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How do plants get the pollen grains near the egg? 
· Pollinators (other animals and insects) 
· Wind 
· Ex. Grass pollen is carried by wind 
· Sedges are wind-pollinated
· Difference is if the stem is round it is a grass, if it’s a triangle it is most likely a sedge 
· Cotton grass are also sedges
· They are so common they often from Sedge Meadows 
Ragweed is also wind-pollinated but Goldenrod is not wind-pollinated 
· Wind-dispersed pollen is small and light weight so it can be transported by the wind easily 
· Coniferous tree pollen is also wind-carried also known as anemophily
What are the benefits for wind-pollination? 
· You can travel long distance to wide-spread area 
What about disadvantageous? 
· No direction to the pollen, it can even go in the water 
· Delivery is not guaranteed 
What is the solution to this? 
· Produce LOTS of pollen to increase the chances of reproduction 
Some plants use the wind while other plants water currents
· Only a few plants use it; very rare 
· Using water to transport pollination is called hydrophily
Lots of plants use couriers like insects and other animals to carry their pollen 
· Pollinators = “surrogate lovers” 
· Ex. Butterflies, wasps, moths, flies and beetles
· Some birds are also pollinators 
Bumble bees, honey bees are the most important group of pollinators 
· Pollination by insects is called Entomophily
Why do pollinators help flowers have sex? 
· Because they are bribed! 
· Flowers are exploited the insects 
· They do this by offering food!
· They offer two types of food: 
· Pollen attracts some insects such as hoverflies
· Some flowers offer only pollen as food, which are most often pollinated by bees
· Poricidal pore: Stamen point downwards; behave like a pepper-shaker. Bees often land on these and use its wings to produce a unique frequency to shake out the pollen 
· The process is called buzz pollination 
· Anther cone – multiple stamen fused together
· Another source of food that plant offer is called Nectar
· It is basically sugar water 
· No two nectars are the same; each species of plants can have their own kind of nectar 
· Nectar is held in nectarines (where the nectar is produced and held) 
· Flowers like buttercup have small sleeves at the base of each petal where pollinators can collect it 
· Milkweeds have shallow cups which holds nectar; any insect can get access to it due to the shape of the cup  
· Some flowers like columbine has a special nectar leaves with long spurs; so only a few insects can get to it; those with long tongues can access it (ex. Long-tongued bees) 
· Cardinals flowers have long spurs but bees, moths, butterflies ignore them. 
· Only humming birds use their long bill and their tongue to get nectar 
Bees carry pollen in a different way
· They form a pollen basket to carry pollen 
· They use their legs to squeeze pollen and condense it 

Flowers advertise to attract pollinators
· Visually with colours and shape
· Shape and colour are long range visual attractions
· Different insects prefer specific colours; they perceive certain wavelengths of light reflecting off the petal and they are attracted to that
· Ex. Bees prefer blue flowers! 
· Ex. Yellow is a colour that hoverflies are attracted to
Insects don’t see the same colour as we do! 
· Insect don’t see the colour green as the colour green; instead they see it as grey! So every flower stands out 
· They don’t see blue as blue either
· They see yellow as Insect Red 
· Red is seen by very few insects but is seen by hummingbirds 
 
Flowers attract pollinators by Scents, which are also close-range attractors 
· Evening Primrose 
· Only releases the odour when its dark
· It usually attracts moths 
· Wild ginger smells like rotting fungus
· Pollinated by fungus gnats 
· This pollination is called Brood Site Deception
· Red Trilliums smell like rotting flesh
· They are pollinated by flies drawn to carrion; this principle is called Brood Site Deception
Flowers can also use close range guidance aids 
· Ex. Using patterns to show insects where to go for pollen 
· Can also use spots and Bull’s eye 
· These spots, lines used to guide insects towards the nectar; these are called nectar guides – it guides insects towards the nectar 
Ultraviolet Light
Brown-eyed Susan looks yellow to the human eye 
· To an insect, it could be red-ish; however, since the UV light is bouncing off it, it looks purple-ish and red-ish colour 
· These are nectar guides created by ultraviolet light!
Another ex. Marsh Marigold which we see as goldish colour but to insects it is pinkish purple
Cross-pollination (out breeding is better) 
· Greater genetic diversity and variation 
How is self pollination avoided? 
· When a pollen grain lands on a stigma, the tube doesn’t grow right away. There is a chemical talk between the grain and stigma; hence when it lands on its own stigma, the chemical communication is not connecting; and the pollination tube does not grow 
· Self-sterility = self incompatibility 
There are other ways: 
· Many plants have spatial separation of sexes! 
· Ex. Coniferous trees (ex. Jack pine) – male part is at a different location than female tree 
· Male flowers are at the bottom and the female flowers are at the top
· Why are female flowers on the top? 
· If the male flowers are on the top, the pollen grain can drop down to the female flower; hence self pollination (not good!)
· Spatial Separation with each sex on a separate plant 
· Ex. White campion: either has only male or female flowers on one plant! 
· Most plants are hermaphrodites yet there are exception like mentioned above 

· Spatial Placement in the same flower
· Ex. Bottled Gentian – attracts bees for nectar; bees pry the flower open and the pollen on the bees get stick to the stigma of the flower 
· Temporal Separation: 
· Flowers will have both sexes but not at the same time to avoid self-pollination 
· Ex. Orange Jewelweed 
· Pollinated by insects and humming birds 
· Jewelweed flowers start as a male and then falls off and the flower that was male is now a female 
· Temporal sex change = Dichogamy 
Some flowers grow in spiral shape in gardens
· How do they avoid self-pollination? 
· Plants with spiral floral arrangements display dichogamy with a twist! 
· Lower flowers are open first and are functionally male with pollen blocking the way inside the flower 
· After the pollen is removed flowers become functionally female 
· Insects start from strong attraction to less attraction (lower and older flowers are female) younger and higher flowers are male
Pinky Lady’s slippers employ placement strategy and use deceit and a trap!
· Got a pouch-petal has a slit opening (landing platform for insects) 
· It lures insects by deceit by the wild flower (guiding lines) 
· It traps the insect and they must travel upwards
· At the top, there is a pollen mass (this structure is called Staminode)
·  Both ways are partially blocker by the Staminode and the sticky pollen mass 
· It doesn’t get nectar; it gets deceit by the flower 

Purple Loosestrife 
· Has three form of flowers 
· Each form of the flower is on a different plant (still a loosestrife)
· Inside each flower, there are two sets of stamen (male part) 
· Each flower as a pistol and the style length varies 
· Short style = short pistol
· Medium style = medial size pistol 
· Long style = large pistol 
· Pollen from a long style can’t pollinate another plant with the same configurations 
· In the whole population, there are three different forms of these flowers to avoid self-pollination. These lengths are determined by the female part the style. = Heterostyly (styles vary in length) 
· 3 different length; hence its called Tristyly

 







 
