BE LIKE A TREE
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WeLCOIME, scioly padawans, to Forestry at ScioVirtual!

e The main goal of this course is to teach you guys as much as we can
about tree species.

e The secondary goal is to see how much fun we can have while doing it.
THIS IS NOT YOUR AVERAGE ZOOM CLASS.

Sure we will have to lecture, but we’re going to make Forestry so fun that
. hopefully it will be your favorite Science Olympiad event :DDD
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‘¢ Score Points. Win Prizes. ¢

@ Course challenges each
Friday

Attendance
@: Active participation with
video on

Note: Class scores are added to your team
score (if you are in the team competition)

Top 10 Players

FC#1 FC#2 FC#3 Attnd. Bonus .
little B Sos 40 - == 15 0 55

FieryRyan789 Fatal Minds 35 - - 15 5 55 100

josie Bio > All 25 = == 15 0 40 95

TG Independent 20 == o= 15 5 40 90
micky Small Branes 20 == E= 15 5 40

vicky RedFoxes 25 = == 15 0 40 100

onericeboi The Cats 15 = e 15 5 35 85

Nitrostrider Gyrados Guys 10 = e 15 B! 30 95
BL Independent 10 e == 15 0 25



http://sciovirtual.org/score

Typically our class is going to go something like this (all times are in EST):

6:00: welcome, fun intro activity, review “homework”

6:10: Kahoot or Quizlet Live competition on what we learned in the previous class
(points will be given!)

6:30: lesson starts (we will try our best not to make it boring)

6:55: wrap up, assign “homework”

And the homework will usually be correlated to the material in some way, but it’s not

required and it’s usually going to be something fun that we’ll discuss in the next class :)
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ADDICIO

Every day after the lesson, we will post a slide with links on it that will take
you to some websites or research papers that you can read if you have time.
They will not only reinforce what you have learned in class, but also give
you a more comprehensive understanding of the topic. Hopefully they
will allow you to gain more insight into this subject. It is not required but
definitely recommended for you to get used to reading more advanced

material in preparation for your future Science Olympiad and High School
&y career!
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Even though we are your teachers, we are also students just like you! So don’t
be afraid to participate in class discussions and talk to us. We don’t bite :) The
more we talk to each other, whether it be in a debate (we will do that at some
point) or in the chat answering questions, the easier it will be to learn the class
material.

Points will be given to students who participate!

Feel free to talk in the chat, but there are some guidelines: 1) no profanity. 2) no
bullying. 3) be nice to each other. 4) don’t spam the chat with useless messages

£ so that we can see everything clearly.
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No! These are funky lil dudes called Cycads, which emerged about 100 million
ears before palm trees. They are in completely different plant families!

Now let’s see how this works...
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Since we're learning about

trees, let’s talk about
phylogenetic trees!




Phylogeny: the study of evolutionary relationships among biological entities —
often species, individuals or genes.

Phylogenetic trees:
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Key:

Plant Families

Plant Groups

Trees you'll need to know

Plant parts
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The Plant phylogenetic “tree” (so punny haha) - what do you notice?

Cycads
Ginkgos Magnolias, flowers

Orchids, irises, asparagus
—1 ilies, crocuses

Gingers, pineapples, grasses

Palm trees

NoNoCots

Conifers: pines, cypresses, etc.
Ferns, horsetails

Spurges, willows, legumes
Birches, oaks,

Angiospgrms

superrosids

eudicots

Cones, stomata walnuts

Hornworts, roots/seeds/stems Some other flowers

Club mosses, xylem/phloem Dogwoods, hydrangeas

L_Mosses, liverworts

superasterids LCacti_carnations

— wesozoc

Cambrian

Ordovician

Devonian

N

286 248



Key: Cycads

Plant Families Ginkgos Magnolias, flowers

Plant Groups — Orchids, irises, asparagus (] °
Trees you'l nee o know g etk P ogenetica there 1S
Plant parts 5 Gingers, pineapples, grasses ]

Palm trees

monocot

L .
e eesamwns 110 SUCH thing as a tree
Ferns, horsetails "' =R errosids \———— =

Birches, oaks,
O [Cones, stomata
Cones, stomata walnuts

e e
Hornworts, roots/seeds/stems Some other flowers

Club mosses, xylem/phloem Dogwoods, hydrangeas
1 Mosses, liverworts superasterids LCacti_carnations

