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Subjects

oIntroduction
▪ Variety selection; cover crops  

oPlant growth stages and associated 
production recommendations
▪ Management emphasis on plant establishment (preplant 

to R1 stages)

o planting date, rows, plant population



Main Factors in Variety Selection

• Yield

• Maturity

• Disease

– Root rot and SCN

• Herbicide tolerance 

or conventional

• Iron Chlorosis

• Specialty markets





RR, GT, Xtend and Enlist soybean 
variety trial, Minot, 2019

Varieties 47

Companies/universities 14

Seed yield (bu/A)

average 48.1

range 36.0-62.3

Seed yield increase (%) vs. trial average

High (62.3 bu/A) 23

Statistically higher (LSD 0.05 = 5.5 bu/A) 10

E. Eriksmoen, J. Effertz and A. Kraklau



ND Survey yield in bushel per acre by 

maturity group, 2014-17 (1098 fields)
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Source: T. Peters, NDSU Extension sugarbeet agronomist



Cover crops



Summary of rye termination timing in soybean, 
Carrington REC, 2013-17.

average across years and planting dates Yield

No rye check 35.6

Rye terminated prior to planting 35.5

Rye terminated @ planting 33.1 1 crop failures

Rye terminated 2 weeks after planting 24.2 3 crop failures

9 evaluations

➢ With generally wet soil conditions across ND, opportunity to ‘plant green’ in 2020?



Fall-Planted Cover Crop Tolerance to Soybean Herbicides

▪ Current data: 
➢ Fargo, 2016 (K. Howatt)

• 11 corn and soybean herbicides (no crop); 10 cover crops

❖ data published in 2016 ND Weed Control Research 

www.ag.ndsu.edu/weeds/nd-weed-control-research

➢ Fargo and Carrington, 2018; Fargo and Carrington, 2019                   
(supported by ND Soybean Council) 

Soybean herbicides:

• Soil-applied: Sencor, Pursuit, Spartan, Valor, Zidua (and Raptor -
Fargo)

• POST: Engenia, Flexstar (and Raptor - Fargo) 

Cover crops: 

• barley, winter rye, field pea, flax, radish, turnip (and lentil - Fargo)

❖ data published in 2018 and 2019 (pending) ND Weed Control 
Research

https://www.ag.ndsu.edu/weeds/nd-weed-control-research


Internet search:
‘NDSU soybean growth’



Soybean Growth Stages

◼ VE (plant emergence)

◼ VC (cotyledon stage)

◼ V1 (first trifoliate)

◼ V2 (second trifoliate)

◼ V3 (third trifoliate)

◼ V(n) (nth trifoliate)

◼ R1 (beginning bloom)

◼ R2 (full bloom)

◼ R3 (beginning pod)

◼ R4 (full pod)

◼ R5 (seed filling)

◼ R6 (full size seed)

◼ R7 (beginning maturity)

◼ R8 (full maturity)

Vegetative Reproductive



Days for soybean plant development, 
Carrington, 2004-07a.

RM* VE 
(emergence)

V1  
(1st trif 
leaf)

R1 
(first 

flower)

R3 
(first pod)

R5 
(first seed)

R7 
(initial PM)

R8
(full PM)

Days from planting**

0.0 18 31 52 68 78 112 118

0.4 to 0.5 18 30 54 70 81 119 124

Average 18 31 54 70 81 117 123

*0.0 = Walsh in 2004 and RG200RR in 2005-07; 0.4 = RG604RR, O.5 = RG405RR.

**planting dates: 2004=May 10; 2005=May 17; 2006=May 16; 2007=May 17.



https://ndawn.ndsu.nodak.edu/

https://ndawn.ndsu.nodak.edu/




VE (plant emergence)
Begins when seed absorbs 50% 
moisture by weight. Germination 
begins at 50 degrees soil temp.

▪ Radical first grows from seed 
and anchors seedling. 

▪ Hypocotyl elongates and pulls 
the cotyledons (seed leaves) out 
of the ground. 

▪ Stem develops from the epicotyl
(exposed when cotyledons 
unfold).

VE



Soybean Plant Processes at V1
◼ Secondary (lateral) root development

◼ Nodules present but active N-fixation 
begins at V2-V3. 

