Imaging Your Seed Collection: A How-To Guide

By: Jaclyn Harvey, Diane Hardy, and Nate Kingsley

Seed Conservation Lab

This guide was made specifically for Leica programs and microscopes. The microscope we
used to create this how-to guide is the Leica M205 C, consisting of z-stacking capabilities and a

motorized column for effortless imaging.

Section 1: The Microscope, Leica M205 C

Leica K3C Camera > '

Trinocular
ErgoTube

/

E

{1 Aperture
- p r

FlexiDome

IDouble armed
Gooseneck
GlidM

Handwheel for
motorized focus

Parts of the Microscope

Leica K3C Camera
To capture images.

Trinocular Ergotube
Can be moved up and down. For
viewing specimens.

Double Armed Gooseneck
For spotlight illumination.

FlexiDome
To diffuse ambient light and minimize
reflections.

Gliding Stage
To move and rotate specimens with ease.

Handwheel
For motorized fine and coarse focus.

Aperture
To control depth of field.
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Handwheel for Motorized Focus

This tool can be used to focus on an object manually. Rotating the red wheel clockwise focuses
upwards, and rotating it counterclockwise focuses downwards.

Fine and Coarse

Increase/decrease
light intensity

Toggle between top
light and bottom light

Handles to
move dome

The black switch on top of the handwheel
allows users to toggle between coarse, fine,
and very fine focus.

The red switch allows users to store or
cancel up to five focus positions and scroll
through the stored positions.

For very minute focus adjustments, users
may also use the arrows on the left corner of
the screen on the Leica LAS X software (see
Section 2).

FlexiDome

The flexible silicone dome blocks ambient
light and illuminates surfaces with minimal
reflections.

Utilize the handles on each side of the dome
to lift it up and down.

The power button turns the light on/off.

Users can toggle between both lights being
on or can choose between the top and bottom
lights.

Users can increase or decrease the light
intensity on the scope itself. + increases the
intensity, and - decreases it.
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Double Armed Gooseneck

Increase/decreass

light intensity e

|

e'f — ﬁ‘ Both lights
: Milluminated
Single light

illuminated.

Gooseneck Lights allow users to adjust the
contrast and shading on a specimen.

The goosenecks can be moved and adjusted to
different angles around the specimen. A steep
angle will lead to low contrast and more uniform
illumination, while a flatter position will produce
stronger shading and contrast.

The panel on the left side of the scope allows users
to increase and decrease the intensity of the lights.

Users can also choose to illuminate one light or
the other. Using the ‘empty circles’ button, they can
reset to having both lights illuminated.

Iris Diaphragm
The Iris Diaphragm regulates the

Spin to the left:

Spinto the
right: smaller
opening, less
light

available light, which changes the
depth of field. The depth of field is the

wider opening, 2 a;‘ea O:: a specimen that is brought into
: more light @eLca | sharplocs.

Start with it open (all the way to the
left). The specimen will appear
brighter and in higher resolution,
but the depth of field will decrease.

When it is turned to the right, the size

of the aperture decreases. This

makes the specimen appear darker and lowers the resolution, but increases the depth of
field. This can be useful when users struggle to get a specimen in complete focus. Only try it if
changing the contrast and lighting does not work.
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Gliding Stage

The gliding stage is where the
specimen is placed to be
photographed.

Users can move specimens under the
T —E objective by gently gliding the whple

gt stage forward, backward, left or right.
Users may also rotate the specimen by
pressing both hands down and
j spinning the background plate. This
Also spins specimen, can/i R plate can also be flipped to change the
move the stage in larger ' background from black to white and
movements. .

vice versa.

How to change the backqground on the

Gliding Stage

* Note: we recommend using a dental tool (or something similar) to gently lift the background
plate instead of removing the whole stage. Just be careful not to hit the objective lens! You can
use the handwheel to focus out to move the lens higher before flipping the stage.

Changing the stage using a dental tool:

First, focus out the lens using the handwheel to avoid hitting the objective. Wedge a dental tool
in the gap between the background plate and the gliding stage. Then, gently lift the stage.
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Now you can grab the plate, flip it over, and simply place it
back inside the gliding stage!

If this doesn’t work for you or you don’t have the right tools, you can change the plate by
removing the stage itself.

Changing the background plate by taking the stage out:
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Step 1: Push the knob on the right side of the
stage upward (away from yourself).

Rotate the stage untilit | Step 2: Turn the stage to the right until the
lines up with thef"

indentation il resistance gives. Rotate it slightly further to
make sure the corners are lined up.

This is what the stage looks like. When the
resistance gives, it is not fully lined up.
Continue rotating until it is lined up. A good
way to check is to slightly lift it up and see
if it slides out easily. If not, it is not lined up.

This is what the stage
~ looks like. These edges
match up with the edges|
on the platform..

mall piece of metal that
helps the stage rotate, i
ou hear a noise when

There is a small metal piece that helps the
stage rotate and keep it in place.

hat means it was not]
lined up and hit this. If
hat happens constantly
it WILL BREAK.

Removing the stage when it is not lined up
will cause the metal to make a ‘clinking’
noise. If this happens often, it will break.

Like a puzzle piece,

f the edges line up

Imaging Your Seed Collection 6



Step 3: Once the stage has been removed, you
will see an opening on the bottom. Push up
against the background plate and remove it.

This is the backside o
the stage. Push upward
“to remove it.

—

Step 4: This is where the background can flip between
black and white. It will need to change accordingly,
depending on how dark or light the specimen is.

ou can then flip
between the white and
black side.

