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Main method to obtain lines

Inbreeding Depression l

GROUP (A) Reestablish the vigor
Heterosis
Pec_l ig.ree Single-cross
within (12,000 Kg / ha)
group
GROUP (B)
Va vd D1 D2 H Va vd D1 D2 H

S1 1 0.25 1 0.12 0 0.5 025 1 038 0.25
S2 1.5 013 25 056 006 025 013 05 019 0.13
S3 175 006 325 078 005 0.13 0.06 025 0.09 0.06
S6 197 001 395 097 001 002 0.02 0.03 001 0.01
Se 2 0 4 1 0 0 0 0 0 0



Double-haploids
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Should we select genotypes based on lines or hybrids?

Average degree of dominance (add) 3
add=d/a=¢ ., |

Considering an F, population ( \
p=q=0.5 | — |
a=[a+(q—p)d]

BB Bb u bb
Va = 2pqa? = 2pqa? = Ya? a=v2.Va —
d
Vd = (2pqd)? = Yad? d=vVa.vd 0 Absence of dominance
0<da<l Partial dominance
| Complete dominance
d V4.Vd >1 Overdominance

add = — =
a 2.Va

:



Correlation between lines and hybrids

OLH
Ly =
0, Oy
Line
Gjj=a; + a; + 5
Hybrid

Gij=0(i+0(j +-S;]

Genetic variance among lines
VgL = E[G;; - E(Gy)]*

=E[u+ a;+ a; + S;-ul?

= E[2a; + 5]

- E[Z(X] + ZE[ 15;1] + E['SII]Z
= 4E[a;]? + 2E[2a;,5;] + E[S;;]?
_4E[ ] +4—E[(X 5;1] E[‘SII]
=2Va+4D1 + D2

Genetic variance among single-crosses
VgH E[G; - E(G;)]?
E[u+ a; + o + 5 - u]?
Ela; + o + 51,1
E[oq]? + E[og]? + E[5]2+
 Efoc]? + Bla] + LS
= %Va + % Va+ Vd
=Va+Vd

Covariance between lines and single-crosses

COV(L,H) = E[Gij } E(Gij)] E[Gji- E(Gy)]

=Ela; + a; + 5] . E[20; + §j]

= 2E[a;]? + Elos;i] +

2E[oqet] + 2E[oS] + 2E[o 8] + 2E[ 8] + 2E[S,5]
= 2]5:[0‘1]2 + E[oS]

=Va+ D1



Correlation between lines and hybrids

Within population

_ O * F,=D1=D2=0
TLH
o, Oy « H=Vd
° (I[ =Vd / Va
Va+ D1 * Vd=¢Va
r —
Y J(2Va + 4D1 + D2)(Va + Vd) Va
T = ——
Ve R ZNACED)
Ly =
J@Va)(Va + Vd) 1
TLH = — —
. Y A+ )
LH =
2Va)(V vV
J@Va)(Va + YVa) « Vd=0;¢ =0  1,y=0.71
. * Vd/Va=¢=% + p,=058
_— « Vd/Va=¢=1 * r1,y=0.50

JRVa)Va(l + )



Why mating designs?

» Estimate the components of variance

* Understand the genetic control

 Identify:

* the best parents,

* populations structure (heterotic groups),

 testers, and

* the best combinations (hybrids)

* Support decisions — populations and breeding schemes

* Over the years breeders have moved from full diallel to top cross — practical issues
* Ex. 49 lines, divided in two groups (34 and 15)
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o .

P P2 —

HS‘,”HS..

HS 24

u

HS 24| Hs ,,

Hs’1

L3 ||HS a4

HS 4,

HS .| L4

HS,,

HS =n(n-1)/2 P3 F1(1.3) | F1(2.3) ﬁ§fg\

2

49(48
ys = 9048

= 1,176

P4

F1(1,4)

F1(2,4)

HS = na xny

HS =34 x 15 =510

\j HS = tbna + tanb

HS = 1x34 + 1x15 = 49



Obtaining lines — Early testcross
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Within
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Early testcross

TABLE 4.2, Frequencies and testcross means of genotypes (F = inbreeding co-

o COV testcross(g, g") efficient).
S Vg e P Fd AT e
1 A4, i +pgF pr qr pptqor
Vrg =5pqll+ Fglag Adz  2p9(1-F)  Fpr 3 der  prt+ile—pler
Az A, *+pgF pr ar it — par

1
Vrg' = >pall + Fg'laZ

Plant  Family S6 Inbreds

Early generation
. 1+Fg 1+ Fg
9 |1+Fg 9~ 2

1
COVrg g _ qu[l + Fgla2

SO S1 0.71 0.71
 Normally, in the end we have Fg’ = 1 31 ) 0.87 0.87
S2 S3 0.94 0.94

S3 S4 0.98 0.97



Selecting for combining ability

Increase the frequency of favorable alleles in lines

Ideal tester:

Elite line = produce the new hybrid

L1 CAl1=Cl1-
Single cross = produce a three-way cross hybrid

L2 p2 C2 CA2=C2-C..

L3 p3 C3 CA3=C3-C..

CA;=(Ci-C)=gi-Y(pi-p)a’
Lets consider two different lines
g1-2(p1-p)ay’

82-2(pz-p) oy’
g1-&2=m1-p)"-(pz-p)ay’
g1-&2=m1-p)"-(pz-p)ay’

= (p1-pJa’
The difference is due to the frequency of favorable alleles

L100 pl100 C100 CA4=C4-C..
Mean p C..



Choosing testers

° The best tester = Correctly ClaSSIfy the hnes Eg:}:;;z Frequencies and testcross means of genotypes (F = inbreeding co-
. . Population Testcross progeny Testeross
* Normally, it comes from the another heterotic group G Py T b Ak e
 Should the tester be a elite or a poor line? T O -0y
. . A A2 2pg(1-F) ipr 3 far  pr+ilg-pa
* Level of dominance and allele frequencies i LRSS !
A2y ¢ HpeF pr ar Kt - par
» Consequences in breeding values
9 .l
_ ) /
BV, = (t;—t)[a + (1 — 2r)d] BV, = (t,—t)[a—0.28] 8 /
7; /
. . eq e § ¢ Tester mhwy,/
* genetic variability, and d=07 &s "
) r=06 g /
of ==pq(1+Fa+ (1~ 2r)d]? o/ = pgfa—0.28] F=1 st/
3
. [ Tester gone frequency 105 >
 expected gain (unrelated tester) ; N e~
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A, =a+(1-2r)d A, =a—-0.14 LEVEL OF DOMINANCE



Accuracy

Genomic selection to predict Full Diallel and NCII
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