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Autumn Leaf Colour Change:

Three factors:
1. Timing
2. Pigments
3. Weather
Å Temperature
Å Sunlight
Å Moisture levels
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Timing

Summer Solstice т June 20 4:50pm Autumnal Equinox т Sept 22 8:43 am

June 23, 2024 September 13, 2024
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Pigments
Pigment In leaves Colour Role and/or change

Chlorophyll Yes green Photosynthesis; so much green masks the underlying 
Carotenoids.

Carotenoids Yes yellow/orange/red
Work with chlorophyll to harvest light energy and shed 
some excess light energy. Includes carotenes and 
xanthophylls

Anthocyanins No blue/red/purple
Manufactured by the leaf and are the same pigments 
that give color to fruits; red in acidic conditions and blue 
in alkaline conditions.

Tannins Yes brown

These bitter substances are secondary metabolites 
produced to protect the leaves from bacteria and fungi, 
deters herbivory; and is responsible for the brown colour 
when there are no more photo-sensitive pigments
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Pigments

Chlorophyll
(declining)

Xanthophylls
(unmasked)

Carotenes
(unmasked)

Anthocyanins
(formation of)

October 28, 2020
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Plant Cell т where are those pigments?
Plastids
Chloroplasts
ÅChlorophyll
ÅCarotenoid (oil-soluble)

ÅXanthophylls т yellow (O2)
ÅCarotenes - orange

Chromoplasts т from 
Chloroplasts
ÅCarotenoids

Vacuole т cell sap 
ÅAnthocyanin (water soluble)

ÅRed in acid solution
ÅViolet in neutral solution
ÅBlue in alkaline solution
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Parts of a Plant Cell

  

Plant cell diagram

https://biologydictionary.net/plant -cell/

https://biologydictionary.net/wp-content/uploads/2017/04/Plant-Cell-diagram-1.jpg


Weather

Å Sunlight т abundant sunlight
Å Temperature т cool 

temperatures and temperatures 
above freezing 

Å Moisture levels т adequate 
summer rain and soil moisture 
can contribute to brighter fall 
colours, while drought stress 
can diminish colour in intensity.
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Carotenoids

ÅAs chlorophyll decreases other 
pigments present in leaves are 
exposed.

ÅCarotentoids are divided into to groups, 
Xanthopylls and Carotene.

ÅXanthopylls are responsible for the 
yellows.

ÅCarotene starts degrading at the same 
time as chlorophyll, but they do so at a 
much slower rate. These are 
responsible for the oranges.
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Anthocyanins

ÅDrought stress during the growing 
season can sometimes trigger the early 
formation of the abscission layer, and 
leaves may drop before they have a 
chance to develop fall coloration.

9July 30, 2024

ÅCool temperatures, particularly at 
night, combined with abundant 
sunlight, promote the formation of 
anthocyanins.

ÅAs the sugar concentration in 
leaves increases, sunlight initiates 
anthocyanin production.

October 2, 2024



Autumn Abscission

ÅDetachment of leaves, flowers, 
or fruit.

ÅWhen days are cool and the 
night is long, a corky layer of 
suberized cells slowly begins to 
block transport in both 
directions ultimately creating a 
separation layer. 

ÅBefore abscission, leaves move 
much of their nutrients to the 
stem 

ÅAbundant sunlight and low 
temperatures after the time the 
abscission layer forms cause 
the chlorophyll to be destroyed 
more rapidly. 10

https://quizlet.com/405156741/intro -to-botany-apus-chapter-6-flash-cards/



Wrap up

ÅFreezing conditions destroy the 
machinery responsible for 
manufacturing anthocyanins, so 
early frost means an early end to 
colorful foliage.
ÅAll pigments eventually break 

down in the light or when they are 
frozen, leaving only brown tannins.
ÅTannins are bitter and may deter 

foraging animals and insects; they 
also help plant parts to resist 
decay.

*Evergreens have needle-like or scale-like foliage that is covered with a heavy wax coating and the fluid 
inside their cells contains substances that resist freezing. Thus the foliage of evergreens can safely 
withstand all but the severest winter conditions. 11

November 9, 2021



Tree terminology
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Parts of a Tree Å Crown with
Å Branches & Twigs
Å holding
Å Leaves
Å Fruit 

Å Trunk т one woody stem that 
is the predominant structure 
for support
Å Contains
Å Phloem т moves 

sugar where 
needed

Å Xylem т moves 
water up from 
roots

Å Roots
Å Lateral root
Å Tap root
Å Root hairs
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Characteristics
What characteristics are available for identification?

ïHabitat
ïTree Form
ïBark 
ïTwigs, Buds, and Leaf scars
ïPersistent, Conspicuous, Fallen Flowers and/or Fruit

ïLeaves 
ïFlowers т spring 
ïFruit т autumn 

Spring/

Summer/

Autumn

Winter
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Broadleaf т anatomy
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Petiole

Base

Lobes

Apex

Sinus

Margin
cut or entire

Midrib/
primary vein
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Leaf Style

ÅSimple т undivided; a leaf blade which is not separated into 
leaflets (though the blade may be deeply lobed or cleft)
ÅCompound т a 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/mrssciencet
eacher/Leaf_Project/Leaf_Reference_
page.html



Leaf Attachment or Arrangement

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

17*Node т a joint in the stem; a part of the stem that normally bears a leaf
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Alternate

Opposite

Whorled

October 10, 2021

October 3, 2021
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Broadleaf 
(Angiosperms)
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Alternate Opposite

Simple Compound Simple Compound

Over 50% of 
species: 
Birch, Oak, 
Beech, Elm, 
Willow, 
Magnolia, 
etc.

