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WHEN more than one gene pair is involved and if they are linked,
the increase in the homozygosity from generation to generation will
depend on the number of factors, the recombination fraction and the
mating system used. The object of this note is to obtain the expression
for the coefficient of inbreeding of an individual obtained by n-genera--
tions of selfing when two gene pairs are involved.

2. Let A—a and B — b be the two gene pairs and p the recom-
bination fraction. Then there will be ten genotypes, namely, AABB,
AABb, AAbb, AaBB, ABjab, AbjaB, Aabb, aaBB, aaBb and aabb.
Let their frequencies in the n-th generation obtained by continued
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Then the following relations hold between frequencies in the n-th
and (n + 1)-th generations:
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Let W,, X, and Y, denote the frequencies o_f the double homo-
zygotes, single heterozygotes and double heterozygotes respectively.
These can be seen to be:

W, =f22(") +f20(") +f02(") ‘l‘foo(") :
Xn =f21(n) +f‘12(n) +f10(") _|_ﬁ)1(n)
(V)]
and g :
Yn :fllc(") + .fllr(")

Making use of (2), the equations in (1) can be expressed as:
Wor=W,+ 31X, + kY,
Xog =3 X, + (0 —-07Y, €)
Yin =1 kY,
where .
k={p*+ (1 —p)?%

3. Let P, denote (X, + Y,), the frequency of heterozygotes in
the n-th generation. From (3) we obtain the following recurrence
‘relation for P,:

P1i+2—7(l+k)Pn+1+711kan=0 (4)

The solution for P, can be shown to be
P,=(@P+ Y) @)=Y, Gh ®)

Defining the inbreeding coefficient F,, in the n-th generation as
the reduction in the heterozygosity relative to the initial populatlon
we have

P, — P,

== _l _i n YO
7, _(1 2") 2"(1_" P, ©)

It may be noted that the first term, (1—1/2") is the expression for
the inbreeding coefficient when a single gene pair is involved. Further,
when two gene pairs are involved F, depends on the constitution of
the initial population which is not the case for a single gene pair. »

F,=

4. Let us take the special case when.the initial population con-
sists of one or both single and double heterozygotes or either of them
only. Then the expression for the inbreeding coefficient will be

F,=1—2)" + Gk) Q)
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When there is no linkage p = } therefore, k = 4 and. the value
. of the inbreeding coefficient will be

This can be geen to be the sciuare of the inbreeding coefficient when
a single gene pair is involved.
- When lmkage is tight p = 0 therefore, k =1 and the expression
for the mbreedlng coefficient will be
. |-
i ©)

This is same‘.;gs for a single factor and is expected as both the gene
pairs behave 'as one.

F"(p~0)—1—

The following table gives the values of the inbreeding coefficient
up to five generations for different recombination fractions for the
population considered in this section. It is--obvious that with closer
linkage there is a greater increase in homozygosity.

N
\ 7 1 2 3 4 5
N _

7\

\
0 .| ©0:5000 0-7500 ~0-8750 - -0-9375  0-9688
0-1 .. 0-4100 0-6681  0-8189  0-9033  0-9491
02  ..| 03400 0-6156 ©0-7893 0-8884 ° 09420
0-3 .. 0-2900 0-5841  0-7744  0-8821 10-9496
04  ..| 0-26000 0-5676 ~0-7676 0-8796  0-9387
0-5 .. 0-2500 0-5625  0-7656  0-8789  0-9385

SUMMARY

 The expression for the coefficient of inbreeding of an indivi-
dual obtained by n-generations of selfing when two gene pairs are
" involved is obtained. .
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