Jim Bidlack - BIO 1304

GENERAL BOTANY Lecture18- Leaves

L eaf development and structure
A. L eaf development
1. Leaf primordiainitiated in region of apical meristem
2. Primary meristematic tissue: protoderm (epidermis), ground meristem (leaf mesophyll),
and procambium (vascular tissue)
B. Leaf structure
1. Epidermis
a) Usually no chloroplastsin epidermal cells- except in guard cells
b) Extra-thick wall on outside (atmospheric) surface of epidermal cells
C) Cutin & waxesform cuticle - usually thicker on upper epidermis
d Stomata (stomates)
1) "Holes' in epidermisto allow exchange of gases
2) Bordered by guard cellswhich control ssomatal opening
3) Commonly found only on lower epidermisin dicots- both surfacesin
monocots
2. M esophyl|
a) All internal leaf tissue (except some vascular tissue)
b) Indicots, usually organized into 2 layers
1) Palisade parenchyma - upper layer
a) Elongated cells, perpendicular to leaf surface
b) Numer ous, lar ge chloroplasts
C) Principle photosynthetic tissue of |eaf
2) Spongy parenchyma
a) Irregularly shaped cellswith conspicuousair spaces
b) Fewer chloroplaststhan palisade layer
C) Air spacesimportant in diffusion of gases
C) Most monocots & gymnosperms- not 2 layers - mesophyll similar to spongy
parenchyma
3. Vascular bundles
a) Transport materialsto & from leaf
b) Larger bundlesvisible asleaf veins
C) Xylem found on top, phloem found on bottom of vascular bundles
d Runsthroughout mesophyll
1) M ost mesophyll within 1-2 cells of vascular bundle
2) Found mostly within the spongy layer in dicots
e) Bundle sheath
1) Tight sheath of cellssurrounding the vascular bundles
2) Controls movement of materialsto & from vascular tissue
L eaf Function
A. Photosynthesis
1. Harvest light energy and convert it to ATP and NADPH
2. Fix CO,
B. Transpiration
1. Driving forcefor xylem transport of water and dissolved nutrients (adhesion & cohesion)
2. Evapor ative cooling of leaves when temperatureishigh

C. Stomates - control gas exchange and transpiration (mechanism isosmosis at the guard cell level)



