N5 Biology, Unit 3, KAS5:
Food production.
N5 Environmental

Science, Unit 3, KA2:

Aim - To investigate the effect of fertiliser Food.

concentration on the growth of algae. Higher Biology, Unit 3,
KA1: Food Supply.

Senior
Phase

"Counting Stuts Cells"

Final concentrations of fertiliser are
0, 0.1, 0.2 and 0.3%.




Step 2: Performing a cell count using a haemocytometer.
Following growth of algae in varying concentrations of fertiliser, the number of algal
cells in the culture can be estimated using a haemocytometer.

Mount the
haemocytometer on the
microscope stage and
use the x4 objective lens
to locate the counting
grid within the chamber.

View the counting chamber at
x100 magnification to identify

T the "sample" squares. For more
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Adjust the objective lens to achieve
x400 total magnification of the
counting chamber. Find the "sample
squares", as highlighted in green in Step
2. Practise moving around to locate all
"sample squares" and take note of the
boundary lines: each of the sample
squares is composed of 16 boxes, shown
by the yellow circle below.

Top left square x400

Using a piece of capillary tubing, load
one of the sample chambers of the
haemocytometer with the algae
suspension that has been grown in water
lacking Baby Bio (negative control).
Observe at x40, x100 and x400
magnification. Check that you can
locate the sample squares at x400. The
image opposite shows a practise
attempt using a red dye.




Count the number of cells in
B  the 16 boxes of the top left
sample square systematically,
as highlighted in the image
below. There are various apps
available to help you record
your counting if required.
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What should be counted?

Count all the cells within the sample square
and those touching the top and left boundary
lines (as highlighted in green).

Do not count those touching the bottom and
right boundary lines (example cells shown in

red).

Apps for counting cells
e Hemocytometer App
o Hemocytometer Calculator (free)
o iPhone HemocyTap




6 Countthecellsinall5
sample squares and
record these values.

Now you know the
{  number of cellsin 5
squares, it is time to
estimate the number of
cells in the whole grid.
See orange box below. ‘0

Volume in sample area (5 squares)

Length of side of grid 1 mm
. , llllllll!ﬁnhnlllllllllll
Area of grid =1 mm || [ et | [
Depth between coverslip & slide 0.1 mm
Volume under grid (25 squares) =1 mm?x0.1 mm
= 0.1 mm?3

Volume under 5 squares =0.1/5mm3

= 0.02 mm3

Estimating cell concentration (5 squares)

Number of cells in sample =n

Number of cells in 1 mm?3 = n x 50 (0.02 mm?3 is 1/50 of 1mm?).

Number of cells in 1 ¢cm3 = (n x 50) x 1000.

If the concentration of cells is very low, all the cells in the 25 square grid
should be counted. Remember the principles of a representative sample.