— yesozoe |
:

Symnosperms

[ =i
]
4=
8
£
I
(]
o
%

Cambrian
Ordovician
™ Devonian

570 490 435 41 354 286 248 213

Look at this phylogenetic tree. There is NO clade of plants that is just for trees. Instead, what we
know in the English language to be a “tree” is scattered across multiple different plant groups.
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Key: Cycads
Plant Families Ginkgos Magnolias, flowers

R A P Scientifically, plants are not divided into
Plant parts 5 Gingers, pineapples, grasses « 5 ”»

' Pamitees trees” “bushes” “fruits” and the other ways
that we categorize them in our daily lives.

” 7«

o

2 |Conifers: pines, cypresses, efc. ¢ Spurges, willows, legumes
£ |Ferns, horsetails 2 ! Birches, oaks,

O [Cones, stomata '* g
ones, stomata walnuts

Hornwonm Some other flowers .
Club mosses, xylem/phloem Dogwoods, hydrangeas Instead, We haVE Several dlfferent Clades Of

{_Mosses, liverworts su Cacti_carnations

T T plants and some species in those clades just
Palaeozoic Mesozoic
. so happen to be what we call “trees”.

435 4

Ordovician
™ " Devonian

354 286 248 213 144 65

Evolution likes to turn different plant families into trees, for whatever reason. All of these
different clades have evolved through hundreds of millions of years to arrive at the same
destination: a tall, woody structure with a single trunk and multiple branches.

Because a tree is not a category. It is an evoLutionary StRateGy.







Evolved during the Carboniferous period
~360 mya (million years ago)

Earliest seed plants

Have no flowers or fruits

Seeds exist “naked” - on the surface of
the reproductive structure instead of

enclosed within it like in a fruit

Four extant (not extinct) groups:
Coniferophyta (conifers), Cycadophyta
(the cycads), Ginkgophyta (the ginkgoes),
Gnetophyta (the gnetophytes)

Two extinct groups: Pteridospermophyta
. and Cycadeoidophyta.
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Largest group in gymnosperms

Evolved ~310 mya

Have cones - reproductive organs
(most of the time)

Are evergreen - do not drop leaves in
the winter (most of the time)

Include Redwoods (Taxodiaceae),
Cypresses (Cupressaceae), Pines
(Pinaceae), Yews (Taxaceae)




Angiosperm Vs Gymnosperm
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We don'’t really know when
exactly they first showed up

Fossil record dates back to the
early Cretaceous (145 - 100 mya)

Could be as old as the late

Permian (~270 mya)

Did really well in the mid-Cretaceous

and vastly outcompeted the

gymnosperms (~140 mya) oy
Have flowers, carpels, stamens,
pollen

Seeds are enclosed in a fruit

Two types: monocotyledons and
eudicotyledons

Py

\ 8} ]
i Seed
4 leaves

& Creeping buttercup

(dicotyledon)
Ranunculus repens
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Diverged in the Early Cretaceous (~125 mya)

Not very many fossils because they mostly do not have wood and
don’t get preserved

15% of all angiosperms are monocots

Single cotyledon - embryonic leaf

Do not have a lateral meristem containing cambium (contains

undifferentiated cells that can develop into specialized cells)

- This means that no matter how tall they get, they cannot get

thicker to accommodate that height

Typically have narrow, linear leaves that sheath stem
One leaf per node
Leaves have parallel veins

No difference between sepals and petals
Flower parts in multiples of three (3, 6,9)
Fibrous roots

2 @ ,Scattered vascular bundles

-y




Diverged around same time as monocots
Used to be called “dicots”, term was later
expanded to “eudicots” to include all plants
that had more than one embryonic leaf

Over 70% of angiosperms
Two cotyledons

Net-like veins

Flowers in multiples of 4 or 5
Vascular bundles in a ring
Taproot

Tricolpate: pollen grains have three
colpi - grooves paralleling polar axis




Monoecious: separate male and female cones are
present on the same plant
- 10% of all seed plant species, 7% of angiosperms

Dioecious: separate male and female plants
- 65% of gymnosperms, 6% of flowering plants
- No self fertilization - advantageous for avoiding
genetic mutations and increasing diversity
Downside: only 50% of all individuals can
produce offspring

Bisexual: all flowers have both female and male parts
Can reproduce within the same flower
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Rules: I am going to give you some random plant, and you are going to tell me in the
chat which categories it belongs to based on its characteristics. Let’s see how many of
you were paying attention ;) and please try your best to answer without using google
because you will not have google on the forestry test!

