IAT Level 3: Management of breeding colonies

Breeding Calculations - answers
Devise a breeding programme to produce 250 mice per week
Litter Interval = 4 weeks

No. young / female / week =     Litter size




          
    Litter interval

=
      8


= 2                          







      4

Each female produces 2 mice / week ( need 125 females (125 breeding pairs)

Variation allowance is 10% (as in 100’s)  125   x  10 =
12.5          (13)






  
 100
 

( need 138 pairs

Entire breeding stock will need replacing after 24 weeks (litter interval x ebl, 4wks x 6 litters) if all animals are mated at the same time

138 pairs replaced every 24 weeks or, so that we have a continuous breeding stock, if we replace a certain percentage each week then we can ensure no breaks in production due to animals coming to the end of their economic breeding life

138  
   =   5.75 (6)

 24

Replace 6 breeding pairs each week

However, these animals will have to be bred too as we cannot use any of the animals from our previous calculation, as they are already spoken for in terms of the experimental requirement

To replace 6 breeding pairs, we need to supply an extra 12 mice (remember we are assuming a 1:1 ratio)

Each female produces 2 mice per week ( we need 6 extra breeding pairs for this

Breeding pairs now = 138 + 6 = 144 pairs

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



c + g + rearing time
(in this case = weaning)


      =  1 + 3 + 3   = 7 weeks

Devise a continuous breeding programme to supply 450 mice at 18 – 20g by weight (5weeks) each week.

Litter interval = 4 weeks

No. young / female / week  =  2

Each female produces 2 mice / week   ( need 225 breeding pairs

Variation allowance  = 10%   = 22.5 (23) ( need 248 breeding pairs

Replace entire breeders over 24 weeks:
248
= 10.3 (10) pairs each week

 24

Need to breed these – 258 breeding pairs needed

First issue  = 1 + 3 + 5  =  9 weeks




(because required at 5 weeks old)

Devise a breeding programme to supply 100 male mice continuously at six weeks old per week.

Litter interval = 4 weeks

No. young / female / week = 2

Each female produces 2 young per week, assume a 1:1 sex ratio, female produces 1 male per week  ( need 100 breeding pairs to produce 100 males

Variation allowance = 10%  = 10  ( need 110 breeding pairs

Entire breeding stock replaced every 24 weeks

110 = 4.58 (5)

 24
Replace 5 pairs each week

Need to breed these  - need 115 breeding pairs

First issue.


1 + 3 + 6  = 10 weeks

Devise a breeding programme to supply 30 guinea pigs per week continuously.

Litter interval =
(75%)(10) + (25%)(2+10+2) = 7.5 + 4   =  11 (Weeks)
No. young produced per female / week   =   4   = 0.4






     
    11

Need 30 gps, each female produces 0.4 / week


No. gps required     =  30   =   75


No. produced /wk       0.4

75 females are required to produce 30 gps / wk

1M:10F harems – need 7.5 harems (8)

Variation allowance = 15%  75  x 15  =  11.25 (12) 




     
100 

( now need 87 Females  (9 harems)

Replacement of breeding females

Litter interval  =  11 weeks

EBL  =  6 litters

87 females need replacing every 66 weeks (males are replaced every 18 months or whenever need to)

87 = 1.32 (2)

66

Replace 2 females every week – these need to be bred

4 gp  (2M:2F) at 0.4 / week  =  4  = 10




           44

No. breeding females needed now = 97

( need 10 harems
First issue


c + g + rearing time

    
  =  2 + 10 + 2


= 14 weeks

Devise a breeding programme to supply 100 guinea pigs of 300 – 350g (~ 7 weeks) bodyweight continuously per week.

Litter interval = 11 weeks

No. young / female / week = 0.4

Need 100 gps, each female produces 0.4 /week so,

100 =  250

 0.4

250 females are required to produce 100 gps / week

1M:1F harems – need 25 harems

Variation allowance  =  10%
250  x   10  = 25






100

So need 275 females

(28 harems)

Replacement of breeding females

Litter interval = 11 weeks

EBL = 6 litters

Replace all females every 66 weeks (males replaced every 18 months or when need to)

275 = 4.16  (4)

 66

Replace 4 females each week – need to be bred

8 gps at 0.4 / female / week  =  8   = 20 females





      0.4

( need 30 harems

First issue  = 2 + 10 + 7  =  19 weeks

Devise a breeding programme to supply 40 female guinea pigs per week.

Litter interval  =  11 weeks

No. young / female / week  =  0.4  (but ratio 1:1)

Need 80 gps  (ratio) so,

80 =  200

           0.4

( 200 females are required to produce 80 gps (40 females / week)

1M:10F harems – need 20 harems

Variation allowance = 10%

200  x  10  =  20






100

So need 220 females (22 harems)

Replacement of breeding female

Litter interval  = 11 weeks

Ebl = 6 litters

Replace every female every 66 weeks (male replaced every 18 months or when need it)

220 = 3.33 (4)

 66

Replace 4 females each week – need to be bred

8 gp at 0.4 / female / wk  =  8   =  20 females




           0.4

Now need 240 female breeders

( need 24 harems

First issue


= 2 + 10 + 2  = 14 weeks

Devise a breeding programme to provide 10 ferrets per week.

Ferret breeding season   - February – August

No. litters / season           - 2

Average litter size            - 7

It must be assumed that ferrets of various ages are acceptable to the experimenter for issue.

No. young / female / year  =  7 x 2  = 14

No. ferrets needed / week   = 10         
over 1 year   = 10 x 52  = 520

No. females required  =    No. ferrets needed
=
520




       No. young / female /yr
 
14
= 
  37
Variation allowance = 15%       37   x  15      =5.55 (6)

 

                      100

No. females needed now  = 43

Since they are being used in observed matings only, it is only necessary to replace males when they have exceeded their ebl.

Devise a breeding programme to provide 12 female mice + litters (2 weeks old), continuously.

Animals are bred in a discontinuous harem, so the females are boxed out from the harem prior to littering. This means we cannot take advantage of post partum oestrus.

Since the females are to be used with their litters, there is no need to calculate litter interval as the females will only be mated once.

The variation allowance for numbers in 10’s is 15%.

12/ 100 x 15 = 1.8 (2)

Therefore, we need to mate 14 females each week to ensure we get 12 pregnant.

Since harems are 1:4, we will set up four harems (& so mate 16 females).

The females ebl is irrelevant as she will only be used once. The males should be replaced every 6 months or sooner if production drops.

New females will need to be provided each week for the males, so you will need to set up a breeding programme for these, or buy females in.

Once set up, the first issue should be 5 weeks.
To provide 14 females for breeding, we need to assume that the sex ratio in the litter is 1:1, and we use harems 1:4.

Each female produces 1 female per week so, we need 14 females.

Variation allowance = 15%   =  2.1 (2)

Need to mate 16 females (14 + 2), so we need to set up 4 harems to produce the females for mating & issue.

If we use discontinuous harems, we cannot take advantage of ppm.

So, the litter interval will we longer, it will be 7 weeks (1 week for the cycle, 3 weeks gestation, 3 weeks lactation).

Stock will need to be replaced every 



7 wks x 6 litters  = 42 weeks

14/42 = 0.3

Every 3 weeks, replace 1 female so that there is a constant supply in the future.

You will need to breed these too!

1 extra female required (female produces 1.1 young / week). This makes the number of females 15, which is within our estimate of 4 harems.

If we include this in the overall calculation, then the first issue will be 12 weeks.

(1 (c ) + 3(g) + 3(w) + 5(until mate))
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