Step 5: Line up the stage corners
with the indentations on the
platform and set it down. Make sure

the corners are lined up, it should fit RIEEEver '
like a puzzle! Makn_a sure the corners
are lined up.

——
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Turn the stage to the left until you
can feel resistance.

Step 6: From there, lock the stage in
place by pushing the knob down
(toward yourself).

Now, the stage is ready to be used!

Trinocular Ergotube

urn thé stége to the
left until you feel
resistance.

The Trinocular Ergotube can be adjusted to adapt to different user’s preferences and comfort.

The eyepieces can be moved in and out based on how wide or narrow the user’s eyes are set.
They can also be moved up or down based on the user’s preferred height.
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The eyepieces can
be moved based on
the how wide the
user’s eyes are set.

—_—
“.The eyepieces can be|
moved up and down for

effortless viewing of
B specimens.

he silver line is set for those
Swithout vision impairment
(viewing with glasses or
contacts). You can turn it to the
right to change the settings
based on the u_sgr_“s individual

vision,

Leica offers dioptric correction with eyepieces for users
who wear glasses. This allows the microscope to be used
without glasses for those with_vision problems.
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From Viewing to Z-stacking

There is a silver knob located on the left side of
the microscope, next to the Trinocular Ergotube.
To view specimens through the eyepieces, you will
need to push it in. This sends the light to the
eyepieces.

S ﬂto the right, itig
sends the light to
‘the eyepieces.\

If you are looking
through the ;
microscope, this is
what it should look]
like (centered).

\When you are imaging
"and using the z-stack,
‘this is what it should
look like (offset to they

When switching from viewing to
photography/z-stacking, you will need to
loosen the black knob on the right side of the
microscope. Once it is loosened, you can
slide the body of the microscope to the
left. Re-tighten the black knob when you are

Objectives
Currently, the Seed Conservation Lab has two plan-apochromatic objectives, the 0.63x and the
1.6x, that can be used to image specimens.

Plan-apochromatic describes an apochromatic lens system that produces a planar, or flat, field.
An apochromatic lens system means the lens is corrected for chromatic and spherical
aberration.

The 0.63x objective can be utilized for larger specimens, such as Zanthoxylum and Dubaultia,
while the 1.6x can be utilized for smaller specimens, such as Liparis or Cyrtandra.

The largest specimen that can be placed under the 1.6x objective is 5 mm wide. If you are
imaging seeds greater than that size, switch to the 0.63x objective lens.
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The largest specimen that can be placed under the 0.63x objective is 4 mm in width and 11.5
mm in length (subject to change).

Changing the Objectives

ALWAYS wear gloves when changing objectives to prevent the lens from getting dirty. Use the
handwheel to focus OUT to raise the focusing column before switching objectives. This will
ensure you have plenty of room to handle the objectives comfortably without causing damage.

The 0.63x objective needs the O-ring attachment. It can
be found with the lens.

Loosen the dome by turning the black knob in the center
to the left.

Once it slides off with ease, the objective can be seen.

Turn the knob to the
left to loosen the dome

Turn the objective to the left until it comes off the track.

Users must handle the objective with two hands. It is

- - Turn the objective ‘
heavier than expected, so do not let it crash into the stage. i to the left until it *
comes off the track.

Put the lens in its designated box, and screw the new lens in.
Turn it to the right until it is tight, slide the dome over it, and
tighten it by turning the knob to the right. Double-check that
the dome is on tight; it will slide down if it is not.
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You must update the software in LAS X once you switch the objectives.

Clamps

The clamps are located on the right
side of the microscope: one on the
top and one on the bottom.

The clamps set the range at
which the motorized column can
travel.

If the clamps are going to be
changed, it is important to ensure
that the objective will not crash into

the stage. This can be tested by
selecting the coarse focus and
moving the column throughout the microscope's range.

If the clamps are changed, that needs to be indicated when opening up the Leica program, by
choosing ‘Yes’ when prompted for the Z-Drive.

An Alan wrench is needed to move the clamps.
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Section 2: Leica LAS X

Opening LAS X
- Open the LAS X software.

- A Configuration settings prompt will appear; if you have not made any changes to the
system, do not change any of the options.

10

Leica Application Suite X

5.1.0.25593 MICROSYSTEMS

Configuration : DefaultDynamicWidefieldTree xlhw

Choose Configuration : Standard Configuration

Load settings at startup : Use last system settings

- Next a Z drive prompt will appear. Only click yes if the clamps have changed;
otherwise, click No.

A

Leica Application Suite X

5.1.0.25593 MICROSYSTEMS

Z-Drive

Did you change the clamps setting limits to the travel range on the motorfocus drive?

Yes Na

For reference, clamps are shown in Section 1 under ‘Clamps’.
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- Once the program has loaded and opened (this may take a minute or two), the opening
page will look like this:

Understanding the LAS X software

This guide is specifically tailored to the Leica M205 C microscope and LAS X software, but
some aspects might apply to other Leica microscopes.

You should see 5 boxes with the following icons on the bottom left corner of your screen.

s The arrow box on the very left is a ‘Software
= il n ' Autofocus’ button.

; 1] _ The ‘Live Image’ button can be used to view
what is currently under the microscope.

This button takes a Single Capture Image

; il n @ i (i.e., not z-stacked) with all overlays stamped
on it.

s = This button starts a Z-stack.

= i 0 = ' See Z-stacking settings section for more

information.
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On the top left side of the screen, you should see 6 boxes with icons.

Explorer: Organizes all the folders in the computer; where all of the photos taken
on the program can be accessed.

