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Or'lgm of Sunﬁower‘

,Ncmve 1'o Nor'1'h Amer'lca e
> 49, specne’s m genus He//dnf
_ (12 annual & 37 per'enmal) A8
!'Pr'esen'r in’ most ar'eas of US éé% |
-'COﬂGdU & MZXI?:O _,_.a--_"'_fi PR "_:~i Rl ,.:---"'_fi s

"'_Impor"ran'r food. sour'ce ’ro Na’rlve Amer'ucans
in; western US '- : t |

_’Domes'rlca'red in cen'rr'alsp US befor'e 3000 BC’..



~ Sunflower History -

Introduced to Spain in early 1500s

Spr'ead across Eur'ope & adopted as
crop in Russia in early 1800s

Reintroduced.into US in 1880s

Sunflower production developed in '
Canada in:1950s & US in:1970s .




Sunflower' as a Cr'op

2nd among oulseed cr'ops 0s edlble 0|I

Major production aréas:
> IM ha
I Former USSR, Ar'gen‘l'ma US Indla Spam
> 100,000 ha . = ’ B,
Frances-Romdnia, Hungar'y China; Bulgar'la
Aurkey, Y.ugos/avia, So Africa, AusTralla
Annual impact to Us economy $2 7 Bllllon
[1995] | - n n n



Native & Cultivated Sunflower

Plant architecture
Multiple vs: smgle head: -
Branched vs. single s'rem
-Small vs. Iar'ge seeds:

Gr'owth phenology

Variable vs. discrete’ emergence

- Extended vs. short flower'mg per'lod
Plant community =
_ Mixed vs. monoculture

~ Small pa'rches VS. Iar'ge acr'eages |
Low VS. hugh den5|1'y




Reasons for' Insec1' Pr'oblems
| G Sunflower ;
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MaJor' Sunflower‘s Insec‘h Pes'l's '-*

PP, J o J_. o fj O N;._ _.*J,_ . ,”' i
'Sunflower‘ bee‘rle Sunflower S'I'em |
o oweevil Sunflower 3

EEET *mldgé |

SunfloWer mo-‘-h f Red sunflower , : , :
' seed weewl Banded Sunflower

mOTh *""‘ RE

b
s




Sunflower-Insect Pests
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Sunflower Beetle

Overwinter as adults in soil
Emerge in May & mate
Eggs deposited on stem & underside of
leaves
- feed on leaf: margins *during day

- feed at night over entire leaf
surface

New generation adults appear late July &
move into soil in August to-overwinter
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Sunflower
Stem weevil




Blology

‘Overwinter ‘as mature larvae m stalk
emerging.mid-late.June |

Eggs deposited under' stem eplder'mls
near cotyledon | |

‘Laryae feed. apucally in stem vascular'
tissue & pith |

Larvae move fo stalk base in Augus'r &
‘construct chambers in stem cortex:

One generation per year



1Sunflower, Stem Weevnl

it Damage g

Adult feedmg onrlea¥zs e - s
& stems causes’ mmo ,-L'_i ""'»1_ s ,
Larval feedmg ‘,555«5 o L
only. if populanons , /aémflk*” Ak g <
- Lodging prior ito

| _overwmfermg chambers (30-40 per' s'ralk)
- & various stalk char'acfer'ls’ncs Salas

__ Impllccn‘ed in ‘transmussuon of 2 sunflower |
" qurigal pafhdgens (phbma & chﬁrcoal r'o‘r)
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Adult moths migrate from So.
states in early-mid July

" seed damage
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Each larva consumes 3-12 seeds| °* = |




Red Sunflower‘
Seed Wee I

Dr'op into sail to

' over'wmter' {

Females ,r'equur'e o’llen 're ipa‘tur'e *eggs S
Ovuposut during flower'mg
3&_’ ‘Heads with 50% flower'mg prefermed
Eggs laid inside seed ' e
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Banded Sunflower' Mo‘rh

Moths Iays egg on br'ac1's
in the late bud stage g

Larval” feeding resultsin "‘f"l-f‘-ﬂ
webbing ‘on sur'face of &
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. Banded: Sunflower Moth -
' Blology & Llfe Hls'ror'y

Overwinter’ as Iar'vae in sulken
cocoon

Emerge; in early July, mate, &

‘deposit eggs on br'ac'rs of sunflower'
head | |

Adults congregate in fleld margins

Larvae feed on pollen, disk flowers,
immature & mature seeds: -




~New. Sunflower Pest

Problem

1998 several U.S. & Canadian
processors notice seed lots with
brown spots on kernel

Although seed damage is minimal,
some end:users reject seed lots &
processors either dock or reject
lots |

Disease or.insect causing damage?.



