Biology 1902: Lecture #10 Notes
Plants and Subzero Temperatures: 
· Keeping needles creates new problem 
· More exposure to solar radiation – drying out 
· Solution : xanthophylls pigments that protects the chlorophyll 
· Skunk cabbage – generates  heat in late winter and melts snow around it 
· Changes heat temperatures depending on the temperature outside 
· Blooms in early spring 
· Dessication next problem:
· Drying out problem 
· Worse on calm and sunny days 
· Conifers retain their leaves so size and shape is very important 
· Small needles – less chance of drying out 
· Leaf surface area is small 
· Stomata – close stomata (small holes) so that water cannot leave 
· Thick cuticles retain water
· Hairy understand of leaves – heath plants
· Trap moisture 
· Behavioral : ferns – curl up 
· Reduces leaf surface area by rolling them up 
· Retain moisture 
· Deciduous trees have large leaves with a large surface area
· They drop their leaves 
· Colors under the green starts showing through 
· Red manufactured at the end of the season 
· Can help absorb certain heat – to keep the leave warmer 
· Red maple – half turn yellow
· Red maple – separate sexes (female and male)
· Female trees turn yellow 
· Male trees turn red
· Red is not present and leaves produce anthocyanins 
Weight:
· Snow adds weight on limbs in sub-zero temperature 
· Hard wood trees solve that problem by losing their leaves
· Conifers retain their leaves so size and shape is very important 
· Shorter limbs/branches
· Some shapes shed snow
· The boreal forest is dominated by spindly and spire-shaped trees
· Black spruce are spindly 
· Balsam fir on spire shaped
· Ice storms will bring the trees down 
Extreme Heat:
· Excessive heat can cause dessication 
· Plants reduce leaf surface area by curling the leaves (example) – same thing as protecting from getting to cold 
· Abscisic Acid (ABA) – induces dormancy in plants 
· Comes out often in drought
· Animals seek shady sites
· Become de-active, go to water, animals go where it is cool 
· Try to reduce surface area being touched by the sun 
· Dragonflies reduce their surface area facing the sun by assuming a position called Obelisk 
· tiger beetles – move their bodies away from the heat by stilting
· raises body higher above the sand 
· go into the borrows 
· liquids in the body carry heat – lose heat – pump more blood to the extremities 
· heat can be shunted to body parts with a greater surface area such as the abdomen 
· the Rete Mirabile can be bypassed and more blood can be shunted to the extremities 
· beavers: more blood going to the tail
· honeybees are social insects that work together to air cool their hive 
· turn themselves into fans
· panting is a form of evaporative cooling 
· birds pant – allowing more air to pass over the respiratory surfaces
· owl and boobies : 
· vibrating their throat – gular fluttering – more air moving to respiratory track
· bees also use evaporative cooling – wipe nectar on their bodies 
· turkey vultures – evaporative cooling
· naked legs – they pee/excrete on their legs 
· mourning doves employ the dangerous strategy of hyperthermia 
· raise their body temperature – mid 40s
· heat flows out 
Nutrition Challenge
· animals consume and plants manufacture 
· plants make their own food 
· autotrophic 
· need raw ingredients 
· chlorophyll 
· animals cannot make their own food 
· eat plants 
· eat other animals
Eating Plants:
· herbivory 
· most animals who eat plants are small 
· leaves
· seed eaters 
· nectar / sap / pollen 
· bark and twigs 
· animals inside the leaves eating them – maple spindle gall mites 
· eat dead plants (eating dead pollen) – millipede
· worms eat soil (no native worms from Ontario), worms pull leaves under the soil to eat them
· dead organic matter: detritus, detritivore (someone who eats it)
· moving water brings food to you 
· blackflies – they slash your neck drink blood 
· babies live in the water and eat organic matter that comes to them
· black fly larvae filter feed with labral brushes 
· Mallard ducks are filter feeders (puddle duck)
· With beaks – filter part of bill called lamellae
· Tongue used to filter as well 
· All plant foods require feeding adaptations 
· Flowers with nectar (sugar water) 
· Long Proboscis – long sucking mouth part
· Can roll it up when you don’t need it 
· Hummingbirds have a long beak and extensible tongue
· Cannot coil up 
· Hyoid process – extending its tongue / extension at the base 
