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Types of sunflower based on their end use:

1. Oil seed
• Characterized by 

black hulls
• Crushed into oil 
• Smaller seeds and

seeds that have been
scuffed during
transport and
processing are used
for bird food. 

Oil: 46 – 50% 
Size:  4,5 – 8 mm

Oil seed
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Types of sunflower based on their end use:

2. Confectionary
• Striped hulls
• Confectionary

kernels, roasted and
salted or roasted and
not salted, edible
chips

Size:  8 – 12 mm
Oil:  30 – 40% 

Confectionary
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Sunflower production in Chile:

Comercial oil production: 1939-1994

100% of Chilean sunflower
seed is exported with the 
majority going
to Argentina, France, 
Spain and USA
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Exports
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Genes of agronomic interest
• Genes: Identification + traditional breeding methods

more precision and less time
Genes:

• Downy mildew resistance (Mouzeyar et al 1995; Vear et al. 
1997; Roeckel-Drevet et al. 1995)

• Rust resistance (Lawson et al. 1998)
• Restoration of cytoplasmic male sterility (Berry et al. 1997) 
• Multiple flowers (branched line)
• Nuclear male sterility (Berryet. et al. 1995)

Resistance to Imidazolinone (IMI) herbicides
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IMI herbicides
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Selectivity-Clearfield

• The basis for the herbicide tolerance is the 
expression in the sunflower plant of a mutant
acetohydroxyacid synthase (AHAS= ALS).

• Clearfield sunflowers are hybrid sunflowers bred to
be resistant to a specific herbicide in the IMI family

• Some herbicides labeled for use on Clearfield 
sunflowers are imazamox and imazapyr
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Susceptible Biotype

Herbicide resistance

Herbicide pressure

Resistant Biotype
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CLEARFIELD Sunflower Production System in Chile

To preserve the efficacy of the CLEARFIELD Sunflower Production 
System, and to prevent or delay herbicide resistance:

1. Always grow CLEARFIELD sunflower in rotation with other crops.

2. Use alternate (non-ALS) mode-of-action herbicides with activity on 
sunflower in the rotational crop.

3. Do not plant CLEARFIELD sunflower on land with a history of a heavy 
infestation of wild sunflower

4. Control wild sunflower in adjacent areas to CLEARFIELD sunflower 
fields through the use of non-ALS herbicides and/or mowing prior to 
seed set. 

5. Control emerged wild sunflower prior to planting CLEARFIELD 
sunflowers with non-ALS burndown herbicides (no-till/min-till) or tillage 
(conventional-till). 
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Seed production in Chile

• Multiplication of parental lines
• Multiplication of hybrids
• Female:  Cytoplasmic male sterile
• Male:  Multiple flowers
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Chilean seed reception

• SAG inspection (Servicio Agrícola y Ganadero)
• Necessary documentation: 

Phytosanitary Certificate
ISTA Analysis Certificate
AOSA
Official Certificate of Analysis (origen)

Weeds:
Orobanche spp.
Cirsium arvensis
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Reception by the chilean company

• Analysis: Germination, physical purity
Cold treatment
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Female line
• Greenhouse trials:  % male fertile female line

Number of
persons to
hire

Assures
genetic purity
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Seed Production
• Isolation: Parental lines 3000m

Hybrids 1500m   
GPS   

• Crop rotation:  Absence of off-types to ensure:
genetic purity
sclerotia

•
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Planting pattern

Number of rows: female line CMS
multifloral male fertile pollinator

female male
6                 2                
8                 4
8                 2

♀ ♀♀ ♂♀♂
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1. Split date



4

19

Nicking
2. Seeding depth: 
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VEGETATIVE  GROWTH STAGES                           

Schneiter and Miller, 1981
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Seeding rates

• Goal:  Produce the maximum yield of
high purity seed of saleable kernel size

• Oil seed:  Small seed size
• Density:  60,000 plants ha-1

• Higher leaf area
• Head size
• Adequate seed size
• Planting pattern:  2:8 (larger seed size)
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Seeding rates
Confectionary:  Larger seed size
• Density:  70,000 plants ha-1
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Certification request to SAG:
• Before 30 days after planting
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transgenic
Before
crops

Hybrid

GPS

1. Final:  commercial container
2. Not final:  Container 600-900 Kg

Country

State

SAG Information request

Species
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Female
planting
date

Planted
Area
ha

Last crop (2 years)

Planting pattern: ♀ ♂

SAG Information request:
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Planted Seed Category:  Parental Harvest Seed Category:  Hybrid

Transgenic traits (corn)

SAG Information request:
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Seed production

• R-2 Roguing, removing off-type plants

MF
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Seed Production
• Roguing:
• 0.7% female:male fertil

requires 0.5  to 1 person per 
hectare 

1.5% FMF 1.5 
• Male R-4 requires 5 

beehives/ha
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Seed Production
Certification

Female R-4 SAG control begins
• First inspection – between 10 and 20% flowers 

blooming
• Second inspection – between 40 and 50% flowers 

blooming
• Third inspection – over 90% flowers blooming
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Growth stage
Blooming (%)       
Fertil female
Out off-type
Mildew
Sclerotinia
Density
Vigor              
Weed control

Area
Rotation
Isolation
Planting pattern
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Seed production

• Cut flowers before R3, 
genetic purity

• R6 ligulate flowers dry out
• Male cut
• Last irrigation

• Ligulate flowers fall off 
• Last roguing
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Seed production • Sclerotia
• Spiny cocklebur, hooked

prickles
(Xanthium spinosum)

• Field bindweed, capsule
(Convolvulus arvensis)
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HARVEST

• 100% R9 harvest
• Moisture content

12%
• Avoid cracking the 

seed
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Harvest
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Facility processing reception
• Sample:  Moisture content, physical purity
• Weeds
• Sclerotia
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Pre-cleaning

Leaves
Head pieces
Dust
Stems
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Drying

•Drier, cold air x 2 hours
•Increase temperature no 
greater than 34ºC
•Moisture content to 8 - 10%
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Air-screen cleaners

4.5 mm – 8.0 mm

39Density Separator 40

Packaging
Final control

sample
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Seal and label
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