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Average Farm Non-oil Sunflower Yield ND
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Average Farm Oil Sunflower Yield ND

y = 11.7x - 22033
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Average Farm Oil and Non-Oil Sunflower 

Yield ND
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Average Farm Oil and Non-Oil Sunflower 

Yield ND
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Average Farm Oil Sunflower Yield and average of breeder 

Oil Sunflower hybrid trial in ND

Source NASS, NDSU  Hybrid trial results

0

500

1000

1500

2000

2500

3000

3500

1995 2000 2005 2010 2015 2020 2025

P
o

u
n

d
s 

p
er

 a
cr

e

ND NASS USDA Breeder



Average Farm Oil Sunflower Yield and average of breeder 

Oil Sunflower hybrid trial in ND

Source: NASS, NDSU  Hybrid trial results.
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Average Farm Oil Sunflower Yield and average of breeder 

Oil Sunflower hybrid trial in ND

Source: NASS, NDSU  Hybrid trial results.
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North Dakota Yield Gap 

Trials vs Farm

1123 

lb/acre



Sunflower and available water

• 1 inch of water = about 140 lbs. yield per acre 

• In a normal year; first 5 inches needed to get 
sunflower to point of seed production

• Example – 2022 Rainfall Carrington May – Sept 
about 12.8 inches

– ~Assume 6 inches soil water at planting, 12.8 inch of 
rainfall during season ~18.8 inch total available – 5 
inch for vegetative growth = 13.8 inch for seed 
production

– Potential = 140 x 13.8 = ~ 1932 lbs. per acre

– 2022 Carrington REC yield sunflower was 2,050 lbs. 
per acre



Yield and planting date
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Hybrid Selection

• Non-oil type

• Oil type 

• High Oleic (HO)

• NuSun (medium oleic)

• Traditional

• Herbicide type

• Clearfield

• Express

• Traditional



Estimate of Express vs Clearfield

• Estimate for 2023: 65% Express and 35% 

Clearfield 

• The adaptation of Express has been on a steady 

increase and 2022 estimate was around 60-40 

compared to Clearfield, it was closer to 50-50 just 

a few years ago.



Hybrid Selection
https://www.ag.ndsu.edu/varietytrials/variety-trial-results
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2022 Fargo Sunflower Hybrids (oil %)

Source B. Hulke
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2022 Fargo Sunflower hybrids
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• Variety 

selection tool 

available at 
vt.ag.ndsu.edu



vt.ag.ndsu.edu



Carrington 2022 data



Carrington Oil 2022 selected hybrids



National 

Sunflower 

Association 

Survey: long term 

observations





Counting plants per acre



Measuring Head Diameter



Seed fill 

and seed size



• Center Seed Set:  If no seed in the center 1 inch of 

the head, multiply by 0.975; if no seed in the center 2 

inch of the head, multiply by 0.95; if there is a hole 

in the center of the head, multiply by 0.90. You can 

adjust multiplier if the center seed set is in between 1 

and 2 inches



At left is as sunflower head grown under normal conditions. Florets mature in 

concentric rings day by day. The flower head at right was grown with a 

disrupted circadian clock and its florets did not open in the correct pattern. 

(Harmer lab, UC Davis)

An internal circadian clock controls the 

distinctive concentric rings of flowering in 

sunflowers.

https://elifesciences.org/articles/80984



Bird damage/rubbing damage on the 

head



2022 Sunflower Yield and Management Practices

Team # County Field # Oil (1) Conf (2) .

GPS North GPS West Dryland (1) Irrigated (2) .

Yield Data:

Head 

Diameter

Seed 

Size

% Center Previous Crop

Plants /    

Pop.