Image: Where the exposure, gain, color mode, contrast, high dynamic range (HDR),
and sharpening can be manipulated.

lllumination: Where the intensity of the lights on the microscope can be
manipulated, in this case the SLI (Gooseneck) Light and HDI Light.

Magnification: Where the zoom and Iris control can be manipulated.

Z-stack: Where the z-stacked images are taken.

Autofocus: Where the digital autofocus system can be manipulated (not

applicable).

Explorer
The Explorer Tab

w R R W = You can use this tab to view all photos in an organized
manner and in the locations, they are saved. This is
where all images should be named and deleted. Only
name, move and delete files within this application.

4 B8 Unsaved Data (Non saved items)
¥, Preview
¢ 8 Libraries
I8 Favorites (links to folders)

The bottom drop-down menu, Acquisition Format,
determines the format in which your files will be saved.
This is the format we use:

e Windows [C)
¢ I Leica

¢ I Microscope Photos
¥ I Program Files
¢ I Program Files (x36)
¢ W Temp
b B Users
¢ W Windows

b &5 CODEMETER ()

<

Acquisition format

Data type TIF =

Compression Uncompressed ¥

Metwork Bit depth : 8%

Acquisition format . ;
User defined image name
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The Image Tab

This tab has two categories of settings: Standard and Advanced. It is important to understand
all settings in this tab, as they will help the user take high-quality images on the Leica M205 C.

- Image | Exposure 80 ms PGl The Standard settings tab controls exposure, gain, contrast,

Standard

® Ml

Image Size:
Exposure [ms] (@]
Gain O
Color mode

Camera Profile

Advanced
| &

6.3MP, 3072x2048, 322 ¥

80.00

and saturation.

Exposure is the amount of light that reaches the camera’s
sensor. This critical element controls how bright or dark the
specimen is. Higher exposure can allow the camera to pick up
more detail, but be careful not to overexpose your specimen

S  (see Section 4).

Black and White mode

c -
new*

Gain produces more noise or grain in the image, meaning less
detail! (We want to be able to see as many details as possible)

You will see 6 symbols under the Standard settings.

- Image | Exposure 250 ms i@ X

Standard
@  a
Image Size:
Brightness
Gain O
Color mode

Camera Profile

Standard
® M
Image Size:
Exposure [ms] o
Gain O
Color mode

Camera Profile

Camera Histogram

Advanced
a %
6.3MP, 3072x2048, 32 ¥
(o} 190
1.99

Black and White mode

. -
new* ¥

Advanced
=
6.3MP, 3072x2048, 3:2 ¥
60.21
1.99

Black and White mode

new* ¥

The first one is the Auto-Exposure button. When selected, the
program will choose an exposure based on the specimen you
placed under the microscope. You can then adjust the
Brightness. This can be a great tool if the user’s
understanding of exposure is limited. Note that auto-exposure
works best when using a white background. For a dark
background, we recommend manually adjusting the exposure.

The next one is the Histogram, which controls the amount of
contrast in the image.

Contrast is the ratio of different tones in an image. It indicates the
depths of blacks and is important for image quality. This affects the
clarity, colors and textures in a photo.

A high contrast ratio makes the blacks darker, which can improve
the image quality. That said, too high of a contrast ratio can make
the image oversaturated with black.

A low contrast ratio does the opposite. It creates an image that
lacks blacks, color, and texture, which can look dull.

You can use the horizontal and vertical sliders to manipulate the
histogram. Note: We recommend only using the vertical slider, as
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the horizontal slider seems to create a bug in the software when taking images. Most seeds
will look their most realistic with a contrast set between 0.50 and 0.70.

- Image | Exposure 250 ms i@ X

Standard

@ ||k

Advanced
" B

Image Size: 6.3MP, 3072x2048, 3:2 ¥

Exposure [ms] 0 250.00

Gain © 1.99

Color mode Black and White mode

—~ -
Camera Profile v

new*

- Image | Exposure 60.21 ms i X

Standard

@ A

Advanced

Image Size: 6.3MP, 3072x2048, 3:2 ¥

Exposure [ms] (@) 60.21

Gain O 1.99

Color mode Black and White mode

- A~
Camera Profile v

new”

Color Controls A

White balance

Saturation

The Show/Hide Preview button opens a separate dialog
window, ‘Image Previews,” where preview images for your
specimen are displayed using various settings.

This can take time, depending on the exposure time and
image size. We recommend to avoid pressing it.

Color controls enable users to control an image's color,
saturation, and white balance.

The color wheel on the left-hand side allows the user to add
tones of any color to an image.

Saturation is the density/strength of color in an image.
Increasing the saturation will increase the intensity of color,
making the image appear more vivid. Saturation levels
between 25 and 30 tend to look most natural.

White balance establishes the true color of white in an
image. It adjusts various colors to make the image look more
natural. To use this function, slide a plain white piece of paper
under the Microscope and click the button. The software will
white-balance the image.

The next button corrects and controls shading at the edge of the field of view. It is not necessary

for our purposes.

