Leaf Characteristics
Why are leaves green?


Chlorophyll reflects green light & absorbs light in red & blue spectrum

Basic Leaf Components of Angiosperms

Cuticle – a waterproof, waxy substance that protect the leaf surface


Upper Epidermis


Palisade parenchyma cells (part of Mesophyll)



Most chloroplasts here if there is a difference between this and spongy 

parenchyma

Xylem/phloem



Provides carbohydrates, water & minerals to leaves



Major = transport from leaves



Minor = transport to leaves


Stomata & guard cells – see next section


Spongy parenchyma cells (part of Mesophyll)



Some chloroplasts located here


Lower epidermis

Basic Leaf Components of Gymnosperms

Cuticle - Heavy, Can have considerable wax


Epidermis


Hypodermal sclerenchyma - For support & strength


Stomata & guard cells


Parenchyma (not differentiated)


Xylem/Phloem


Endodermis


Transfusion tissue - Concentrates solutes from transpiration stream and retrieves selected 



solutes that are eventually released to phloem




Resin Duct - Defense against insects & 
Allelopathic interactions (prevention of growth of another species)
Transport of carbohydrates & mineral nutrients


Veins located in the leaves contain:  Xylem on upper side & Phloem on lower side


Small, minor veins play major role in collecting photosynthate from mesophyll cells for transport via the larger, major veins.

Stomatal Dynamics

Stomata


Microscopic openings in the leaves – very efficient.  They are 17-56 (m in size and 



Quantity = 100-600 stomata per mm2 of leaf surface




Fewer stomata = larger stomata (white ash, white birch)




Exception = oak (large & numerous)


Very dynamic – especially on a tree that looks like it is just standing there



Loss of water can be 50% of rate of evaporation from a free water 

surface


Generally, open during day, closed at night (light is primary trigger - not all plants, think cacti) – and, change can 

be rapid - 20 s in corn; several minutes in some conifers
Most loss of water from woody plants is from leaves


Stomata must open for CO2 to diffuse into the plant, as a result of the different in vapor pressure between the 

vegetation and the atmosphere; H2O will diffuse out of the leaves.  Wind moves the saturated air away & 

process continues.

Adaptations to Prevent Water Loss

More & larger stomata on bottom of leaves (at most 1% of leaf surface) – WHY?

Pine needles show deeply sunken stomata – WHY?

Guard cell dynamics


Regulate size of stomata through turgor pressure (increase = increase in stomata size) – water moves into guard 

cells


Guard cells can’t increase in width, but they can increase in length – swell outwardly as a result


Osmotic potential changes drive stomatal movement (difference in chemical balance)

K+ ions move in large quantities into & out of the guard cells during stomatal movements – regulation of 

stomatal size?  Certainly a driver, although exact method not well understood


Must to have a balance, so water enters the cell, increasing turgor

Can be triggered by root water status or leaf water status


Evaporation occurs from cell walls of parenchyma [mesophyll] into intercellular spaces, which are continuous with 

the outside air when stomates are open.  CO2 is just the reverse.

Mesophyll (chlorophyll location)

Chlorophyll is located in the chloroplasts, which are designed for maximum light absorption.

Stand LAI = f(site water balance)


Units = m2 leaf area m-2 of ground area



Sometimes listed as 1-sided, sometimes as 2-sided, sometimes as projected




For broadleaf, two-sided = 2 X one-sided value




For needleleaf, two-sided = 2.5 X one-sided value


Typically greater than 5 for most (deciduous) or all (coniferous) of the growing season


Example:  Pacific Northwest - 



1 m2 m-2 in sparse western juniper ecosystems



23 m2 m-2 in coastal ecosystems dominated by western hemlock


LAI is a direct measure of the photosynthetically-active surface area which can convert light energy into plant 

biomass

Sun vs. shade leaves

If there is a large change in leaf shape between sun and shade leaves, the plant is much more able to adapt to either sun 

or shade conditions

If there is not a great change in leaf shape, then the plant is designed for a specific light availability (e.g., top of canopy, 

understory) and cannot adjust for big changes in that light availability.

Stomatal density


Shade Intolerant – fewer stomata per unit leaf area as shade increased

Angiosperms – shaded leaves

Thinner, larger, less deeply lobed, less palisade tissue, less conducting tissue


Increases in specific leaf area (amount of leaf area per gram of leaf dry weight) increasing amounts of chlorophyll 

per unit of dry weight, but less per leaf area

Gymnosperms – shaded leaves


Similar response as angiosperms – thinner, higher chlorophyll content, reduced stomatal frequency