Participation points will be given to those who answer! You do not have to be correct,
just try your best!

Categories: gymnosperm, conifer, angiosperm, monocot, eudicot, monoecious,
dioecious, bisexual
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Categories:
gymnosperin,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,

dioecious,

bisexual



L)

Categories:
gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,

dioecious,

bisexual
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Categories:
gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,
dioecious,
bisexual




Categories:
gymnosperm,
conifer,

angiosperm,

monocot,
eudicot,
monoecious,
dioecious,
bisexual
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Categories:

gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,
dioecious,
bisexual
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Categories:

gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,
dioecious,
bisexual
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angiosperm,

monocot,

monoecious,

dioecious,

bisexual




monocot,
eudicot,

Categories:
gymnosperm,
angiosperm,
monoecious,
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Categories:
gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,

dioecious,

bisexual
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Categories:
gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,

dioecious,

bisexual
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Categories:
gymnosperm,
conifer,
angiosperm,
monocot,
eudicot,
monoecious,

dioecious,

bisexual
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" of a trick question (sorry
about that guys). Categories:
Magnolias are what we gymnosperm,
call basal angiosperms. conifer,
They evolved before there angiosperm,
was a clear distinction
5 between monocots and
% eudicots, so they have .
' some monocot monoecious,
characteristics like the dioecious,
petals in parts of three. bisexual
But ultimately, they are
classified as dicots
because they have two
cotyledons.

monocot,
eudicot,







There are some parts of a leaf that you should know:
Apex: tip of leaf blade
Lamina: leaf blade
Midrib: central/main vein of leaf
Petiole: stalk that joins leaf to stem

;;_;:i;_,_ﬂ_pamm
And when we look at leaves, we look for a few major things: Q//St‘p“'e

- What shape is this leaf? Is it long or short? Skinny or fat? Triangular or round?
- Do the sides have ridges or bumps? Are they curled?
What does the tip look like? Is it pointed or blunt? Round?

How do these leaves attach to the branch they’re on?

Do these leaves have any special characteristics that allow me to immediately
match it to a certain family or genus?

These will give you major hints as to the identity of the tree.

-blade
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You don’t have to memorize all these names, but
it’s a good idea to get acquainted with all the
different shapes leaves can have

PS
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acuminate acute obtuse truncate emarginate obcordate cuspidate mucronate

LEAF MARGINS LEAF BASES

] = f
(: \‘ i\ cordate rounded squared sagittate cuneate attenuate

undulate entire serrate  crenate lacerate

LEAF SHAPES

linear oblong elliptic lanceolate obovate reniform spatulate orbicular

———

Acicular Falcate
needle shaped hooked or sickle shaped

—-

Acuminate Flabelate
tapering to a long point fan shaped

A

Alternate Hastate
leaflets arranged alternately triangular with basal lobes

4

Aristate Lanceolate
with a spine-like tip pointed at both ends

k’ N

Linear
leaflets also pinnate parallel margins, elongate

3

Cordate Lobed

heart-shaped, stem in cleft  deeply indented margins

-

Cuneate Obcordate

o O

Orbicular Rhomboid
circular diamond-shaped

D

Ovate
egg-shaped, wide at base leaflets in tight circular rings

N o

Palmate Spatulate
like a hand with fingers spoon-shaped

K -

Pedate Spear-shaped
palmate, divided lateral lobes  pointed, barbed base

¢ —
Peltate Subulate
stem attached centrally  tapering point, awl-shaped

Yol

Perfoliate Trifoliate/Ternate
stem seeming to pierce leaf leaflets in threes

T
0Odd Pinnate Tripinnate

wedge shaped, acute base heart-shaped, stem at point leaflets in rows, one at tip leaflets also bipinnate

[

Deltoid Obovate

N\11IT]
7N o

Even Pinnate Truncate

triangular egg-shaped, narrow at base leaflets in rows, two at tip squared-off apex

@

Digitate Obtuse
with finger-like lobes bluntly tipped

}%

Elliptic Opposite

oval-shaped, small or no point leaflets in adjacent pairs

t— o

Pinnatisect Unifoliate
deep, opposite lobing having a single leaf

N
¢ =&

Reniform Whorled
kidney-shaped rings of three or more leaflets
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110080

acicular linear lorate  oblong oval lanceolate elliptic ovate cordate

14y 0@

flabellate deltate spatulate oblanceolate obovate orbicular reniform
or deltoid

VOLALTD

rhomboidal trullate obtrullate hastate sagittate auriculate pandurate lyrate  runcinate
or rhombic

Figure 6. Basic Leaf Shapes.




