


