Challenges Transitioning to Land:
· Water conservation
· Protect sperm and egg (gametes) from drying out
· Support system against gravity

	
	Plants
	Animals

	Water Conservation
	- stomata regulate gas exchange
- some waxy substances secreted on surface 
	- insects: procuticle (chitan), epicuticle (waxes, lipids and proteins), spiracles to enable gas exchange straight to mitochondria through trachioles
- keratin: in hair, skin, feathers

	Support System
	- vascular tissue: lignin = second cell wall. Ferns were first to do this. Lignin hardens, plant inside dies, hollow tubes that are left used as “drinking straws”. Hydrophobic and (for a while) indigestible

	- tetrapod stance supported by strong bones attached to vertebra by pelvic and pectoral girdle. Can be “bird-hipped” or “lizard-hipped” (ornithischian or saurischian respectively)
- keeled sternum in birds 

	Protection for Sperm and Egg
	- antheridia and archegonia are covered with waxy membranes
- seed: has embryo inside layer of nutrients, fertilization done internally in controlled environment (gymnosperms), cones and seedpods, etc.
- fruit and flowers (angiosperms): fruit used mainly for transporting seeds to other places, but still provides protective covering. Flower has megasporangia in the ovary at the base of the pistil, can be fertilized internally
- spores are also very hardy
	- put waterproof shell on egg with chorion opening (insects)
- organisms with amniotic sacs
- oviparous organisms
- amphibians still need to return to some watery environment. For example, frogs hatch tadpoles in some plants, in blisters on their back and even their stomachs
- shelled egg: liquid surrounding embryo, eats from yolk sac and albumen (egg white), puts waste into allantois
- viviparous: special environment called placenta, essentially little world inside an organism where the embryo can grow without being seen as an invading organism. Marsupials and eutherians
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