- Image | Exposure 250 ms i@ X

Standard

@ || sk

Advanced
a =

Image Size: 6.3MP, 3072x2048, 3:2 ¥

Exposure [ms] O

250.00

Gain O 1.99

Color mode Black and White mode

Camera Profile new*

This last button opens the camera preferences. Below are
the settings we use.
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Camera Preferences

¥ Set Camera to
Type K3C

Version: Driver 290.00 | Camera Module 20203.4.11004 | BGAP|
S sisabliabll 2.0.22000.22090 | Firmware CID:014003/PID:1 1702181

K3C +

* Image Flip * Formats

K3C-700009648328 () Enable High Sensitive Binning

Horizonital Wertical = =
i Enable Color Channels

¥ Set Digitization to ¥ Camera Profiles

+ | Enable Camera Profiles

* Calculate during Acquisition ¥ C-Mount Adapter

‘Online Maximum Projection

¥ Advanced Camera Features

«" Enable Advanced Camera Features

Image Format: 63MP, 3072x2048, 3:2 Image Size: 3072 * 2048 px Exposure Time: 90 ms

Creating new Camera Profiles

This enables you to select and create profiles in which all settings for image acquisition
parameters, such as contrast, exposure time, and saturation, are predefined and stored. If you
acquire similar specimens with identical settings, you can use the camera profiles to load
the desired settings quickly and easily and begin the acquisition immediately.

- Image | Exposure 250 ms i@ X w
Standard Advanced
MR Once you have determined what settings work best for
a certain species or type of specimen, click on the

Image Size: 6.3MP, 3072x2048, 3:2 ¥ .
Camera Profile drop-down menu.

Exposure [ms] 250.00

Gain © 1.99
Type the name you would like to use for this camera

profile. Then right-click on the tab and save.

Color mode Black and White mode

Camera Profile Cyrtandra " =

Save

Delete

Camera Profile Cyrtandra

Bright-field

Fluorescence o fil find it i
Dark-field Nnce you save a new camera protile, you can tind It In

Fluorescence the drop-down menu.
Materials Science

Default
Cyrtandra
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In the Advanced settings tab, the user can manipulate High Dynamic Range (HDR),
Averaging, Sharpening, and Color Temperature. This guide will focus on HDR and Sharpening,
which were most often used for our project.

High Dynamic Range (HDR) is most useful
when imaging shiny, transparent, or dark
specimens. It captures images at different levels
of exposure and those frames are combined to
High Dynamic Range (HDR) ! create one image. You will not be able to see the
effects of HDR mode until you start a Z-stack. Be
aware that taking images using HDR mode will
take longer and use up more storage space. It can
produce a higher-quality image depending on the
seeds’ characteristics. Note that hairy seeds tend
i to come out better in standard mode.

Image | Exposure 45.06 ms igd X

Standard Advanced

In Automatic mode, Brightness is set to 50 %,
Sharpening and Range is set automatically using an average
number of frames. This function is enabled
automatically when you switch HDR on. If you
ST want to manually adjust those settings, deselect
Automatic mode and pick your preferred
Brightness levels and range.

Sharpening enhances edges and affects how
crisp and sharp an image looks. This is useful when imaging smaller specimens, as it helps the
camera pick up on the smallest details.
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The lllumination Tab

Within the lllumination Tab, two sliders control the intensity of light from the SLI Light
(Gooseneck lights) and the HDI Light (main light). For the differences between the two light

sources, refer to Section 1.

5L Light

Intensity

HD| Light

Intensity

While the microscope has buttons that can control
the intensity of light, users can also utilize the
lllumination tab, which allows them to manipulate
digitally the intensity of light from each source.

The Z-Stack Tab

Z-stacking is a technique that combines multiple

images from different focal points to create a single image with all parts of the specimen in
focus. The Leica M205 C microscope users can click a few buttons and receive a fully z-stacked

image in minutes.

- Z-Stack:

< 4
S & 'S

Custom | Symmetric = Start up
Begin

Z Position [pum]

138811.00 |
Z Size [pm]

0.00|%

& o

Number of Steps
Z-Step Size
System Optimized

Calculate extended depth of field image |

Travel Range [um] 141561

This tab offers three ways for the user to create a Z-stacked
image: Custom, Symmetric, and startup.

Under the Custom setting, users can control exactly where the

Z-stack will begin and end and the number of steps the system

will take. We recommend using this over the Symmetric or Start
Up settings.

To start a z-stack, pull the specimen just barely out of focus and
press Begin. From there, focus throughout the specimen until the
end of the focal range is reached. Then, bring the specimen
slightly out of focus and press End. Make sure not to pull the
specimen too out of focus, as this can cause the microscope to
focus on the background instead and create issues with the
resulting image.

Note: You may choose to use the motorized focus wheel, or for tiny seeds and minute
adjustments, you can adjust the focus on the Leica software:
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- Z-Stack:

& & 'S

Custom || Symmetric | Start up

Begin *

Z Position [um]
138811.00 | =
Z Size [pm]

0.00|%

Q ~
Number of Steps
Z-Step Size
System Optimized
Calculate extended depth of field image [ (855

Travel Range [um] 141561

At the bottom of the Z-stack window you will see three different
button options determining the number of Z-steps. We
recommend starting with System Optimized. This will determine
the number of steps, or stacks, needed based on the focus
range.

To run the z-stack, select the “Start Experiment” button on the bottom left.

It is the rightmost button with three stacked
squares.
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Windows (C\)

B8 Microscope 2020 . . .
> B A It will ask you to save the image to a folder. Select the desired
denPer

b BmBugs folder and run the z-stack. Once the image is created, it will be
» @8 Fem frond and spores saved as a folder. To rename or delete images, simply right-

» @ Fruits - lightroom . '

» B Fruits - unedited click on the folder's name.

» @m Jac's photos

4 W Leica Retakes

4 @ Before Lightroom

» BB Alyxia
» @ Antidesma
» BB Artemisia
4 @@ Bidens
» @ BideMicrMicr
4 [ BideSandSand
4 B3 two_halthood 3
Series001
B Depth Map Image - 1
Multifocus Image - 1

- Z-Stack: 4pum | 2 Steps

e & 'e *Note: you must reset the focus whenever you switch to a new
—— SO species or focus (i.e., when moving from taking a closeup picture to
Begin # | End a cluster). Click on the trash bin button and start over.