◼ Rapid plant photosynthesis and 
overall growth is beginning

◼ V stages occur about every 4-5 days 
through V5 (3 days/leaf after) 

◼ plant stress may lengthen V period (and 
shorten R period) 

◼ Growing point at top of plant

▪ removal activates axillary buds



V5
Five unfolded trifoliate leaves (six nodes)

◼ Lateral roots may reach across a 30-
inch row

◼ Total potential plant nodes set

◼ Up to six branches typically develop 
(during V stages)

◼ develop trifoliate leaves, nodes, axillary 
buds, flowers, and pods similar to main 
stem

◼ R1 is nearing

◼ Axillary buds in stem axils begin to develop 
flower clusters



NDSU Research Summary of Soybean Plant Establishment Factors 

Factor Option A
A Yield 

> B (%) Option B
NDSU trials 

(conducted during 
1999-2018)

Tillage system reduced till 4 conventional till 37

Previous crop wheat 5 soybean 6

Planting date < early May 6 mid May 15

Planting rate 
(pls/A) 150-175,000 6 100-130,000 44

Row spacing 
(inches) 14-21 4 28-30 24

Seed fungicide yes 6 no 29

Seed inoculation 
with soybean 
history yes 2 no 16

P app at 
planting time broadcast 0.5

band 
(away from seed) 7

Timing of initial 
weed control at planting 5

early POST (2- to 
4-inch weeds) 8

Compiled by Greg Endres, Extension agronomist 



What potential yield advantage exists with early planted soybean?

•NDSU research in south central/east ND (11 site-

years; 2011-17) indicates 10% yield increase with 

first week of May (or earlier) planting vs. 3rd week 

of May planting (two week delay).

➢When soil tilth is adequate and soil temperature one to 

two days following planting is near 50 degrees. 

•Limited research in western ND (4 site-years; 2015-17) 

has indicated reduced yield with early May planting.



Planting day of the year vs yield in 

bushel per acre 2014-2017 (1023 fields)  
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NDSU recommends an established 
soybean stand of 150,000 plants/acre 
for any row spacing.

▪ Unlikely yield impact with variance of -10 to -12%



7”

6”

6”

7”

Each plant has 42 sq. inches of space:

6,272,640 / 42 = 149,350 plants/A



Planting rate influence on soybean yield, 
five north-central ND trials*, 2015
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*Garrison, Minot, Mohall, Rugby and Wilton; Eric Eriksmoen, North Central REC (Minot)



Row spacing influence on soybean yield, Minot, 
Carrington and Oakes, 1999-2016 (8 site-years)
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NDSU Research Summary of Soybean Plant Establishment Factors 

Factor Option A
A Yield 

> B (%) Option B
NDSU trials 

(conducted during 
1999-2018)

Planting rate 
(pls/A) 150-175,000 6 100-130,000 44

Row spacing 
(inches) 14-21 4 28-30 24



Soybean intensive mgmt study, Carrington and Cass County, 
2008-11 (8 site-yr): 
SEED YIELD and HIGHEST NET RETURN with row spacing, 
planting rate and foliar inputs.
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Soybean row spacing X planting rate, 

Williston, 2017

Drs. G. Pradhan, J, Bergman and J. 

Staricka



Soybean row spacing X planting rate study, 

Hettinger, 2018-19

J. Rickertsen et al.



Soybean row spacing X planting rate study, 

Hettinger, 2019

Statistically no 

difference in yield

J. Rickertsen et al.



What are free farming inputs?

“Farmers and ranchers…take sunlight, water, and 
carbon dioxide and make into products they sell.”

Dwayne Beck, South Dakota State University



Challenge: 
Field canopy closure by first flower (R1 stage)

–R2 



Soybean intensive mgmt study, Carrington and Cass County, 
2008-10 (3 site-yr): 
CANOPY CLOSURE with row spacing and planting rate.

Endres, Kandel et al.

14” 150K 14” 200K 28” 150K 28” 200K 

D
a

y
s

1 0

31
29

0

5

10

15

20

25

30

35

(day 1)





How much white mold needs to be present for wide 
rows to have a yield advantage over narrow rows?

M. Wunsch, CREC plant pathologist



Soybean Growth Stages

◼ VE (plant emergence)

◼ VC (cotyledon stage)

◼ V1 (first trifoliate)

◼ V2 (second trifoliate)

◼ V3 (third trifoliate)

◼ V(n) (nth trifoliate)

◼ R1 (beginning bloom)

◼ R2 (full bloom)

◼ R3 (beginning pod)

◼ R4 (full pod)

◼ R5 (seed filling)

◼ R6 (full size seed)

◼ R7 (beginning maturity)

◼ R8 (full maturity)

Vegetative Reproductive
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Soybean summary

• Do your homework on variety selection

• Cover crop options available

• Timely plant in narrow rows targeting the 
establishment of 150,000 plants/acre 

• Know growth stages and associated plant 
biology = opportunities for intensive 
management