- Damage Appearance =

Brown spot
on confection
\ckernels, >




Kernel Brown Spot Incidence
Damage Survey 2000
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Lygus Plant Bugs -

- Taionomy
. Includes number of, indigenous species ;
. (family. = Miridae; genus.= Lygus)

- Tarnished plant bug - Ly_qus' //nea/arls mos'r
~ common species |

*'=Host plants

Recorded fr'om 385+ cr'op planfs & weeds
; Blology : |
Inject enzymes into plan'r & ex'rr'ac’r nu'rr'lenfs

. Development not always on plan’rs in which
adults feed |

* Lifehistory = * :
Overwinter as adults in leaf I|1'1'er'
:/ 2 generations/year in southern Canada;



Identification of pest
Knowledge of pest biology
Economic/treatment thresholds
Field monitoring/sampling
Management tactics include:

v’ Cultural ‘control

v' Plant resistance.

v 'Biological control

v.. Chemical control




Cur'r'em' IPM Practices. for'
Sunflower' Insec:'l' Pes1's

, ‘T'Economlc thresholds. developed for aII
. except - sunflower midge . .~ . . °

Scou’rmg methods madequafe for: some
 /Species & need to be refined .

Managemen’r stra‘regles.
"~ Chemical control most fr'equenﬂy used
* Pyrethroids & mefhyl Par'a'rhlon

i ¢ Cuh‘ur'al control
Planfmg date effechve for: -
“banded sunflower' moth sunflower: s'rem weevil

sunflower ‘moth:: sunflower beeﬂe & r'ed sunflower' »,

seed weevul -



‘Host Plant ResusTance

Genus Helianthus has 49 specues
Coevolutionary history with, insects

Majority of major pests-specificto
Helianthus or related composites .

Levels of resistance m native sunflower's
reported for: |

sunflower bee'rle banded sunflower mo’rh
sunflower stem weevul & sunflower moth

Differences in susceptibility in lines to:

red sunflower seed weevil banded sunflower'
moth, sunflower stem weevil, ~sunflower midge
& sunflower' moth.




Blologlcal Control of sunflower' -
' pests '

'Many na'rur'al enemies have made the Transmon
along with their hosts fr'om native fo cul1'|va1‘ed
sunflower =~

Potential pests held.in check by benefucuals

'Natural, enemies known for major pest specues
predators & parasitoids have been sfudled
little known about pathogens

‘Research has revealed regional:differences in
_parasitoid species richness

Studies also show parasifoids attacking pest: -
species-in native sunflowers not pr'esen'r in
agr'oecosystem - %,
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Sur\flower Insecf Ncn“ur'al Enemles

Sunflower' s1'em weevnl
par'asﬂ'ond o %

Banded sugflower mo1'h

par'asﬂ'ond Ry _ _ 3
: : Sunflower' mldge S et
parasu'roud IR :
Sunflower'
Beefle pr'edafor's




Biological Control: Problems & Potential

Reasons for inadequate natural control:

Changes in plant architecture

Plant growth phenology

Monocultures

Increased acreage

Expansion:.of crop intornew. area : oy

Delay: in following host into cultivated setfing
Research needed to study natural enemy. biology
& population dynamics to improve impact

Conservation & augmentation




Biological Confrol: Problems & Potential

“Search for new natural enemies in native
. sunflowers: &Throughout range’ of pes'r ¥

~ . “Most complete complex of ‘beneficials present -
B 1] proxnmlfy to cen‘rer' of omgm of na'hve
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Fu1'ur'e for Sunflower' IPM

Compar'ed to most row crops sunflower' is
‘relatively new
Research‘dates only 16 Ia1'e 1960s (Texas & Nor"rh
Dakota) |
Potential sources of germplasm.for resistance:

49 native species of sunflower
USDA Plant:Introduction. Station
" > 1660 cultivated accessions L7 AR _,_
»-2150 wild accessions ' ;ﬁj"‘:i
Improve biological control through conser'vcmon
.augmentation, or search for new beneficials

Refine EIL; monitoring, culturalcontrol _
strategies ('rr'ap cropping), reduce pesticide Use,
& integrate methods to lower production costs
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