Good 

Seed Seed Set

1st count  

2nd count

Average

Calculation:

2450 X X X X X X =

Plant 

Population

Head 

Diameter Seed Size

% Good 

Seed

Center 

Seed

Bird 

Damage Est. Yield

multiplier multiplier multiplier Set Multiplier

Row Spacing

Management

Practices:

20" or less - 1 ______ 21" or Greater - 2______

No-till - 1______ Min-till - 2______ Conv-till- 3 ______



Plant Population Multiplier: 

Plants per 25 ft. of Row 

Population 6” 12” 18” 22” 28” 30” 36” Multiplier 

10,000 3.0 6.0 8.0 9.5 13.4 14.4 17.2 .50 

11,000 3.25 6.5 9.0 11.6 14.7 15.8 18.9 .55 

12,000 3.5 7.0 10.0 12.6 16.1 17.2 20.7 .60 

13,000 3.75 8.0 11.0 13.7 17.4 18.7 22.4 .65 

14,000 4.0 8.5 12.0 14.7 18.7 20.1 24.1 .70 

15,000 4.25 9.0 13.0 15.8 20.1 21.5 25.8 .75 

16,000 4.5 9.5 13.75 16.8 21.4 23.0 27.6 .80 

17,000 5.0 10.0 14.75 17.9 22.8 24.4 29.3 .85 

18,000 5.25 10.5 15.5 18.9 24.1 25.8 29.3 .90 

19,000 5.5 11.0 16.25 20.0 25.4 27.3 32.7 .95 

20,000 5.75 11.5 17.25 21.0 26.8 28.7 34.4 1.00 

21,000 6.0 12.0 18.0 22.1 28.1 30.1 36.2 1.05 

22,000 6.25 12.5 19.0 23.1 29.5 31.6 37.9 1.10 

23,000 6.5 12.25 19.75 24.2 30.8 33.0 39.6 1.15 

24,000 7.0 12.75 20.75 25.3 32.1 34.4 42.5 1.20 

25,000 7.25 14.25 21.5 26.3 33.5 34.4 43.1 1.25 

 



 

Head Diameter – Measure the diameter of five average heads and determine the average. 

 

Hd. 

Diam. 

Mult. Hd. 

Diam. 

Mult. Hd. 

Diam. 

Mult. Hd. 

Diam. 

Mult. 

3.5 .19 6.0 .64 8.5 1.09 11.0 1.54 

4.0 .28 6.5 .73 9.0 1.18 11.5 1.63 

4.5 .37 7.0 .82 9.5 1.27 12.0 1.72 

5.0 .46 7.5 .91 10.0 1.36   

5.5 .55 8.0 1.00 10.5 1.45   

 

In inches



  

Seed Size: Remove several seeds approximately 2” from edge of the head and 

compare to the seed outlines below. 

 

Descriptor Light (L) Medium 

Light (ML) 

Medium (M) Medium 

Heavy (MH) 

Heavy (H) 

Multiplier 0.8 0.9 1.0 1.1 1.2 

 

Size 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Seed Size: Remove several seeds approximately 2” from edge of the head and 

compare to the seed outlines below. 

 

Descriptor Light (L) Medium 

Light (ML) 

Medium (M) Medium 

Heavy (MH) 

Heavy (H) 

Multiplier 0.8 0.9 1.0 1.1 1.2 

 

Size 

 

 

 

 

 

 

 

 

 

 

 

 

 

Side size Wide Length

Correction 

factor

-----mm-----

Light 4.2 7.3 0.8

Medium Light 5.2 7.8 0.9

Medium 5.8 8.9 1.0

Medium Heavy 5.8 9.9 1.1

Heavy 5.8 11.0 1.2



Calculation

Yield

Calculation:
13,200            

X

8.2              

X X X X =

_________lb.

/A2450  X

Plant 

Population 

Mutiplier

Head Diameter 

Multiplier

Seed 

Size 

Multiplier

% Good

Seed

Center Seed 

Set 

multiplier

% No 

Bird 

Damage

Calculated 

Yield

Yield calculation

Plant 

Population Head DiameterSeed size Center seed

No bird 

damage Formula

Example multiplier multiplier multiplier

% good 

seed set multiplier % ratio

2450 0.66 1.03 1.1 0.99 0.985 0.98 1751





Most # 1 Limiting Factors 2011 - 2021 
National Sunflower Surveys

2011 2012 2013 2015 2017 2019 2021 Ave.

2011-

2021

---------------Percent of the surveyed fields--------------

Plant
Spacing

18 18 26 13 19 16 10 17

1Based on 155 fields in 2011, 211 (2012), 209 (2013 ), 201 (2015) and 
172 (2017), 133 (2019), 164 (2021) = 1245 total since 2011.



