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Do you like living on the edge?
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Wait!
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Why are leaves so variable?

Function: maximise photosynthesis
How: 1. good exposure to sun

  2. well supplied with water
  3. high abundance of carbon dioxide (CO2)

Leaf Economics
1. Light т sun vs shade leaves and foraging for light
2. Temperature т insulating and cooling
3. Water т supply and support; shedding water
4. Wind т leaves generate drag that can tear them
5. Biotic environment т overtopping each other and herbivores
6. Genetic background
7. Selective pressure on leaf shape https:// www.researchgate.net/publication/265085708
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Southern Red Oak (Quercus falcata)



Leaf Economics ыEůŔũǃќƚШŰŸƣĲƚШċƚШƖĲƕƨĲƚƣĲĬь
1. Light т sun vs shade leaves and foraging for light

Å leaves produced that suit their requirements т ĬŸŰќƣШƽċŰƣШƣŸШƚĲũŉШƚőċĬĲШƣőŔƚШŔůƓċĦƣƚШũĲċŉШƚŔǍĲШċŰĬШĬŔƚƣƖŔĤƨƣŔŸŰШċũŸŰŊШĤƖċŰĦőĲƚЮ

2. Temperature т insulating and cooling
Å Viola septemlobais a perennial violet of the south east US which produces cordate and lobed leaves on one plant. During winter an average of 

15% of the leaves are lobed, at mid-summer the proportion rises to 73%. Lobed leaves average 2.2°C cooler than cordate (Winn 1999)
Å Variation in dissection within plant also has a measurable effect on cooling. Sassafras albidiumproduces fewer lobed leaves in the shade and in 

the middle of branches and more lobed leaves in open environments and at the proximal and distal ends of branches. The lobed leaves cool 
faster and are more photosynthetically active (De Soyzaand Kincaid 1991).

3. Water т supply and support; shedding water
Å venation and turgor pressure; water circulates better in a lobed leaf 
Å Serrations can be seen as a mild case of compoundnessthey help break up boundary layers and dissipate heat but also helps manage water 

flow
Å The serrations are the first parts of the leaf to expand fully from the bud. The teeth have high rates of photosynthesis and they accumulate 

photosynthate early in spring (Baker-Broshand Peet 1997; Royer and Wilf 2006). This may be enough to give serrated leaved plants the 
competitive edge in early spring. 

4. Wind т leaves generate drag that can tear them
Å 4 options to reduce drag т individual curl, cluster curl, pinnately compound form cylinders, or stack against each other

5. Biotic environment т overtopping each other and herbivores
Å different leaf shapes important as herbivores using a search image to find food

6. Genetic background

7. Selective pressure on leaf shape
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Leaves

1. a. Leaves are needle or scale-like, go to the next slide
b. Leaves are broad and flat, go to slide # 9

https://dof.virginia.gov/wp-content/uploads/Common -Native-Shrubs-and-Woody-Vines-ID-spreads_pub.pdf 6
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Conifer т leaf types

7https:// learningintheleaves.co.uk/coniferousbroad-leaved-woodlands

Atlantic White-
cedar, 
Arborvitae, 
and Eastern 
Redcedar 

Eastern 
Redcedar and 
Sequoia

Fir, Spruce, Yew, and 
Hemlock

Pines and 
Larch (deciduous)



Conifer т leaf types
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Virginia Pine (Pinus virginiana)
Eastern hemlock (Tsuga 
canadensis)

Eastern Redcedar 
(Juniperus virginiana)



Awl-shaped
Bald cypress (Taxodium distichum)

Dawn redwood (Metasequoia 
glyptostroboides)
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Parts of a leaf

10https://oertx.highered.texas.gov/courseware/lesson/1768/student/?section=10

or Blade

or Apex

Simple Leaf т undivided; a leaf 
blade which is not separated 
into leaflets (though the blade 
may be deeply lobed or cleft)



Compound Leaf

ÅA leaf separated into two or more distinct leaflets
ÅPinnate т Resembling a feather, as in a compound leaf with leaflets 

arranged on opposite sides of an elongated axis (from Latin т pinnatus т 
feathered)
ÅPalmate т lobed, veined or divided from a common point, like the fingers 

on a hand
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https:// www.geocities.ws/mrssci
enceteacher/Leaf_Project/Leaf_
Reference_page.html
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Simple

Palmately compound

Pinnately compound

Bipinnately compound

Leaf Structures

Center: Buckeye (Aesculus spp.)
Clockwise: Winged sumac (Rhus 
copallium ), Black locust (Robinia 
pseudoacacia), Mimosa (Albizia 
julibrissin)*, Persimmon (Diospyros 
virginiana)



Leaf Attachment or Arrangement (Phyllotaxy)

ÅAlternate т borne singly at each node*, as leaves on a stem
ÅOpposite т borne across from one another at the same node, as in 

a stem with two leaves per node
ÅWhorled т with leaves arranged in whorls, as in a leaf arrangement 

with three or more leaves arising from a single node
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*Node т a joint in the stem; a part of the stem that normally bears a leaf
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Alternate

Opposite

Whorled

Dogwood (Cornus florida)

Black Cherry 
(Prunus serotina) 

Catalpa (Catalpa bignonioides or 
Catalpa speciosa)



Leaf Shapes

https:// www.waynesword.net/termlf2.htm 15



Leaf tips, venation, 
and bases

16https:// www.vplants.org/portal/plants/glossary/ plate_all.php



Leaf surfaces

17https:// www.vplants.org/portal/plants/glossary/ plate_all.php

Southern Magnolia (Magnolia grandiflora)

Missing : glabrous т smooth, hairless



Leaf Margins

https:// upload.wikimedia.org/wikipedia/commons/e
/e8/Leaf_morphology.svg
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Leaf Margins

https:// upload.wikimedia.org/wikipedia/commons/e
/e8/Leaf_morphology.svg 19



Entire Margins

Southern Magnolia 
(Magnolia grandiflora)

Persimmon (Diospyros 
virginiana)

Sweetbay Magnolia 
(Magnolia virginiana)

Cucumbertree
(Magnolia acuminata)
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Entire Margins

Paw paw (Asimina triloba)

Blackgum (Nyssa sylvatica)

Eastern redbud (Cercis canadensis)
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Entire Margins
Catalpa (Catalpa bignonioides 
or Catalpa speciosa)

Princess tree (Paulownia 
tomentosa )*Dogwood (Cornus florida)
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Entire Margins

Sugar Maple (Acer saccharum) Norway Maple (Acer platanoides)*
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Entire Margins

Sassafras (Sassafras albidum)

Tuliptree (Liriodendron tulipifera) 24



Entire Margins

White Oaks
ÅRounded lobes

Red Oaks
ÅLobes with bristle tips

Quercus spp.
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Entire Margins
Black Locust (Robinia 
psuedoacacia) Mimosa/Silktree 

(Albizia julibrissin)*

Honey locust (Gleditsia 
triacanthos)

Kentucky Coffee 
(Gymnocladus dioicus) 

Winged sumac (Rhus copallium ) 26



Denticulate Margins

Eastern hemlock
(Tsuga canadensis)
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Dentate Margins

Sycamore т Platanus occidentalisEastern Cottonwood (Populus deltoides)
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