20 Septembher 1820.

Dr K. Ti;bhu 3

Bﬂ-:l:l: ¥
LANDSKRONA ,
Swaden.

Dear Jr Tjebbea,

I have had a try at your problem of asseseing the
amount of inbreeding according to the method of planting
out sugar beet.

The main difficulty in respect of Uata is that it tg noi-
known experimentally what proportion of the ovules of any
plant are fertilised by its im ediate neighbours, and what
propertion from more distant plants. If the law eonnecting
frequency ¢f cross polination with distance were known it
would be certainly .oseible to calculate numerically the
function you require, though the mathematical form of Ir.hn
function would probably h-l':;m.ﬁiilhll except in rather special
CABES.

I bave, therefore, chosen a for. of function 'n‘ht‘nh ie
mathematically manageable, and which for special valuss of
the variable parameter should give a good approximation to
the facts. Assuming the frequemcy of cross poellination
between two plants at a distance + to be .11:'1"I y whare x is
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the parameter, the functions can be evaluated in terms of
special functions which arise in the study of the Elliptic #
functions, and «hich can be determined numerically.

rhe practical assumption underlyiny tho choice of any
particular value of x may perhapa be best expressed by giving
the percentage of the ovales of any plant which are fertilised
Y gt --vi from the eight adjoining plante, as opposed to the

~+eat of the field. If x 1is small this percentage will be
large, if x is larger the percentage will be smaller, I have
chosen three values of x which make this percentage to Le
B3.96, 73.77 and 47.91 per cent.. I do not know if I ought
to conslder lower values.

In any case tha procedure of mixing all four lots of sead
muet give 26 per cent. inbred. The smaller x is, the amaller
will be the proportion inbred under perfec tly regular planting,
which therefore ranges from O to 25 per cent. For sowing mixed
seed in alternate rows the percentage will again not exceed
20 per cent., but this value is attained at both axtremes,
afgher when x - 1, and distance makes no difference, or when
x =* 0, and orose fertilisation is nnn‘._; to the four
nearesat plants, for two of these, in the same row will each
have a half chance of being of the same line 88 the central
plant. Comsequently, the proportion inbred must have a
minimum for some special value of x .,
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The numerical values found appear in the table

H.f— [T of “"‘rﬂ*‘iu
Per cent of
ollen from Regular Alternate 4 lines
adjolning planting rowa mixed
plants
83.96 d.48 18.56 256.00
T3. 77 11,87 20.70 25.00
47.81 18.562 22,84 25.00

It will be seen that the method of alternate rowa will
not give much less than 20 per cent. inbred. It is, however,
questlonable if the method of regular planting does much better
than thie for it is as high as 18.52 per cent. even whan
niafly 60 per cent. of the pellen comes from neighbouring
planta.

If,ee I ahould be inclined to guess ae much as 50 per
cent. or more of the pollen uuﬁaa from outaide the 3 x 3
BguUAraj lhn only effective way of diminishing inbreeding
would be to increase the number of atrains to 8 or 9, which
would uaftainly eut it down even if all the aeed were mixed.

Yours sincerely,



