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How to count mites using image analysis software
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Count number of red
mite caught in carboard
traps in case of high

m e Camera + camera stand (if possible)
D e Computer software Image J (https://imagej.net/Welcome)
e Petridish(es)
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Collecting mites
Remove the cardboard inserts from each trap and place them into seperate small bag for each trap.
Then freeze the bags to kill the mites. The mites can then be poured from the bags into petri dishes.

Make sure all the mites are removed from the cardboard but tapping the cardboard to dislodge
them.

Distributing mites

In case there are too many mites to count manually, the mites can be distributed into one or more
Petri dishes. The mites need to be distributed over the petri dish as evenly as possible to avoid clusters
of mites. A computer software will then analyse the pictures taken from the Petri Dishes and estimate
the number of mites. You do not need to use petri dishes if you do not have any, just pouring onto
white paper will suffice, but try to keep them within a small area so they can fit into a photo.
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Taking pictures

A camera stand is helpful but not necessary. The Petri dish (8.5 cm diameter) needs to be just within
the picture frame on a light-coloured background (e.g. white paper). Shadows and dirty
backgrounds should be avoided as this can give false results when counting with the software.
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Manual for the use of Image J (software)

1. Download the Image J software for free using this link: https://imagej.net/downloads

2. Open the program

3. Click “OK” when you receive following error: “Plugin configuration error:...”

4. You get the following display:
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File Edit Image Process Analyze Plugins Window Help
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Polygon selections |
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Edit Image Process Analyze Plugins Window Help
New C| Al e 48 2] | |-
Open... Ctrl+O
Open Next Ctrl+Shift+O
Open Samples 4
Open Recent 4
Import 4
Close Ctrl+W
Close All
Save Ctrl+S
Save As 4
Revert Ctl+R
Page Setup...
Print... Cirl+P
Quit

6. Indicate the picture you want to analyse.
7. Click “Image” = “Type” 2> “8-bit”
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File Edit I@ Process Analyze Plugins Window Help
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veen B2 Adjust . 16-bit
Show Info... Ctri#l 32-bit
Properties... Ctrl+Shift+P 8-bit Color
Calar , v RGB Color
Stacks *| RGB Stack
2 Imagel l ﬂ = .

File Edit [iET Process Analyze Plugins Window Help
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Show Infa... Ctri+l | Window/Level...
Properties._.. Ctri+Shift+P | Color Balance...
Color *| Threshold... Ctri+Shift+T
Stacks *| Caolor Threshold...
Hyperstacks v Size.
Crop Curl+shiftex | CANVaS Size..
Duplicate. CtrieShitep | L€ Width..
Rename.. Auto Threshold. ..
Scale... Ctri+E | Auto Local Threshold.
Transform *|  Auto Threshold...
Zoom *|  Auto Local Threshald...
Overlay 4

Lookup Tables 4
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8. Click “Image” = “Adjust” = “Threshold
9. Following display appears:

4 Threshold ) |

-

VALZR

BIOLOGICAL SYSTEMS
Pt

|€OPPERT @ :

Adjust values so the mites are
displayed as ‘individually’ as

/ possible (see example below)
1 [ F -

Default * B&EW |
\
Needs to be set at B&W
[ Dark background [ Stack histogram
auto | Apply | Reset| set|
—
Example :
G
4 DSC03312JPG (16.7%) —
5152x3864 pixels; 8-hit; 19MB

4 Threshold )

Default * B&W -

[ Dark background [ Stack histogram

Auto ‘ Apply| Reset ‘ Set‘

(OPTIONAL — IF MITES LOCATED TOO CLOSELY AND UNABLE TO BE SPREAD)

Use the “Watershed” option:
Click “Process” = “Binary” = “Watershed”

However, it is preferred to rather use an additional Petri-Dish to spread the mites (and add up

the numbers) instead of using the “watershed” option
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File Edit Image Im Analyze Plugins Window Help
Ho/c|o|~ smon cuwshies |48 | 7] |
Angle tool Sharpen
Find Edges
Find Maxima
Enhance Contrast...
Noise L4
Shadows >
Math *| Convert to Mask
FET "| Erode
Fiters *| Diiate
Batch * Open
Image Calculator... Close-
Subtract Background... Outline
Repeat Command Cirl+Shift+R Eill Holes
Skeletonize
Distance Map
Ultimate Points
Watershed
Voronoi
Options...

(OPTIONAL — IF SHADOW/DIRT ON PICTURE/PETRI DISH)

In cases where you have shadow/dirt on the picture/Petri Dish, this needs to be removed,
otherwise this is counted as ‘particles’.

In this case you need to select the part of the picture that needs to be analysed, i.e. the petri
dish itself. You can do this by selecting the area of the Petri Dish (yellow line) by using the
polygon selections tool.
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File Edit Image Process Analyze Plugins Window Help
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Polygon select
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4 Drawing of 21.7.3JPG (16.7%)
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[ 5152¢3864 pixels; 8-bit 19MB —

These particles, as a result
of shade on the picture, are
now not counted anymore
as mites

10. To estimate the number of mites click “Analyze” = “Analyze Particles”
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File Edit Image Process Plugins Wi elp
EOY|Q|@|/,|A_|-¢—,| Measurl; Ctrl+M ‘,J|®|/"| | |>>

Color picker (255,255,255;0,0,0} Anawze Particles. ..

Summarize
Distribution....
Label

Clear Results

Set Measurements...

Set Scale...

Calibrate...

Histogram Ctrl+H
Plot Profile Ctrl+K
Surface Plot...

Gels 4

Tools 4
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11. Make following adjustments on the display as illustrated below and click “OK”.
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4 Analyze Particles

—

\

Needs to be checked!

Size (pixel"Z}

Circularity:

:IF Display results > [ Exclude on edges

[ Clear results
[ Summarize

[ Addto Manager

0.00-1.00

[ Include holes
| Record starts
[ In situ Show

DK | Cancel| Help|

12. The results appear in a separate window

Change from “00” to “60”

Change from “Nothing” to
“Outlines”

-

Scroll to the
bottom

¢ Results = = %
File Edit Font Results
larea [Mean  [Min |Max | -

1637 1033 37021 19 a1

1638 61 47344 41 51

1639 326 38613 14 491

1640 153 45614 32 &1

1641 &2 453110 30 51
_J.ESS?Z 32081 15 &1 T
1643 43 45210 30 51 s
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Make sure you note the
last number completely
at the bottom

REMEMBER

Close the “Results” window after analyzing each picture. Otherwise, the program will
keep adding up the numbers!




