Anemophily---WG 4

The primary objectives of WG 4 are to understand:

(1) Pollination success in natives vs invasives (both aramwd zoophilous
species)
(2) This life history sequence:




Pollen production angphenology:Acer saccharinum

A Weare examining a 15 year recordmsllen
concentration in Montreal

A Inparticular we are trying to
predict the onset of anthesi®r Acer

saccharinungsilver mapl¢ as a function of
degree days

maple pollen concentration in Montreal: 2010
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Pollen production andgphenology

A Monitoring pollen
concentration atkananaskis
andInuvik

A Male vs female function in
mastingspecies as well as
black spruce

Our ultimategoal: define e
ambient cumulative pollen flux
as a function of ’

A basalarea per area
A quality of year (masting)
A weather

A time since onset of
anthesis




Pollen abscission

A There idittle understandingof
the mechanism by which wind
might liberate the pollen from
the anther ofanyspecies.

A This is one of the major issues
to be addressed by Working
Group #4 starting next
summer.

Black spruce pollen abscission in Inuvik
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Pollen abscission
Hypotheses:

1. The acceleration of the grain is caused by Drag.
2 AYVR 3Jdzada alLlzaKeé GKS
surface within the opened anther or from within
the ruptured sac of a conifer.

2. The acceleration is caused by vibration. We
think this is the primary mechanism for
anemophilous angiosperms.

How is it induced?

-- The acceleration is caused by adjacent plants
colliding with one another on windy days. Is thi
ever enough to induce harmonic motion?

--the stamen is vibrated by the wind

3. The conifer sac is heated on warm clear days,
leading to a pressure difference with the air
outside the sac.




Pollen dispersal

A 20092010 tests usingvo large lakes (lacking
Islandg in Manitoba

A Rotorodson rafts
A Distancess great as 12 km

A 4 species (jack pine, black spruce, balsam fir,
alder)

A Spring 2011: Testingf point source modelising
Lycopodiunspores in a farnield
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Pollen deposition
A controversy has suddenly erupted over how anemophilous pollen will la
on ovuliferous scales or stigmas.
1. Simple impaction on the windward side
2. Eddies on the leeward side preferentially deposit grains on the back si

This argument may well be a matter of the wind speed (different
mechanisms operating at slovefast speeds).
Resolving the issue will be a major part of our work in the coming summe|
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Pollen deposition

ABody forces (gravity)c pollen settles onto stigma

ADirect Interceptiori ¢ pollen contacts stigma if it is on a fluid streamline within
Y radius of the stigma

Alnertial Impactiori ¢ pollen excess density causes it to deviate from the
streamline near curvature (like a dog running around a corner on tile floor)

ADiffusional Deposition¢ randomtlike path of the streamline leads to
deposition
AElectrostatic Attractiong pollen capture due to electrostatic attraction
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Particle Capture

We will resolve this argument through both numerical modeling
and empirical tests
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Pollen deposition and seed set

A Tests using pollefiux Pollen flux during 5 day pollen limitation experiment

andseedset in black . May20-May 24 2010-The Pas, Manitoha
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Pollen deposition and seed set

A Deposition on ovulate
scales is a function of
cumulative pollen flux

Pollen grains per ovuliferous scale

Relationship between pollen deposition per ovuliferous scale
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and cumulative pollen flux

Rsqr linear = 0.64, P=0.0001

Cumulative pollen flux ( # pollen grains / mm?)




Pollen deposition and seed set

A With black spruce,
filled seeds/cone is a
function of mean grains
per scale

Log filled seeds per cone volume ( #seeds / cm?® )

Relationship between number of filled seeds produced per cone volume

and pollen deposited per ovuliferous scale - log transformed
12

Rsqrlinear = 0.93, P<0.0001
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Pollen deposition and seed set

A Putting it all together:
filled seeds per cone is ¢

fu n Ctl on OfCU mu | ative Relationship between number of filled seeds produced per cone volume
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Categorizing the pollen vector based on dynamics

A Reexamining the issue of pollen abscission:

A Examinethe adhesive and accelerative force:
operating on the pollen grains on angiosper
stamens