Unipinmate
{Imparipinnate)

Unipinnate
(Paripinnate)
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Bipinnate Tripinnate
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‘Lear ARRANGEMENT

Leaf arrangement is especially
important because a lot of
times, leaves will look the same
Tergeminate Ternately compound

but the way they are arranged
will give away their identity.

Biternate Triternate Trifoliolate Unifoliolate
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It’s important to recognize which tree TREL TORMS
families fall into which shapes, because
" the size and shape of the tree will be

~ another huge factor in identification.

- Most pyramidal and conical trees
are conifers (like “cone” as in
conifer)

- Everything else that vaguely
resembles a stem of broccoli is a
deciduous tree

WEELFING
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Smooth
Beech
Fagus sylvatica

Plates
Scots pine
Pinus sylvestris

Horizontal lenticles
Cherry
Prunus avium

Intersecting ridges
Ash
Fraxinius

Diamond lenticles
Aspen
Populus tremula

g ¥

Ridges broken
horizontallly
Oak Quercus

47

Peeling strips
Silver birch
Betula pendula

Curved Ridges
Sycamore
Acer

1

A Veﬁical craks

Hornbeam
Carpinus betulus

Fibrous
Sequoia
Sequoiadendron
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You will be put into breakout groups of two people. Figure out who wants to be the Writer and who

wants to be the Drawer.

You will both have access to the previous five slides to use as reference points.

.Here’s how it works:

The “writer” is not actually writing, they are going to get an image of a tree and describe it
verbally using the characteristics we learned.

The “drawer” will share their screen with the “whiteboard” feature and draw the tree as the
writer describes it to them.

You will have five minutes

When you are done, take a screenshot of your drawing and send it to me privately in the chat. %
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We will email you a google form later tonight, please complete it by
the next lesson

Walk around in your neighborhood and pick up 5 different leaves. See
if you can categorize their shapes and characteristics. Email us a

picture of your leaves with a description of their characteristics for
5-10 points.

Look at all the trees around you. Notice them. Think about everything
they do for you. You will be surprised with how many different trees
exist right in your backyard :)
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Emergence of Angiosperms may be Earlier than We Thought - We talked about how scientists
weren’t exactly sure when angiosperms diverged because of their limited fossil record. New
technology can help us discover what the fossil record cannot. Go ahead and skip to the discussion
portion.

Trees Don't Exist (Phylogenetically) - This blog post makes for much easier reading and includes
information about phylogenetic trees and plant evolution.

The Decline of Conifers - Learn about why angiosperms might have caused the decline of

Coniferous plants from the Cretaceous period to the present day.

Darwin's abominable mystery - Where did angiosperms come from? Learn about Darwin’s
struggle with tracing the evolutionary history of this clade of plants.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5792071/#:~:text=An%20example%20of%20the%20time,%2C%20~275%20million%20years%20ago
https://eukaryotewritesblog.com/2021/05/02/theres-no-such-thing-as-a-tree/
https://dpl6hyzg28thp.cloudfront.net/media/Conifer_decline_during_global_cooling.pdf
https://ecoevocommunity.nature.com/posts/16792-darwin-s-abominable-mystery#:~:text=Darwin%20considered%20the%20%22abominable%20mystery,record%20back%20to%20the%20carboniferous

SlidesCarnival icons are editable shapes.

; This means that you can:
g m <§ Q\;} Q % @ :‘\ e Resize them without losing quality.
e Change fill color and opacity.
Change line color, width and style.
E . @ ﬁ éig ﬂ ﬁ Isn’t that nice? :)
h
Examples:
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L1 =& Q & &%

Z a8 Find more icons at

slidescarnival.com /extra-free-resources-icons-a
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You can also use any emoji as an icon!
And of course it resizes without losing quality.

How? Follow Google instructions
https://twitter.com /googledocs/status/730087240156643328
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