B Differences in Survival
Strategies Between
Trees in Japan and

Australia




Research Question

How do the shapes and structures of leaves
in Australian trees differ from those in
Japanese trees?




Hypothesis

To adapt to dry environments, Australian tree leaves
are expected to have the following characteristics:

» Smaller leaf size and surface area compared to
Japanese trees

» Lower Stomatal density (number of stomata per
unit area) than Japanese tree leaves




Research Methods
- Leaf Measurements

» Leaf Size Measurement:

- Measure leaf length and width using a ruler

N

» Surface Area Measurement:

-Use the application “Easy Leaf Area” L ;‘E Easy Leaf Area

fl <

» Stomatal density Measurement:

-Observe under a microscope and count stomata per 1mm?



Surface Area Measurement

Using the “Easy Leaf Area” app

1. Take a photograph of the leaf
together with a red reference paper
(4 cm?)

2. Calculate the area of the leaf from
the ratio of red to green pixels

Leaf Area: 24.06 cm”2

Delete Background jf Take a Photo




Selection of Research
Subjects

» Select broadleaf trees whose leaves are easy to observe
under a microscope.

» Select evergreen trees because there are many
evergreen trees in Australia, and because it is currently
winter in Japan and only evergreen trees can be
observed for their leaves.

» Japan: Camphor tree, Kurogane holly, Ubame oak

» Australia: Eucalyptus







Japanese Trees and
Drought Resistance

>

>

Camphor tree: Low
drought resistance

Kurogane holly: Moderate
drought resistance

Ubame oak: High drought
resistance




Three leaves were collected from each
tree under the following conditions

» Young leaves that are growing and mature

» Leaves that are about average among mature
leaves (eyeball measurement)

» Leaves with good exposure to the sun

» Leaves that are free of disease and have
beautiful color

» Leaves that are not chipped




Leaf Size
Measurement Results

» Camphor tree
e Length (cm): 9.8, 7.9, 8.9 (Avg. 8.9)
« Width (cm): 5.9, 4.8, 4.8 (Avg. 5.2)

» Kurogane holly
e Length (cm): 7.7, 7.5, 6.8 (Avg. 7.3)
e Width (cm): 3.8, 4.3, 3.7 (Avg. 3.9)

» Ubame oak
e Length (cm): 6.8, 6.4, 6.6 (Avg. 6.6)
« Width (cm): 4.8, 4.6, 5.2 (Avg. 4.9)
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Leaf Area: 24.06 cm”2
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Leaf Surface Area’
Measurement >
Results

Leaf Area: 21.63 cm”2 Leaf Area: 26.73 cm”2
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Camphor tree(cm?): 24.06, 26.54, 26.56
(Avg. 25.72)

Kurogane holly(cm?): 21.63, 20.78, 18.66

(Avg. 20.36)

Ubame oak(cm?): 27.10, 23.36; 26.73
(Avg. 25.73)




Stomatal density
measurement

» | measured the leaves of Japanese
trees using an electron microscope

The top three are the
front surface and the
lower three are the
back surface

From left, camphor

The sample was cut out . | tree, kurogane holly,
as shown above and ubame oak




Stomata Density Calculation

» Fix the magnification at 300

» Stomatal density (stomata/mm?) is calculated using the following
formula:

Stomatal density = (Number of stomata displayed on the screen) +
(Displayed screen area)

« Displayed screen area:

297 pm X 423 pm = 0.297 mm X 0.423 mm = 0.125631 mm?
— For calculation, use 0.126 mm?

 Final formula for stomatal density:

Stomatal density (stomata/mm?2) = (Number of stomata displayed on the
screen) +~ 0.126

» This formula is used to determine stomatal density



Stomatal
Density Surveys
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From left to right: camphor tree, blackberry, and ubame oak
(x100)

» | could not find stomata on all leaf upside surfaces of
camphor tree, kurogane holly, and ubame oak

» | searched for them in many places with low magnification,
but still could not find them

» So, from now on, | will only research the underside of the
leaves




TMA4000. 15kV 10 Gmm x300 BSE

2025/01/22 16:50

TM4000 15RV 10 7mm x300:BSE H 2025/01/22 17:24
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From left: 31, 28, 24 stomata
Average: 27.6 stomata

Average stomatal density:
219.0 stomata/mm?
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From left: 41, 30, 37 stomata
Average: 36 stomata

Average stomatal density:
285.71 stomata/mm?
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TM4000 15KV 10:4gm x300 BSE H 2025/01/22 17: 05

From left: 45, 43, 38 stomata
Average: 42 stomata

Average stomatal density:
333.33 stomata/mm?



Considerations Based on
Measurement Results of Leaf Size

» The more adapted to dry conditions, the shorter the leaf
length became.

< Therefore, the leaves of Australian trees, which are adapted
to dry conditions, may also be shorter.

» The ratio of (length) + (width) is as follows:
e Camphor tree: 1.7

eKurogane holly: 1.8

e Ubame oak: 1.3

< Many Australian trees adapted to dry conditions may also
show a low value like Ubame oak, meaning their leaves tend to
have a round shape.




Considerations Based on
Measurement Results of Stomatal
Density

» Contrary to expectations, plants adapted to dry
conditions had higher stomatal density.

<From this, | thought that having more stomata allows
plants to take in carbon dioxide quickly while keeping them
open for a short time, which helps reduce water loss.

» | also wondered if the leaves of Australian trees might
have even higher stomatal density.




Survey of trees in
Australia
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Eucalyptus leaf characteristics
= Eucalyptus | long, oval-shaped, and
> TR faper 1 8 point They have'a leathery, wexy.
surface that is gray to bluish-green in color. The
leaves grow in an alternate pattern facing

» Eucalyptus melliodora: Has 184 stomata per square :::';“::g:jonfdsz;:::st:u:jeg:::s; -
millimeter on the adaxial leaf surfaceEucalyptus sideroxylon: i s
. . . lomata in eucalyptus leaves

Has 134stomata per square millimeter on the adaxial leaf Eucalyptus cldocaly:Has 0 sorta
surfacees Eucalyptus torquata: Has 105 stomataper square surface

oy g . - Eucalyptus melliodora: Has 184 stomata
millimeter on the adaxial leaf surface por squaro milimetron the il e

surface

- Eucalyptus sideroxylon: Has 134
stomata per square millimeter on the adaxial
leaf surface

- Eucalyptus torquata: Has 105 stomata
per square millimeter on the adaxial leaf
surface

Stomata in general
_ I I =, A * The number of stomata in leaves varies
° j_ jj J ° >( J 7|- l\ . 1 841@ / mm 2 from plant to plant, ranging from 0 to over
484 per square millimeter
- The average number of stomata in leaves
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