Selection and genetic gain - solutions to exercises

1.

a) Construct a curve (according to the table): Xo
2.88
0.995
0.00
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0.4 !
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Interpolation in table:
1.500; 0.024:0.079 v
1.476 7
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0.0063
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/ More than 240
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Vv = 7T4+4Av = 7-0304 =

X0=15 — v=6.7%

6.7% of the hens produce more than 240 eggs.

»
»

2{10 eggs = 1.5 o-units

}Av -1

6.7




c) X, = % = —lo-unit

Interpolation in the table gives xo = -1 — Vv = 84.1% of the hens are kept for breeding
purposes
Xo =-1gives z=0.242

Selection intensity: = 0242 = 0.29 (see also table)

0.841

Selection difference:  S=1xo0x=0.29 x 40 = 11.6 eggs

The mean for the selected animals exceeds the population mean with 11.6 eggs (us = 11.6 +
180 = 191.6 eggs).



Q) Vv = —— = 20% —> i = 14
10000
i 20%
H Hs
%(_J
S=ixoy

S=ixoyx=14x1000 = 1400

Ms=H +S

5500 = p + 1400 M =4100

Average milk yield for the whole population = 4100 kg

b) 40% — | = 0.966
S =ix oyx=0.966 x 1000 = 966
Ms = 4100 + 966 = 5066 kg
Average yield for the 4000 best cows = 5066 kg

c) v=40% Xo = 0.253 o-units

The limit is at 4100 + (0.253 x 1000) = 4353 kg

Population size: 100 x 1.8 x 0.5 =90 ewe lambs
Number of selected: 0.20 x 100 = 20 ewe lambs

Percentage selected: % x100 = 22.22%

Interpolation in the table gives | = 1.340
Correction for populations with less than 500 individuals.

i' = i- 0.25 = 1.340—% = 1.328
number of selected 20

o’ o] 48
_ _A. _ A _ © _ -

Selection differential S =i' x op =1.328 x 4 = 5.312



4.

v =0.60 gives | = 0.644
op =500 M = 5500 hp=0.25 L =45years

a) S=ixop=0.644 x 500 = 322 kg

Hs = 1+ S = 5500 + 322 = 5822 kg

. . > >
b AT _ I Xixor _ r-|-|><|><\/h_><0'P _ ICI-IX\/h_xS
year L L L
For performance testing with one observation: = \/h72
2

L 4.5

a) v =50% givesi=0.798

2
2_0A_02_
T

AT =h®x i x op = 0.25 x 0.798 x 12 = 2.394 units/generation

b) ATyear = 1;;85 = —0'25:”(12 units/ year

- _ 4x105x1 = 1.4  which corresponds to 20% selected
100x0.25x12



6.

a)

b)

c)

Performance testing:

b=h?=04 = J04 = 0.63

2000 animals can be tested — 100 are selected
100

= —— = 5% i =2.063
2000

Progeny testing:

1+ (10-1)025x04
10

b = 05x04

_ 10x0.5x0.4 ~ 1052
1+ 9x0.25x04

= \0.5x1.0526 = 0.73

2000 animals — 10 progenies/sire — 200 animals can be tested

_ 1000 _ gog i =0.798
200

O- O-
h = o4 = L = -L; o = 10xJ04 = 6.3kg
op 10

AT =1 x i x o7 per generation

Performance testing: AT =0.63 x 2.063 x 6.3 = 8.2 kg
Progeny testing: AT =0.73x0.798 x 6.3 = 3.7 kg

Progeny testing will increase the generation interval (L). This means that performance
testing will be comparatively even more favourable when the annual genetic change is

considered. It can however be discussed if rrj = 0.63 (which we get here for performance
testing) is enough.



a) Ih = b1X1 O'-I-2 = “’IZZ X le:)z = 0.28

T:Az

AT, [l = rgJhxixo, = -085/0.35x14x028 =

=-0.197 ~ -0.2 MJ/kg weight gain

2
b) AT, |1y _ \/(rg )2 Xiz = \/(—0.85)2 X 0.35 = 0.795 - 80%
AT, |1, h? 0.40

2

o

_A
2

O"ZA is derived from the relation h? =
p

O'AZ‘/hZXO'IZD

Op =,/0.25x738° = 369
1

o ~./0.25%x31.02 = 15.50
2

o p =,/0.25x 245 = 12.25

3

Selection of the 50% best cows gives selection intensity i = 0.798 (see Table).
The direct selection effect on trait 1 is for individual selection on I;:

AT |1, = \/EXiXO'A
1

The correlated selection effect for trait 2 is then:

AT |1, = 1y x+h’xixo
LA O \/E A,



a) Direct selection for milk yield (X1) gives
AT |1, = 05x0.798x369 = 147.23

Selection for only milk yield gives a correlated effect in fat yield:
AT,|l, = 0.95x0.5x0.798x1550 = 5.88

Correlated effect in protein yield:
AT,|l, = 0.90x0.5x0.798x12.25 = 4.40

b) Direct selection for fat yield (X2) gives:
AT,|1, = 05x0.798x15.50 = 6.18

Correlated effect in milk yield:
AT |1, = 0.95x0.5x0.789x369 = 139.87

Correlated effect in protein yield:
AT,|l, = 0.82x0.5x0.789x12.25 = 4.01

c) Direct selection for protein yield gives:
AT,|l, = 05x0.789x12.25 = 4.89

Correlated effect in milk yield:
AT |1, = 0.90x05x0.789x369 = 132.51

Correlated effect in fat yield:
AT,|l, = 0.82x0.5x0.789x15.50 = 5.07

The selection intensity (i) increases but the accuracy (rt;) decreases, unless the heritability is
very high. The generation interval (L) decreases. Genetic gain increases if the gain ini and L is
greater than the loss of accuracy.

Vs =1% From the table: is=2.665
vp = 50% ip=0.798
2

Ry = rTISxiS xor = 0.96 x 2.665x1000 = 2.558 pounds

Rp = rTIDxinaT = 0.69x0.798x1000 = 551 pounds
AT = w = 1555 pounds



11.

Ewes Rams
D S

% selected 20 2

i 1.400 2421

op. kg 4 4

i-op =S, kg 5.6 9.684

h? S=R, kg 1.68 2.905

L, year 4 1.5

RN +R
ATy = D77 1.68+2905 0.834 kg / year
L +L 4+15
DS
12. op = Op = \/h—zx op
Path in selection T [ oT R = rqpi-oT L
F-S 0.877 2.063 400 723.7 8
F-D 0.877 1.400 400 491.1 6
M-S 0.598 1.755 400 419.8 7
M-D 0.500 0.350 400 70.0 7
Total 1704.6
A = 2R = 1704.3 = 60.88 kg / year
Ty TL 28
A = 60.88 x100 = 1.2% per year
Ty 5000



