


Farm Detectives



What are microorganisms?

Bacteria Fungi Viruses

microorganism

tiny a living thing



¢ƘŜǊŜΩǎ ǘǊƻǳōƭŜ ƻƴ ǘƘŜ ŦŀǊƳΗ



Call the vet!



Bacteria Culture

We will grow the bacteria 
for a few hours at 37°C



We need your help!

ÅWhat caused the illness?



Bacteria Identification- rod or cocci?

Bacteria come in all shapes and sizes. This can 
sometimes help us tell them apart. 

Rod Cocci (round)



Gram Staining

https://www.youtube.com/watch?v=sxa46xKfIOY


Gram staining

Gram staining is a technique scientists use tell identify 
different bacteria. 



Bacteria Identification- Gram + or - ?

Gram positive Gram negative



Bacteria Identification

Match the what you see down microscope 
with the descriptions.



Staphylococcus aureusbacteria 
are round (cocci) and Gram-

negative, so they stain pink in a 
Gram test. 

S.aureusgrows in clusters like 
bunches of grapes.

Bacillus subtilisbacteria are rod-
shaped and Gram-positive, so 

they stain purple in a Gram test. 

B.subtilisoften grows in long 
chains.

Streptococcus equibacteria are 
round (cocci) and Gram-positive, so 

they stain purple in a Gram test. 

S.equigrows in long chains, but 
these are often broken up during 
staining so they may appear as 

single cells.

Salmonella bacteria are rod-shaped 
and Gram-negative, so they stain 

pink in a Gram stain test. 

They often are seen growing 
separately.

Staphylococcus aureus Salmonella 

Bacillus subtilis Streptococcus equi



Record your answers in your worksheet. 



Bacillus subtilis 



Streptococcus equi



Staphylococcus aureus 



Salmonella



Did you identify the bacteria?

cocci rod rod cocci

positive positivenegative negative

2 3 4 1



²Ƙŀǘ ŎŀǳǎŜŘ ƻǳǊ ŎƻǿΩǎ ƛƭƭƴŜǎǎΚ

Bacteria on slide 2 came from our 
sick cows. 

Salmonella



The diagnosis

ÅSalmonellosis

ÅCaused by Salmonellabacteria

ÅInfects:

and 
humans!



We need your help!

ÅWhat caused the illness?

Å Where did it come from?

Å How did it spread?



Track the Disease Spread
Farms and Farmers



Where did the 
disease come from?

Public Health Investigators



Which farmers have sick cows?

Place the action cards on the 
map!

Use the farmers to help you. 



Where did the disease come from?

Use the clue cards to help you:



Where did the disease come from?

It came from Cows-4-Less.



How did it spread?

Lǘ ǎǇǊŜŀŘ ǘƻ CŀǊƳŜǊ 9ǊƛŎΩǎ Ŏƻǿǎ ƛƴ ǘƘŜ ŦƭƻƻŘ 
water.



We need your help!

ÅWhat caused the illness?

ÅWhere did it come from?

ÅHow did it spread?

ÅWhat type of Salmonellais it?



How do bacteria grow and reproduce?

It reproduces by splitting in half. 

mitosis

https://www.youtube.com/watch?v=gEwzDydciWc


How fast to bacteria reproduce?

It reproduces every 20 minutes.



Can you work out how many there will be?

Time Passed (minutes) Number of Bacteria

0

20

40

60

80

100

300

You will need

1

2

4

8

16

32

32, 768



Are all salmonella bacteria the same?

Salmonella typhi Salmonella gallinarium

Salmonella dublin Salmonella typhimurium



Which type of salmonellado our cows have?

Salmonella



Safetyfirst!



Agglutination (stick-together) test 
You will need:

4 tubes of liquid 1 plate 1 tube of bacteria 
from a sick cow

1 pipette

1) Put 2ml of bacteria into four of the wells.



How does the test work?

Salmonella typhi Salmonella gallinarium Salmonella dublin Salmonella typhimurium

Test liquid bacteria

Test liquids



Agglutination (gloopy) test 

2) Put 5 drops of each liquid into one well.



Which test liquid made the bacteria clumpy?

Salmonella typhi Salmonella gallinarium Salmonella dublin Salmonella typhimurium



Which type of salmonellado our cows have?

The agglutination test shows our sick cows have 
got.. 

Salmonella dublin



We need your help!

ÅWhat caused the illness?

ÅWhere did it come from?

ÅHow did it spread?

ÅWhat type of Salmonellais it?

ÅWhat can we do to stop the disease from spreading?



How do bacteria spread?



How would you stop the spread of Salmonella 
dublin?



LUNCH