We expect that:
anemo-- ambo-- zoophily

Adhesion weak strong

Damping weak strong




Grand Application of Everything in our work with WG4 and WG5:
t 2f EAYFO2NI +AaAGFGA2Y 9 t2ffS
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A As part of WG4 and X7
WG5S, we were asked to "
help assess pollination
success in wind and
animal pollinated plants

A We were asked to
emphasize both native
and exotic (possibly
Invasive) species




t 2T EAYFGO2NI +A&aA0FGA2Y 39 t2FfS
WG4 (Abiotic Pollination) and WG5S (Ecosystems)

A Pollinationsuccess in exotic invasive species is “};’;ﬁj} TR G
higher than in natives because exotics self DR ke XY
pollinator more often or can lure generalist e\ BV Ty '
pollinatorsaway

A Pollinationsuccess in native species has been
reduced by invasive species luring pollinators

¢ i P A
([ 4 \ '~‘ o ) NG Y

away fromnatives Phleumhz;renariuris Iéss 'pretty
than AsclepiagndHemaris diffinis

A Pollinationsuccess in native species can be
reduced by physical blockage of pollen on
stigmas

A Restorationof native species and their habitat
will improve pollination success in native specie




t 2f ftAYIFG2N +AaAGFOA2Y 3 t2ttS
Study Sites
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A This is a neologism on our part
as it refers to the Greenbelt,
Mixed Boreal, Escarpment,

and Carolinian Zones

LR

Cynosurus, Spiraea, Deschampsia, Heracleur

A With 6 people we have
covered over four hundred
100 m x 100 m sites so far
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Mixedwood Plains Ecoregions

132 St-Laurent Lowlands
133 Frontenac Axis
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t 2Tt EAYFO2N +AaAGlLIGA2Y 39 t2ffS
Study Sites & Methods Summary

A We have focused mainly on
non-forested areas thus far

A Within each site, we had areas
UKFG @SNB aNB
(secondary succession),
disturbed, and restored

A We did rapid assessments of |
pollinator observations, some |
destructive sampling of |
pollinators, and harvesting
stigmas from several hundred
flowers of 13 indicator species



t 2f fAY 02N xAaAGlLIOA2Y 9 t2f€FS

13 Indicator Species (Yes 13)

Panicum virgatum
Sorghastrum nutans
Carex granularis

Agrostis stolonifera
Chamerion angustifolium
Physalis longifolia

Lupinus perennis
Symphyotrichunmovaeangliae
Conyza candensis

0. Sonchus arvensis

1. Vicia cracca.. ssptenuifolia
2. Hesperis matronalis

13. Alliaria petiolata
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t 2f EAYIFG02NI +A&aA01FGA2Y 9 t2ffS

o To I o Po Do Iw

Panicum virgatumYulnerable to pollen from invasive
Panicunspecies

Sorghastrumnutans:Can be pollen limited; seems
more phenotypically plastic than expected

Carex granularid?ollen limited; vulnerable to pollen
from invasiveCarexspecies (especiallgarexmuricata)

Agrostis stoloniferaPoor pollen transfer outside of 1
transient wet meadows; commercial cultivars very pg: .)ﬁ =

Chamerion angustifoliuniPollen galore; is supplantin ;\‘3“ _
other herbaceous species likienothera biennis ﬂf -

Physalis longifoliaHighly competitive and not pollen _
limited (in other areas it was pollen limited) =

Symphyotrichum novaangliae:lnterferes with |
pollination of sympatric congeneric and cross generig




t 2T EAYFGO02NI £tA&aA01F0GA2Y 9 t2ffS

A Conyza canadensiBollination more important
than expected and tends to interfere with both
native and exotic relatives (e.grigeror)

A Lupinus perennidnterferes with native and
exotic Fabaceae; is it really native in Ontagio
IS If one considers that First Nations peoples dig
the moving :

A Sonchus arvensiBollen limited in some years; i S
Indeed vulnerable to allelopathic pollen from
Hieracium

A Vicia craccasp tenuifolia: Distracts pollinators
but also gets robbed bgombusa lot

A Hesperis matronalis & Alliaria petiolatilot
pollen limited, they distract pollinators, and
contaminate stigmas of many native Brassicaeae