Most # 1 Limiting Factors 2011 - 2021 
National Sunflower Surveys

2011 2012 2013 2015 2017 2019 2021 Ave.

2011-

2021

--------Percent of the surveyed fields------

Plant

Spacing
18 18 26 13 19 16 10 17

Diseases 18 7 17 24 11 25 7 16

1Based on 155 fields in 2011, 211 (2012), 209 (2013 ), 201 (2015) and 
172 (2017), 133 (2019), 164 (2021) = 1245 total since 2011.



Most # 1 Limiting Factors 2011 - 2021 
National Sunflower Surveys

2011 2012 2013 2015 2017 2019 2021 Ave.

2011-

2021

--------Percent of the surveyed fields------

Plant

Spacing
18 18 26 13 19 16 10 17

Diseases 18 7 17 24 11 25 7 16

Drought 8 29 15 11 31 2 51 21

1Based on 155 fields in 2011, 211 (2012), 209 (2013 ), 201 (2015) and 
172 (2017), 133 (2019), 164 (2021) = 1245 total since 2011.



Most # 1 Limiting Factors 2011 - 2021 
National Sunflower Surveys

2011 2012 2013 2015 2017 2019 2021 Ave.

2011-

2021

--------Percent of the surveyed fields------

Plant

Spacing
18 18 26 13 19 16 10 17

Diseases 18 7 17 24 11 25 7 16

Drought 8 29 15 11 31 2 51 21

Weeds 8 8 4 8 8 6 2 6

1Based on 155 fields in 2011, 211 (2012), 209 (2013 ), 201 (2015) and 
172 (2017), 133 (2019), 164 (2021) = 1245 total since 2011.



Most # 1 Limiting Factors 2011 - 2021 
National Sunflower Surveys

2011 2012 2013 2015 2017 2019 2021 Ave.

2011-

2021

--------Percent of the surveyed fields------

Plant

Spacing
18 18 26 13 19 16 10 17

Diseases 18 7 17 24 11 25 7 16

Drought 8 29 15 11 31 2 51 21

Weeds 8 8 4 8 8 6 2 6

No Problem 14 13 11 11 9 8 9 11

1Based on 155 fields in 2011, 211 (2012), 209 (2013 ), 201 (2015) and 
172 (2017), 133 (2019), 164 (2021) = 1245 total since 2011.



Solid Seeded Sunflower



Plant Spacing Within Row



Sunflower Yield Vs. Plant Population 

6 Locations, 12 Trials - Minnesota

Plants/acre

Yield 

lb/a

Head Dia. 

inch

Head 

Moisture

7000 1643 11 43

10000 1985 9.8 34

15000 2276 7.9 25

20000 2511 7.9 22

25000 2628 7.1 20



Irrigated Sunflower Williston 2021

y = 0.0742x + 1137.6

R² = 0.40
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2021 ND sunflower survey plants per 

acre in field and contributing to yield

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

Plants in field Plants for yield

P
la

n
ts

 p
er

 a
cr

e

93 Percent of plants in field



2021 ND survey sunflower plants per 

acre and yield 

y = 0.054x + 631.28

R² = 0.15
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2021 ND survey sunflower plants per 

acre and yield 

y = 0.054x + 631.28

R² = 0.15
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1003 surveyed fields in ND and MN 

2006-2017

Source: B. Hansen



Source: B. Hansen

2006-2017



Source: B. Hansen

2006-2017



Source: B. Hansen

2006-2017



Most # 1 Limiting Factors 2011 - 2021 
National Sunflower Surveys

2011 2012 2013 2015 2017 2019 2021 Ave.

2011-

2021

--------Percent of the surveyed fields------

Diseases 18 7 17 24 11 25 7 16
No 

Problem 14 13 11 11 9 8 9 11

1Based on 155 fields in 2011, 211 (2012), 209 (2013 ), 201 (2015) and 
172 (2017), 133 (2019), 164 (2021) = 1245 total since 2011.



Source: B. Hansen

2006-2017



Soil Health, Improving Cover and 

Organic Matter



Interseeding cover crops into sunflower













Cover crop interseeded at sunflower 

growth stage V4 and V10
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www.ag.ndsu.edu/publications/crops/

sunflower-production-guide



• Questions