End [um]
116568.00 | =

Begin [um]
116576.00 | =

e If the image is not fully focused, refer to Section 3: Troubleshooting
11656800 | = Problems.

Z Size [um]
800 | %

Re-Center

@0

Number of Steps
Z-Step Size
System Optimized
Calculate extended depth of field image ON

Travel Range [um] 141561

Annotation Tools

You will see three boxes on the top left corner of your screen.
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Properties
Line
+ Thickness

~ End Bar

14 | < | Font Size Color

Font Settings B Eackground

| Visible

Image Metadata

Configuration

Configuration - Default
ca

Current Configuration
Default

Use settings saved in image

Templates

When you open the Annotation Tools box, you will find a variety of
tools for annotating the images, from measuring the specimen to
drawing arrows and typing notes or labels.

Under the Properties tab, you can customize line color and thickness
and label font, color, and background.

Under Configuration and Templates, you can create new
configurations and templates for your annotations.

The leftmost icon is the Selection tool.

To use the Measurement tool, select the 2nd button from the left.
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- Annotation Tools Draw a line across the part of
oo WOl ] A the specimen you intend to
\ measure, and the software will

el denote how long the line is.

T,

e

Properes LR *TIP: Hold the spacebar down
Configuration Ban. WA to zoom in on the endpoints of

Templates

the line.

You can change the color and
font of the text box under
Properties.

If you want to delete
measurements, use the
Selection tool to select the line
you want to delete and click
on the trash icon.

To use the Arrow tool, select the 4th button with the diagonal arrow.

Click and drag to draw an arrow. The first spot
o Anttaron ook you click on is where the text box will appear.
sl Sl Double-click on the text box to type out the
label. The Properties drop-down menu allows
you to customize the box's color and font.

S

To delete any annotations, follow the same
instructions for the measurement tool.

Properties

Configuration

Templates
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Scale Bar Properties

To create a scale bar, click on the Scale Bar Properties button located to the right of the
‘Annotation Tools’ button.

Siithe Bt This will then open the menu to create and manipulate

— the scalebar.
Mode Adaptive ¥

o Medium ¥

e e 3|2 We recommend selecting Adaptive Mode (top left).
This will allow the scale bar to adjust as you zoom in
and out.

Foreground -

Background :

« »
Ll Jit You can choose the scale bar's size, thickness,
foreground/background color, position, and style from

Style - Horizontal ¥
Bar Erds Medium ¥

| Show label

Show Dropshadow here-
¥ Font_
e e Note: When you switch between light and dark
— . backgrounds, you will need to adjust the scale bar's
halic color accordingly to ensure it shows up.

Underline

250 pm
f————
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To Stamp an Image

Once you create annotations or a scale bar, you must ensure they appear on the overlay. To do
so, click on the Show or Hide Individual Overlays button at the top left of your screen.

This window allows you to activate or
deactivate the display of certain functions.

When a red eye is visible on a certain function
(in this case, the annotations and the scale
bar), they will be displayed over the image. To
deactivate, press those buttons.

The stamp symbol allows you to automatically burn in annotations, measurements, and the
scale bar directly into the image. When it is selected, the stamp icon should appear at the
bottom left of your screen.

Note: If you are in Live Image Mode, you will not see a stamp but a blue icon where the camera
icon used to be. The stamp will appear once you are out of Live Mode, i.e., when you click on
the pause button or on an image you took.

Imaging Your Seed Collection 26



Once you create a Z-stacked image, it will appear in the Explorer page as a folder.

4 B3 two 002
Series001 Inside the folder, click on Multifocus Image - 1. This is

Depth Map Image - 1 the final Z-stacked image.
B Multifocus Image - 1

You can now use the stamp button (highlighted) to burn the scale bar onto the chosen image.

4 @m Dubautia
» @@ DubaKnudKnud
4 @ Dubalaev This will create a new photo labeled ‘Multifocus Image-

B Multifocus Image - 1_Overlay 1_Overlay’. It will show the scale bar as an overlay on the
4 4 00: .
88 two 002 image.
Series001
Depth Map Image - 1

B Muttifocus Image - 1 Note: if you made any other annotations on the image,

they will be stamped on unless they are unselected in the
Show/Hide Individual Overlays window.

us Image - 1_Cnerl
Delete Del g
_twol

Fename F2 _clustert

=001
Cut Cirl+X Mo Image - 1 You can then rename the image by right-clicking on
it.

Copy Ctrl+C foous Image - 1

_closeupi

Export Image L

Open file location _cluster

_ _closeup
Recalibrate Image

Apply image settings

Properties

The Info Button

Most tool windows have a little red ‘i’ in the right corner. You can click on them to get more
detailed information on what the tools in that section do.
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- Scalebar Properties

Mode Adaptive ¥

Size: Medium ¥
Thickness : i

Foreground : Position :

Background : LI K
*« L 4
k¥ A

Style : Horizontal ¥
Bar Ends : Medium ¥
+"  Show label

Show Dropshadow

> Font..

You will be redirected to a page in the Leica Application Suite. From there, you can navigate
to other sections and search for specific tools.

