Plants can produce moulting hormones and some produce juvenile hormones

 Rock polypody (a fern) is loaded with moulting hormones = Phytoecdysones – multi hormones made by the plant
if you have an insect that is eating a plant that produces too many moulting hormones, it will develop more quickly then it is supposed too and therefore the insect will die prematurely. Bracken Fern is loaded with phytoecdysones.

Balsam Fir contains Phytojuvenile hormones – if an insect eats the fir needles it gets an overdose of the hormone and they never mature. They would never grow up, or mate – they will die. 

Mustards advertise their defence (glucosinolates)

Reproductive Hormones – mess up an animal’s reproductive system
 phytoestrogens – it can cause animals to abort fetuses etc. (RED CLOVER)

Phototoxins – very nasty side effect (St. John’s-wort) 
 when these chemicals migrate under the skin of mammals and insects and then they are subjected to UV light, they will begin to blister etc. 

Plants use aposematic colours
 when you have a fruit that is not ripe, the fruit is full or terpenoids and therefore the fruit would taste bitter and would forever be unappealing. – the colour says im not good to eat.

When a plant is under attack, they send an alarm to the other parts to prepair themselves  chemical messengers = Phytohormones (jasmonic acid and/or ethylene and/or salicylic acid) travel through the plant, initiating biochemical responses.

Some plants pay for protection – Extrafloral nectarines provide food to the aunts and the aunt will protect the plants from beetles or caterpillars etc. 

Some plants produce a “911” signal that will summon bugs for help – attract wasps or other insects that will lay their eggs onto other insects and when they hatch they will eat the bugs.

Challenge 2 – Environmental stresses (ANIMAL)
Temperature Extremes
Sub-zero temperatures: 
 water turns to ice and expands, every living thing has water in its cells and when it becomes cold the cells can expand and burst

Ectotherms – the external environment provides the heat for the body (internal)
 turtles, snakes, wasps
Endotherms – makes its heat internally
 Eastern wolfs, birds

How animals deal with extreme cold
· Animals stay active
· Put on extra layers (more fur)
· 1st layer - Guard hairs grow longer and thicker in the winter (slick in simmer and thicker in winter)
· 2nd layer – Underfur traps body heat
· Birds
· Contour feather on the outside
· Down feathers underneath
· Animals also add extra layers on the inside – mammals have two types of fat
· Subcuntaneous fat for insulation = warmth
· Internal brown fat for burning for warmth - cottontail rabbit
· Birds add subcutaneous fat for fuel, but shivering is an important means of thermogenesis (means of moving in order to generate heat)

Colours can provide warmth:
· White is the warmest colours for animals (pale colours retain body heat) – snowy owl, artic fox
· The farther north you go, the paler the animals but closer to the equator the animals pigmentation is darker (Gloger’s Rule)
· Snowshoe hares gain 27% in the coat’s insulation value by being white

What shape is best for the cold?
· Larger ears, long legs, long tail is NOT
1. Short extremities are better for cold temperatures (Allen’s Rule)
2. Low surface area to volume ratio (Bergmann’s Rule)
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