Walnut, 
Hickory, 
Locust

Maple, 
Dogwood, 
Catalpa

Pinnate: Ash, 
Box Elder, 
Palmate: 
Buckeye, 
Horse-
chestnut



Å M = Maple (Aceraceae)
Å A = Ash (Oleaceae)

Å Ash, lilac, Forsythia, privet
Å D = Dogwood (Cornaceae)

Å (except alternate leaf dogwood)
Å Cap = Caprifoliaceae ш honeysuckle 
Å Ad = Adoxaceae т Viburnum, elderberry, 
Å Horse = Hippocastanaceae

Å Horse-chestnut , buckeye

M A D Cap Ad Horse
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Tree ID
Under the canopy
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§ĦƣŸĤĲƖШΝΞЯШћΞΠ
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October 4, 2021
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October 10, 2024
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Red maple (Acer rubrum)
Leaves: Opposite; simple; 2-ΣњбШ
3-5 lobes; coarsely toothed; 
green above and whitish below, 
turning brilliant scarlet, orange or 
yellow in fall; stem often red.

Twigs and buds: rather slender 
bright or dark red in colour, 
without odor when cut or broken; 
buds broad, blunt-pointed, 
clustered, short stalk, red in 
colour; terminal bud slightly 
larger than lateral buds.

October 17, 2023
February 4, 2024 25



Maple comparison

§ĦƣŸĤĲƖШΝΡЯШќΞΟ
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§ĦƣŸĤĲƖШΞΠЯШћΞΞ

Sugar maple (Acer saccharum)
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Silver maple (Acer saccharinum)

Leaves: Opposite; simple; 2½-ΡњбШ
5 lobes with deep sinuses (much 
deeper than red maple); coarsely 
toothed; light green above and 
silvery white below, turning yellow 
in fall. 

Twigs and buds: Similar to red 
maple but having a slightly to 
moderately strong odor when 
broken of crushed. And, buds are 
also similar to red maple but 
larger, usually very dense clusters 
of lateral buds.

October 25, 2022
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Maples

Box Elder (Acer negundo) Norway maple (Acer platanoides )*

October 17, 2022October 22, 2024 29



§ĦƣŸĤĲƖШΝΞЯШћΞΠ
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Pignut hickory (Carya glabra)
Leaves: Alternate, pinnately compound, 8-ΝΞњũŸŰŊЯШ
with 5 (sometimes 7) leaflets, leaflets are 
lanceolate and serrate, rachis slender and 
glabrous, green above and paler below.

Twigs and buds: Moderately stout to slender (when 
compared to the other hickories) and glabrous; leaf 
scars are 3-lobed to cordate; terminal bud is small 
(Ͻњ), egg-shaped, and light brown in color.

Fruit:  Obovoid to pear-shaped, 1-ΞњШũŸŰŊЯШƽŔƣőШċШ
thin husk that only partially splits upon maturation; 
nut is not ribbed, fairly round but flattened, seed is 
somewhat bitter; ripening in early fall.

October 17, 2022 31



Red hickory (Carya ovalis)

October 17, 2022

Also known as the Sweet Pignut 
Hickory.

Leaves: Alternate, pinnately 
compound, 8-ΝΞњШũŸŰŊЯШƽŔƣőШΡ-9 
leaflets (most often 7), leaflets 
are lanceolate and finely serrate, 
green above and below, rachis is 
slender and may be pubescent or 
glabrous, often red.

Twigs and buds: Twigs red-
brown, glabrous; terminal bud 
small

Fruit:  oval, thin husk, splitting 
freely to base
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Hickories
Mockernut hickory ( Carya alba)

Shagbark hickory (Carya ovata)

October 17, 2022
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Black Walnut (Juglans nigra)

October 17, 2022

Leaves: Alternate, pinnately compound, 
12-ΞΠњШũŸŰŊШƽŔƣőШΝΜ-24 leaflets (poorly 
formed or missing terminal leaflet), 
leaflets are ovate-lanceolate, finely 
serrate, and 3-3½њШũŸŰŊЯШƖċĦőŔƚШŔƚШƚƣŸƨƣШċŰĬШ
somewhat pubescent; yellow-green to 
green above, slightly paler below.

Twigs and buds: Stout, light brown, with a 
buff-colored chambered pith; buds are 
tan, and large with a few pubescent 
scales; leaf scars are 3-lobed

Fruit:  Round, 2-2 Ϻњ across, with a thick, 
green indehiscent husk. The husk contains 
an irregularly furrowed, hard nut that 
contains sweet, oily meat (edible), mature 
in late summer to fall.
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Walnut comparison

Black Walnut (Juglans nigra) Butternut ( Juglans cinerea)
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