Leica Application Suite X Graphical User Interface Instructions Application Modules Applications for Materials Analysis Things to Know

User Interface You are here: Graphical User Interface > Dialog Descriptions > Acquire > Scalebar Properties - » 8 = A 2 &

Activate Reticule

Annotation Tools Sc. LETS Properties
Configure Report
Create Report Set the properties of the scale bar here.
Header Text
Setup/Footer Text - Scalebar Properties
Setup
Incident light Mode Free Configuration ¥ 7500 | <
illumination -
System of units
Live Build y
Measure Metric Imperial

Configurations a

Scale my
Measure Tools ~
. Number of decimal places 2
Print Properties

Scalebar Properties Size:

Setup Reticules

Thickness :
Snap-in Settings posit
: osition :
Stage (Spiral) Foreground :
Z-Stack (Start up) Background : LK
3D Su_rface Viewer: Style : Ty *
Overview "

Bar Ends : Medium
/' Show label

show Dropshadow

Font...

Adaptive: The length of the scale bar is defined using a logic integrated in the software; If the zoom value is changed,
the numeric value and the pixel size of the scale bar also change so that it continues to have a useful size on the image.
Mode

Free Configuration: For this option, you can enter a custom-defined length for the scale bar. As opposed to the
relative length, the numerical value remains unchanged for this option, even in the case that the zoom is changed; only
the line length is adapted in the display.
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Section 3: Troubleshooting Problems

A common problem users may encounter when using the automatic Z-stacking feature is the
final image not being in full focus. There are various ways to fix this issue.

Focus range

The first step is to ensure that the ‘Begin’ and ‘End’ on the z-stacking settings are set at the
end of both focal ranges.

This means that when users set each ‘Begin’ and ‘End,’ the specimen should be out of focus.
When the range is set this way, the camera should be able to capture the full range of the
specimen.

Note that setting the ‘Begin’ and ‘End’ too far out of focus can also create issues, as the camera
will pick up the background as part of the z-stack. Use the fine focus adjustments on the
software if needed to set your focus.

Lighting

If that does not fix the problem, the next route to address is the lighting. Too dark or too
bright a light setting can make it difficult for the camera to pick up on the specimen's surface
details, leaving parts unfocused.
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The first step is to adjust the light intensity, which can be
done on the scope or in the lllumination Tab in Leica (see
Section 2).

Use the + and - buttons to control the light intensities. There
are two main lights: the Dome Light (bottom rectangle) and
the Objective Light (top rectangle).

You may also use the gooseneck lights to add contrast. Be
aware that these lights add shadows.

If that does not fix the problem, start adjusting settings in the
LAS X program. This can be done under the Image tab (see
Section 2). If Auto-Exposure is turned on, try turning it off and
manually adjusting the exposure.

Overexposure

When an image is overexposed, it means it was exposed to too much light during the imaging
process. Parts of your specimen will look glowing or blurred out.

Example:

You can play with exposure in Lightroom, but it is much better to start with a properly exposed
picture.

To avoid overexposure, start with a lower exposure and slowly increase it until you get the

desired brightness. If you feel like the image isn’t bright enough but cannot increase the
exposure or lighting without overexposing your image, try decreasing the contrast.

Imaging Your Seed Collection 30



Note: If the image is overexposed in HDR mode, uncheck Automatic mode and manually
adjust the brightness settings.

Number of Steps

- Z-Stack: 4968um | 25 Steps

A

Custom | Symmetric  Startup

Begi B, nd B If the lighting does not fix the problem, increase the ‘Number of

b d\iles End [um] Steps’ in the Z-stacking tab. When Z-stacking, the microscope will
SRSl take more images of the specimen, which could help capture the
T areas that are unfocused. Start by adding 5-10 more steps than were

) Z Position [pm]

r— showing under ‘System Optimized’.

Z Size [um]
4968.00 | =

Re-Center

® o
Number of Steps

Z-Step Size

System Optimized Contrast
Standard Advanced

®@ | B

Image Size: 6.3MP, 3072x2048, 3:2 ¥

Exposure [ms] O 60.21

Gain O 1.99

You can increase the contrast to help bring the specimen into
W focus (See Section 2: The Image Tab). As you increase
contrast, you can try increasing the lighting and exposure.

Color mode Black and White mode

Camera Profile new*

Camera Histogram

Imaging Your Seed Collection 31



HDR Mode

- Image | Exposure 250 ms i@ X
Standard Advanced

fioh Syranue oo (DR 2 HDR mode can help the microscope pick up on more

aspects of the seed, particularly if the seed is small,
transparent, or has a smooth texture and is uniformly very
dark or light in color. Select sharpening and turn it up.

v
v

Automatic mode

Averaging

Sharpening

Color temperature

Diaphragm

If the final image looks overall blurry, make sure the Iris Diaphragm is turned all the way to the
left. Though turning it to the right increases the depth of field, it also lowers the quality of the
image. Most seeds will look best with the diaphragm fully open. Only try turning it to the right if
you struggle to capture all aspects of the seed in focus, even after playing with contrast and
lighting.

Spin to the left:
<::wider" opening, .
more light elca
Spin to the
right: smaller

0 @ ﬂgﬁ:ﬁing. less
—

Zooming out

Sometimes, the microscope struggles to focus simply because the seed is too close. Zooming
out a bit and adjusting the focus range before z-stacking can solve this issue.
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Section 4: How to Image Specimens with Different Features

When imaging different specimens (in this case, seeds), you will encounter an array of diverse
morphological features. Some seeds are covered with hairs, while others are glossy; some are
microscopically small, while others are so large they barely fit under the microscope; some are
see-through, and others are covered with hooks, spikes, or grooves.

These different features will change the imaging process using the Leica M205 C microscope
and software.

Shiny or Dark Seeds

For shiny and/or dark seeds, like Gouania sp., the goal is to minimize reflections while capturing
the natural morphology and appearance of the seeds. High Dynamic Range, or HDR mode (see
Section 2—The Image Tab), exposes seeds to different levels of exposure and stacks those
images together. This helps avoid the seed being over or underexposed while capturing its
qualities.

