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Pollination: transfer of pollen to
a receptive stigma; may or may
not result in fertilization

Fertilization: union of sperm
and egg

Flower visitation: may or may
not result in pollination, but most
frequent visitors are often most
important for plant reproduction Nectar robbing hole in

Scaevola glabra




Goodeniaceae

-12 genera -protandrous
-ca. 400 species -insect pollinated




Scaevola in Hawai'i

S. coriacea

: : llr_{, 1 S. gaudichaudii
- 10 species (one extinct) s‘!
- 3 separate lineages

- Diversity of habitats and “\
elevation |

il S

% S. procera
7

™ S. mollis

- Variation in flower shape,
color, size, scent

- Flower visitation by insects
and birds

Howarth and Baum, 2005




Research questions

What are the visitors?

Are non-native species potentially competing with or
replacing native visitors?

Are native and alien species visiting flowers
In @ manner that may result in pollination?



Methods

Timed observations:
-approx. 20 hrs/species
-day and night observations
-visitor behavior:
time at flower
resource used

contact with pollen or stigr
nectar robbing .

Female Hylaeus connectens
harvesting pollen from S.
chamissoniana




Na Pali-Kona Forest Reserve
Koke'e State Park  (Pihea & Alakai Swamp Trails)

Honolulu Watershed
\ Forest Reserve
Ka'ena
Point NAR (Konahuanui Trail)

West Maui Forest Reserve
(Waihe'e Ridge Trail)

Waimea Canyon
State Park

Mokulé'ia Forest Reserve Waiehu Golf Course

(Ka'ala Road)

Honolulu Watershed ,
Forest Reserve <4
(Mau'umae/Lanipd Trail)

Field sites

Hawai'i Volcanoes
National Park



Visitation rates during the day and night

Mean
visits/
flower/
hour




Frequency of visitation by each visitor taxon

S. chamissoniana
(n=115)

C

S. gaudichaudii (n=76)

S. mollis (n=83)

S. coriacea (n=67)

S. glabra (n=20)

9

S. procera (n=63)

S. gaudichaudiana
(N=9%)

v

S. kilaueae (n=243)

Y

S. taccada (n=171)

. Hemignathus kauiensis

. Himatione sanguinea .
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- Bee spp.
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D Ceratina arizonensis
D Ceratina smaragdula
- Formicidae

. Hylaeus connectens
. Hylaeus spp.
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Frequency of visits by native vs. alien species

S. chamissoniana (n=115)  S. coriacea (n=67) S. gaudichaudiana (n=98)

1 Native

-Hylaeus spp.
-Kaua'i 'Amakihi
-'Anianiau
-'Apapane

™ Non-native

™ Unknown

S. gaudichaudii (n=76) S. glabra (n=20) S. kilaueae (n=243)

S. mollis (n=83) S. procera (n=63) S. taccada (n=171)




Resource use frequency among all visitors

S. chamissoniana (n=103) S. coriacea (n=65) S. gaudichaudiana (n=95)

B Nectar

B Nectar and pollen
1 Pollen

B Unknown

A

S. gaudichaudii (n=76) S. glabra (n=20) S. kilaueae (n=242)

S. mollis (n=81)  S. procera (n=63) S. taccada (n=170)




Frequency of visitation conducive to
pollination among all visitors

S. chamissoniana (n=104) S§. coriacea (n=22) S. gaudichaudiana (n=95)

. No contact
. Contact

S. gaudichaudii (n=65) S. glabra (n=17) S§. kilaueae (n=168)

S. mollis (n=73)  §. procera (n=51) S. taccada (n=120)




Conservation implications

Pollination limitations may occur due to:
- infrequent visitation (S. glabra)
- infrequent contact with pollen/stigma (S. gaudichaudiana
and S. gaudichaudii),

Only 2 spp. had relatively frequent visitation
conducive to pollination (S. kilaueae and S. taccada)

Frequent visitation may not be necessary due to low
number of ovules

Alien spp. may be disrupting plant-native pollinator
Interactions

Alien spp. may be important pollinators
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Future research ! ‘- 4

. . L H ppman
-Observations at multiple \

populations, multiple islands, across several
field seasons

- Efficacy of flower visitors
- Effects of non-native visitors on native species

- Breeding and mating systems



Conclusion

- Alien species most common visitors (esp. honey
bees, ants, Japanese White-Eyes)

Most visitation during the day

Diversity of visitors variable

Some native visitors: Hylaeus spp., Kaua'i 'Amakinhi,
'Anianiau, 'Apapane

- At least V2 the visits are conducive to pollination for
all but 2 spp.

- Future research needed
What are most important pollinators?

How are non-native flower visitors impacting native
visitors?
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Frequency of visits to male vs. female phase
flowers by primary visitor in which indusium
was contacted

S chamissoniana (Honey bees, n=36) S. coriacea (Ants, n=10) S. gaudichaudiana (Honey bees, n=12)

. early male
[] male

. late male/early female

. female

B unknown

S. gaudichaudii (Hy laeus, n=8) S. glabra (Japanese White-Ey e, n=38) S. kilaueae (Honey bees, n=93)

’

S. mollis (Honey bees, n=52) S. procera (Japanese White-Eye, n=30) S. taccada (Honey bees, n=70)




