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/|m ag | ne you create a synthetic population, and some of your selected components are \
’ genetically related to each other (the other components are unrelated).

YOU WOU Id not create the initial mixture (Syn-0) as usual, with equal seed dose of each com-
ponent! You would see that this might not be the best solution.

F| nd the optimum seed dose of the related components relative to the non-related ones!
\ Lower dose for the related components, sure — but how low exactly? /

Mutual distance among 12 homozygous components and resulting naiv and optimized mean distance
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0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.5 o Ub 1.0 1.0 0.542 0.738
0.5 0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.5 0.5 1.0 1.0 0.542 0.738
0.5 0.5 0.5 0.5 0.5 0.0 0.5 0.5 0.5 0.5 1.0 1.0 0.542 0.738
0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.5 0.5 0.5 1.0 1.0 0.542 0.738
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.5 0.5 1.0 1.0 0.542 0.738
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.0 0.5 1.0 1.0 0.542 0.738
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.0 1.0 1.0 0.542 0.738
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 0.917 0.738
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.917 0.738

Average »» | 0.604 0.738
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Components [1-10] are mutually related, with genetic 4
distances of d=0,5; each of [1-10] should enter with a dose of 4.76%, compared to 26.19% for [11] &
[12]. The optimum “relative dose” of each member of [1-10] to [11] or [12] Is 2/11 (i.e., 0.1818; cf. box at
bottom); with this, each component's average distance is the same and maximum. The nalv mean
distance Is 22% smaller than the optimized mean distance (0.604<0.738); in maize, this might result in a
heterotic yield gain of ~10%. As approximation, one could enter [1-10] with a relative dose of 2/10 each
(they represent 2 ancestors). That mean distance then would be 0.717 (only 3% lower than optimum).

S S T S S S S-S A S N N A— In example 2, eight homozygous components show mutual distances of d=0.5, and two further ones
00 5o oz ogmmn ‘Z.Z'Z%eﬁiiipi;ii?pé’_liii oamlosms osl 11 e “nen  have d=0.125. Optimization leads to a gain in mean distance, since 0.794 > 0.710. The optimized

Y o soimn 0% Goiss 0045 oot 0oss ot |o1ior o1ioi 700t 0200 “relative doses” of [1-8] : [9+10] : [11] : [12] are 16/9 : 16/15 : 1 : 1. Looking at the single components,
% T \ §§§§ §£§§ this corresponds to [8 - 0.2222] : [2 - 0.5333] : [1] : [1]. Components 9 and 10 get - together - a dose

A I e g;-zEj(an\ﬁl_b o5 072« Which Is barely higher than 1, obviously because they are nearly identical (d=0.125).
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slos e e os e e BTS00 10 | oo owe  INnexample 3, again eight components compose one group, yet they are non-inbred components

o |20 10 10 10 10 10 10 10 oms 0o 10 10| oeu o  (diagonal d=0.5). Distances are d=0.75; the rest is as in example 2. Optimization increases mean dis-
12 |lao" a0 a0 o' a0 a0 so' o' a0 so a0 oo cﬁ% é% tance (0.849 > 0.835). Optimized “relative doses” of [1-8] : [9+10] : [11] : [12] are 32/9 : 16/15: 1 : 1.

Components 1 to 8 get double dose compared to example 2 (0.444 vs. 0.222). Why? Crossing within

Mutual distance among 12 non-homozygous components and resulting mean and optimized mean distance
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1 (M0 oA R ot oo tw amowesom i) oo oa Inexample 5, we employ marker-based distance estimates from homozygous lines of Vicia faba (cf. Al

aenger»] 085 089 1 et al., 2016). For an approximate optimized distance, groups were identified as [1+2]; [3+4]; [5+6+12].
Mutual distance among 12 homozygous components and resuling mean and oplimized mean distance For the latter, the average within-group distance of d=0.444 was applied; all other distances were
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ents 95353 o170 5 0 o o o o o ooz o awaee  CONSIdered 1. The approximate optimization worked, in this example, fairly well. Optimization yielded a
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10 |09 08 07 06 05 04 03 02 01 00 01 02 | 0400 0517 parental contributions (doses), p; is the dose of component i in Syn-0, ' — d=0.125
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Mutual distance amolng 12 homozygous compo|nents and resulting mean and optimi|zed mean distance O = pi’ d = 1 and Zi pi — 1 MarChaIS (1996) presented the CﬂlCUlatOry 3 d=0.500 [ ©

» 1 2 ]38 415 6] 7 8 9 10 U |12 ADDI. (i tools to iteratively find those doses p; which maximize the mean ge- 3 |
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1 00000 01165 | 09357 09484 09203 09436 09151 09304 | 09987 | 09452 09655 9216 0795 0.834 0843 _ _ _ = O

2 01165 00000 | 09207 09469 09094 09334 09163 QO \ 5 \3165 0.793 0.833 0.843 pIeS 1-3. Given there are grOUpS Of Components Wlth constant intra- LLI

3 0.9357  0.9207 | 00000 02068 | 09277 09221 09404 0 Examp e 7 P158 0803 0837 0843 ) - . - 1.8181
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5 09203 09094 09277 09286 | 00000 02739 | 0.8948 09668 09678 09432 09768 ‘ 05295 O, 0.839 0.843 - - .

6 09436 09334 09221 09285 = 02739  0.0000 ‘ 08900 09620 09849 09612 | 1.0000 | 05581 8;;8 0.849 0.843 eﬁecnve SlZe Ne can be deduced for eaCh SUCh group as. O

7 09151 09163 09404 09430 0848 08900 | 00000 09216 09582 09736 08963  0.8943 0.845 0818 0.843 N _ 10 20 O

8 09304 09397 09755 09678 09668 09620 09216 | 00000 09505 . 10000 09847 09272 0.877 0.846 0.843 N e — : Examp|e 1: N e — = = 1818, 1 —_——

9 09987 10000 09465 09443 09678 09849 09582 09505 | 00000 09309 | 10000 09339 0.885 0.850 0.843 N—-(N-1)(d) 10-(9)(0.5) 11 ! I ! I ! I ! o0

10 09452 09447 09334 09494 09432 09612 09736 10000 @ 09309 | 00000 09712 09126 0.872 0.843 0.843 | e [1_10] are genetica”y as narrow‘ as 1 818 unrelated COmponentS 1 S 10 15 20 25 30 _ 35 40

11 09655 09616 0990 10000 09768 10000 08963 09847 10000 09712 00000 09870 0.895 0.858 0.843 i, 1 o _ ) _ _ Number of homozygous components in group

12 09216 09165 09158 09074 | 05295 05581 | 0843 09272 09339 09126 | 09870 00000 @ 0.784 0.841 0.843 (“relative dose” Of [1'10], Value IS |nd|Cated IN dlagl‘am).

Average P | 0.825 0.841 0.843
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