Gouania meyenii
The image on the left is taken with HDR, and the image on the right is not. The one on the right
is on a lower light setting to attempt to decrease the reflection. The one on the left is not, and
the HDR keeps the morphological integrity intact, being the true color of the seed.

Hairy Seeds

For seeds with hair or a pappus, like Dubautia sp. or Abutilon sp., the light intensity is where
users may run into issues. If the light is too bright, it will make the hairs “glow,” but not in a good
way. We recommend turning down the exposure or brightness and increasing the contrast.
Standard mode is recommended over HDR mode for best results.

Imaging Your Seed Collection 33



Hibiscadelphus hualalaiensis

If the hairs are white, image the
seed on the black background.
If the hairs are darker, image
the seed on the white
background. i,

It is easier to view the hairs on a background that is the opposite color of the hairs.

Textured Seeds

Some seeds are very textured; with grooves, spikes or bumps. Some examples include
Argemone sp. that have honeycomb-like dimples across the seed, or in Sanicula sp. that have
burrs protruding from the surface.

To image these seeds, you may need to increase the ‘Number of Steps’ when z-stacking (see
Section 3 - Number of Steps). This will allow the entire focal range of the seed to be
represented.

You should also make sure that you the Beginning and End of your z-stack is set at the
right focus range (see Section 3: Focus Range).

750 pm

Sanicula sandwicensis

See-Through Seeds

Though this category is limited, there are some seeds that light can travel through. Some of
those species include the Native Hawaiian Orchid species, Anoectochilus, Platanthera
(previously Peristylus), and Liparis. Cyrtandra sp. are also partially see-through.
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For these species, we recommend using a dark background and increasing the light
intensity in order to capture the true morphology of the seed. You can also use a higher
contrast ratio (see Section 2: the Image Tab).

We also recommend z-stacking in HDR mode and using the Sharpening feature.

Anoectochilus sandvicensis

Section 5: Lightroom

Importing files to Lightroom

When you open Lightroom, go to File — Add Photos. You can then choose an unedited image
stamped with a scale bar.

Lr Lightroom
File Edit
Add Photos...
Search My Photos

Photo View Help

Ctrl+Shift+1
Ctrl+F

Import Profiles & Presets...

Export... Shift+E
Export with Previous... Ctrl+E

Migrate From... >

Ctrl+Q

Exit

Select the file(s) you want to import then click Review for import.

Imaging Your Seed Collection 35



@ Select files or folders... X

< v > This PC > Windows (C) » Microscope 2020 > Leica Retakes > Before Lightroom > Schiedea > SchiObov v C Search SchiObov p
Organize ~ New folder =- 1 0
Name Date modified Type Size
[l Desktop cluster001 5/13/2024 3:17 PM File folder
| Downloads clusterhdr2 5/13/2024 3:22 PM File folder
clusterhdr3 5/13/2024 3:24 PM File folder
= Documents
clusterhdr4 5/13/2024 3:48 PM File folder
= Music
Image001 5/13/2024 3:36 PM File folder
ﬁ Pictures
Image001_hdr 5/13/2024 3:39 PM File folder
i Videos )
leicametadata 5/15/2024 11:44 AM File folder
©  Screenshots two_001 5/13/2024 3:28 PM File folder
HeliCura two_hdr2 5/13/2024 333 PM File folder
NothBrev two_hdr3 5/13/2024 3:58 PM File folder
HespArbo two_hdrd 5/1 File folder
‘@ SchiObov_closeup 5/13/2024 3:52 PM TIF File 17,969 KB|
. ‘@ SchiObov_cluster 5/13/2024 3:25 PM TIF File 17,650 KB|
> Creative Cloud F
‘ [®] SchiObov_two 5/13/2024 401 PM TIF File 16,451 KB|
v @ This PC
>t Windows (C)
> o Disk 0 (D)
File name: |"SchiObov_two" "SchiObov_closeup” "SchiObov_cluster” v ‘ All Files v

Choose Folder Review for Import Cancel

Lightroom will ask you to review the photos. Click “Add Photos”.

Lightroom — (m] X

SchiObov None v Select All | Cance Add 3 Photos

Click on a photo to edit. At the bottom left corner, you will see different viewing options.
Click on the single box on the right for a detailed view.

Photo Grid Square Grid Compare Detail View

Creating Masks

You will see four tabs on the right-hand side of the screen, which allow you to manipulate your
photo. The goal when editing photos is to create a smooth background, remove shadows or
debris, and bring out the morphological characteristics using different editing tools.
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Edit - Where you can manipulate the photo as a single entity (all layers)

Crop, Rotate, Geometry - Where you can change the aspect ratio of the photo

Remove - Where you can remove, clone or heal spots of an image

Masking - Where you can create separate layers to edit. This is the main tab you
will be working in.

Click on the Masking icon. From the series of options that pop up, select Background.

Create New Mask

Subject Sky Background

'L Objects

»/ Brush

[w] Linear Gradient
2adial Gradient

@ Range v

The program’s Al will generate a background from what it can detect. This will appear as a red
overlay.
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Lightroom = X
File Edit Photo View Help

Masks

) Create New Mask

I e

250 pm

9

Note: The Al may select part of the specimen when detecting the background. You will have to
decide if it is easier to manually create a background (for example, using the brush tool) or edit
the Al-generated one.

You can then remove what is selected to determine what should and shouldn’t be part of this
background.

