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Breeding Calculations

Technicians working in breeding units are often asked to fulfil requests for numbers of animals, in various stages of development, on particular days, over periods of time that can range from one week to many years.

In order to ensure the supply of these animals can be met, technicians have to carry out calculations to establish the number of breeding animals that are needed, how often & when, breeding stock must be replaced (EBL), how long it will take to issue the first batch of animals & how many cages are needed to house all the animals.

If too few animals are produced, it could jeopardise an important and expensive set of experiments. Production of too many animals would be wasteful, both in resources and animal life.

Performing Breeding Calculations

1. Identify basic breeding data
 
The first thing we need to know is the basic breeding data for the species. You can round up/down a little as necessary to simplify the calculations, especially when learning how to perform the calculations.

Example breeding data table
	Feature
	Symbol
	Value (may be rounded up/down)

	Gestation period 			
	g
	3 weeks

	Oestrous cycle			
	c
	1 week

	Average litter size			
	
	8

	Economic breeding life	
           
	
	6 litters/6 months

	Weaning age				
	w
	3 weeks

	Assume sex ratio 			
	
	1:1



2. Work out the litter interval

The litter interval is the time between litters. This may be longer than the minimum litter interval as we are trying to find a realistic average figure we can work from. 

We calculate the litter interval using the formula below:
(75%) g + (25%) (c + g + w) 

So: 
Work out 75% of the gestation period
Then add up the oestrous cycle, gestation period and weaning age
Then calculate 25% of that value
And finally add the two together

Let’s have a go with an example of a mouse, using the breeding data below

	Feature
	Symbol
	Value (may be rounded up/down)

	Gestation period 			
	g
	3 weeks

	Oestrous cycle			
	c
	1 week

	Weaning age				
	w
	3 weeks



Gestation period (g) is 3, so 75% of 3 = 2.25

[image: ]Tip! Calculate percentages of numbers by multiplying the number by the percentage/100. So in this example, multiply 3 by 0.75 

Alternatively divide the number by 100 and multiply by the percentage, so in this example 3/100 = 0.003 x 75 = 2.25


Oestrus (c) is 1, gestation (g) is 3 and weaning (w) is 3. Added together this makes = 7

25% of 7 = 1.75

Then add the two together 2.25 + 1.75 = 4

We know now that the litter interval = 4 weeks


3. Number of offspring produced per female per week

Next we need to work out how many animals each female will produce each week. For this we use:

		Litter Size / Litter Interval

		8 / 4	=   2
		
So, each female produces 2 pups per week. If you are being asked to produce only males or only female animals you will need to factor this in by dividing by two.

So, how many female pups would each female produce per week?

2 / 2   =   1

4. Factor in variation 

We need to allow for variation in individual performance, litter sizes etc. so we build in a ‘safety net’. This means we should still be able to meet the request even if the animals don’t breed at the ‘average’ rate we expect. 
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Let’s try an example. You will be using 10 pairs, what should your safety margin be?  15%

How many additional pairs would that be? 1.5

How many pairs would that be in total? 12 


5. Consider economic breeding life

You can work out how often you would replace your breeders by multiplying litter interval with EBL.

So for a mouse: 4 x 6 = 24

The entire breeding stock will need replacing every 24 weeks


This is if we mated them all at the same time. If we want a continuous breeding stock then we will have to replace a certain number of animals every week. This will ensure there is no break in supply once we are up & running

We calculate this by dividing number of pairs by the time the entire stock needs replacing e.g. if we had 12 pairs, the entire stock need replacing every 24 weeks, we calculate:

12 / 24 = 0.5

 So, we need replace one pair each week. We need to breed these animals too. To replace one pair we need two animals, so if each female produces two animals per week, we need to add another pair to the running total. Therefore starting with our example of 10 pairs; we added two for variance and one to consider EBL, and now have 13 pairs.



6. Consider a suitable rate of turnover

In addition to breeding the animals, you also need to think about the age that the researcher wants them at for their study.

Assuming that the initial stock is available, the first issue of animals will be:

		c + g + r 	(r = rearing time)

Say we want our animals at 6 weeks old, 

		1 + 3 + 6	= 10 weeks

First issue will be 10 weeks after the colony is set up. However, it would be another 10 weeks until we could provide any more!

This means we have to stagger the setting up of the colony

To produce (eventually) continuously:

	Breeding pairs / Litter interval

	13 / 4 = 3.25, so we need to set up 3- 4 pairs each week over 4 weeks


7. Consider the space required

The last stage is to work out how much space is required. You need enough space to house your breeding cages, and the offspring until it can be used. You will also have future breeding stock and some variance in production.

This will of course depend on your breeding system, cage types, stocking densities used… As there is lots of variance here, there is not really a right/wrong answer. Provided you can justify your answers I am happy to accept them.  
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