Chapter 4

	Apical Meristem
	Intercalary Meristem
	Lateral Meristem

	-primary growth (length)

-located at tip

-root and stem

-produces procambium (inner cylinder)

-produces protoderm (epidermis), ground meristem (cortex)

-perenchyma/sclerenchyma
	-primary growth (length)

-at nodes along stem

-stem

-perenchyma/sclerenchyma
	-primary growth (girth)

-under layers near epidermis

-root and stem

-collenchyma

-produces vascular and cork cambuim 




	Perenchyma
	Sclerenchyma
	Collencyma

	-most abundant

-spherical (when first formed)

-large vacuoles

-flexible

-storage of food and water

-living

-spaced with air and water

-has chlorenchyma

-found almost everywhere
	-small vacuole

-rigid/thick walled

-flexible support

-dead at maturity

-has fibers and schlerids

-found everywhere (mixed in with collenchyma and perenchyma)
	-uneven

-small vacuole

-rigid/thick walled

-flexible support

-living

-just beneath epidermis


	Fibers
	Sclerids

	-roots stems leaves and fruits

-long and skinny

-dead at maturity

-function in support

-found in sclerenchyma

-have a cavity called lumen

-commercial use (ropes)


	-randomly distributed in other tissues

-pits and shells in fruits

-same width and length

-dead at maturity

-function in support

-found in sclerenchyma

-no commercial use

-sclerids have food


	Xylem
	Phloem

	-perenchyma, fibers, vessels, trachieds, ray cells (lateral conduction of nutrients)

-transports water

-larger then phloem

-conducts upwards

-produced by vascular cambium (inside)

-dead at maturity
	-seive tube members and companion cells 

-transports sugars and nutrients

-smaller then xylem

-travels in different directions

-produced by vascular cambium (outside)

-phloem is alive at maturity


Thorns=stems

Prickles= epidermis or cortex overgrowth 

Spine=leaves

	Trachieds 
	Vessel Elements
	Sieve Tube Member

	-dead at maturity

-secondary cell walls

-allow water to pass through

-in xylem

-pits (no secondary wall material)

-closed at ends

-longer, thinner

-less evolved
	-dead at maturity

-perforated strips at ends

-in xylem

-shorter, wider

-more evolved

-allow water to pass through

-open at ends
	-no openings but pores along walls

-phloem

-conduct food material

-alive

-large, cylindrical


	Epidermis
	Periderm
	Endodermis

	-outer most layer of cell

-one cell thick

-alive

-produces cuticle/releases cutin

-produces velaman roots

-found in stems and roots

-weaker then periderm

-primary tissue

-root hairs 

-absorbs through root hairs and transport channels
	-outer bark (replaces epidermis)

-dead at maturity

-box like cork cells 

-multiple cells 

-found in stems 

-produces/releases suberin

-stronger

-secondary tissue

-no root hairs

-absorbs through lenticels
	-found in roots

-gives rise to lateral roots and vascular cambium

-one cell thick

-contains casparian stripes (monitor what flows in and out)

-rare in stems

-primary tissue


Chapter 5

	Dicots
	Monocots

	-Herbaceous and woody plants

-vascular bundles in circles

-epidermal cells are irregular in shape

-mesophyll with differentiation of pallisade and spongy layers

-large vascular bundles may contain secondary structure
	-short herbaceous plants

-vascular bundles are scattered

-epidermal cells are elongate or rectangular

-mesophyll with out differentiation of pallisade and spongy layers

-vascular bundles are without secondary structure


	Roots
	Stems

	-Epidermis with absorbent hairs (root hairs) without stomata

-cuticle thin or absent

-xylem and phloem do not associate to form bundles
	-epidermis with glandular or non glandular trichomes and contain stomata

-cuticle is present

-xylem and phloem form bundles