Masks

B Ccate new mask ol Under ‘Mask 1’, click on Subtract. Then select
el Objects. This will allow you to select objects you want
Q Moskct to remove from the mask. Since the Background mask
Backgraund DSk often includes the scale bar, you will need to remove it.

L Add [2) subtract

Subtract from Mask using...

Note: if you have a seed with spikes, hair, or a pappus,
SEECUEN  the background will not be selected as accurately, and
you may need to manually remove those aspects of

ot the seed using the Brush tool (underneath the Objects
Brush tool).

Linear Gradient

Radial Gradient

Color Range

Luminance Range
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To manipulate the background color, either increase the ‘Exposure’ and ‘Whites’ or decrease
the ‘Exposure’ and ‘Blacks’.

Masks

Object

) Create New Mask

a
g Has

i)© Object Provide feedback

Mask 1 Preset v

v Light

Now that you have edited your background, you can start editing the seeds themselves. To do
so, you will need to create another mask.

Click on Create New Mask, this time picking Subject. This should automatically select the
seed(s). Alternatively, you can also select Objects or Brush.
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Create New Mask

Subject

r.. Objects
o/ Brush
[w| Linear Gradient

Radial Gradient

If the new mask doesn’t select all parts of the seed(s) you want to include, you can, this time,
use the Add tool and once again use the Brush or Object to add to your selection.
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You can now use the tools on the right-hand side of your screen
to edit the seed.

We often used all the controls under Lighting to control
exposure, contrast, shadows, and blacks and whites. This is
where you can correct (to an extent) for over or underexposure.

Under Color, you will find the Temperature and Saturation
controls. Use these to correct your image for over or under-
saturation and give your seed a more natural look.

v Color Note: You can adjust individual color saturation, temperature, and
hue in the Edit tab (for example, if oranges or yellows look
oversaturated or the wrong hue but other colors look fine). Note
that this will affect the image as a whole (i.e., all masks).

Use fine adjustment

O
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If you scroll down, the other controls found useful were
Texture and Sharpness.

We recommend playing around with every control to see how it
affects your image. If you hover your mouse over the name of

each control, you will get a pop up explaining what each effect
does.

v Detail

Note: You can choose to make different edits on different seeds (i.e., if some are overexposed
but others are not) by simply adding them as different masks.

You can also create masks on sections of the seed(s) using the Brush tool (one of the options
under Create New Mask).
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Using the Clone Feature in Lightroom

If there are parts of the seed or background that need to be removed or edited (i.e., a piece of
debris), you can also utilize the Clone feature in the Remove tab (to the right of your screen
above the Mask icon)

Masks

Subject
) Create New Mask

Provide feedback
Mask 2

i | subject1 Mask 2

v Light

Click on the Clone tool.
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Remove

Show Overlay on Hover
a

From there, select spots to remove by clicking or brushing over the desired area. The
program then chooses a similar-sized area on the image that best ‘clones’ that area.

You can change the spot the ‘clone’ is based on
by simply clicking and dragging that spot over to
another area.
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Comparing Images

Once you have edited all three pictures, we recommend comparing them to each other to
ensure that all your edits look relatively homogenous. To do so, select the Compare mode at
the bottom left of the screen.

This will allow you to compare two images side by side. You can edit while comparing; be sure
to click on the image you mean to edit. For example, the left image is selected in the screenshot
below and can be edited. It has a light gray highlight around it.

.  BOERTEROImE

Saving the Images

When saving these images, users are going to save a TIF and a JPG file per photo.

You will save a full-size TIF and a full-size JPG. If using these images online, you may need to
save a compressed JPG file that is 1920 x 1380 pixels and 320kb.

The TIF and JPG settings should look like this:
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Settings Preset v

TIF v

Full Size w
8 bits v

LZW v JPG

Full Size w

All finalized photos should be represented as TIF and JPG files. Even if they do not need to
be edited in Adobe Lightroom, they still need to be converted to the correct TIF and JPG file
size in that program.

You may also want to save a compressed version of these images. This reduces their file size
and will make them better suited for uploading to the website.

To compress the JPG files, open them in the Photos app (on Microsoft computers) and select
“‘Resize image” in the menu. Type in 1920 pixels for the width, then adjust the quality of the
image until you reach a size of approximately 320 KB. You can save these compressed files in
a new “Compressed” folder.

Resize

o Pixels ) Percentage

Width (px) Height (px)

1920 & 1276

Quality: 89% (High) File type

Current: 3060 x 2033 pixels 23 MB JPG
New: 1920 x 1276 pixels ' 303.2 KB/ JPG

Save Cancel

By the end, you should have three folders for each species after being edited in Lightroom: a
full-size TIF, a full-size JPG, and a compressed JPG.
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References and resources for Leica software

Leica M205 C Motorized Stereomicroscope Manuals

Leica M125 Leica M165 C Leica M205 C Leica M205 A Manual

Leica Motorfocus - Downloads | Products

Leica LED5000 HDI | Products

LED3000 SLI | Products | Leica Microsystems

Labeling of Objectives | Products | Leica Microsystems
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https://www.manualslib.com/products/Leica-M205-C-3537161.html
https://physiology.case.edu/media/eq_manuals/eq_manual_Leica_M125-M165C-M205C-M205A_Manual_EN.pdf
https://www.leica-microsystems.com/products/microscope-accessories/p/leica-motorfocus/downloads/
https://www.leica-microsystems.com/products/microscope-accessories/p/leica-led5000-hdi/
https://www.leica-microsystems.com/products/microscope-accessories/p/leica-led3000-sli/
https://www.leica-microsystems.com/products/microscope-accessories/microscope-objective-lens/labeling-of-objectives/
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