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THE PARTIAL CIRCULANT DIALLEL CROSS AT THE INTERPOPULATION LEVEL

José B. Miranda Filho and Roland Vencovsky

ABSTRACT

The partial circulant diallel cross mating scheme of Kempthorne and Curnow (Biometrics 17: 229-250, 1961) was adapted for the
evaluation of genotypes in crosses at the interpopulation level. Considering a random sample of n lines from base population I,
and that each line is crossed with s lines from opposite population IlI, there will be ns sampled crosses that are evaluated
expenmentally The means of the ns sampled crosses and the remalnlng n(n - s) crosses can be predicted by the reduced model
Y m+g+ gj, where Y; is the mean of the cross between line i (i = .,n) of population | and line j (j = 1',2',...,n") of population
II; pis the general mean and g; and g; refer to general comblnlng ablllty effects of lines from populations | and Il, respectively.
Specific combining ability (s;) is estimated by the difference (s -m- g, ;). The sequence of crosses for each line (i) is [i x ],
ix(G+DL[x({+2)..[ix({+s-1)], starting withi =j=1 for convenlence Any j +s -1 >nis reduced by subtracting n. A
prediction procedure is suggested by changlng g and g, by the contrasts 1, = Y..-Y..and 1= Y Y..; the correlation coefficient n
was used to compare the efficiency of §'s and T's for selection of lines and crosses. The anaIyS|s of variance is performed with the
complete model Y;=p + g+ g;+ s;+ €;, and the sum of squares due to general combining ability is considered for each population
separately. An alternative anaIyS|s of variance is proposed for estimation of the variance components at the interpopulation level.
An analysis of ear length of maize in a partial diallel cross with n =10 and s = 3 was used for illustration. For the 30 interpopulation
crosses analyzed the coefficient of determination (R?), involving observed and estimated hybrid means, was high for the reduced
(g) model [R? (Y;, Y;) = 0.960] and smaller for the simplified () model [R? (Y,,, Y;) = 0.889]. Results indicated that the proposed
procedure may furnlsh reliable estimates of means of hybrids not available in the partial diallel.

INTRODUCTION and Chaudhary, 1979). Griffing (1956) provided four meth-
ods, specified according to the nature of entries in the di-
The evaluation of genotypes in crosses is a coralel table, under two models (fixed and random) for the
mon practice in plant breeding. In maizZeé& mayd..), analysis of variance and estimation of GCA and SCA in
after Jones (1918) suggested the use of double crossegifaliel tables. The constraint of the diallel scheme is the
commercial use, the evaluation of the genetic potential nimber of crosses for a given set of genotypes, i.e., for n
inbred lines to be used in hybrids was based on all pdmes there will be n(n - 1)/2 crosses. Therefore, the com-
sible combinations among them (Hallauer and Mirandaete diallel cross is feasible only for a relatively small num-
Filho, 1995). The use of the top-cross procedure (Daviser of genotypes or lines.
1927; Jenkins and Brunson, 1932) allowed the evaluation Kempthorne and Curnow (1961) suggested the par-
of a greater number of lines in crosses with a commaial diallel cross to allow the evaluation of a greater num-
tester. Sprague and Tatum (1942) introduced the concept of inbred lines in crosses. According to this proce-
of general combining ability (GCA) and specific combindure, each of the lines in the set are crossed wathther
ing ability (SCA) when genotypes are crossed in all pofines of the same set, instead of (n - 1) lines as in the com-
sible combinations (diallel cross). In this sense, the toplete diallel. Thus, there will be ns/2 crosses in the whole
cross procedure allows the estimation of combining abset, where & 2. It is clear that n and s cannot both be odd.
ity with the tester, but no information is provided on SCArosses are made in such a way that all lines are involved
for specific crosses among the set of lines (genotypes).ilnthe sample of crosses. Sampling of lines is based on a
addition, the combining ability effect of a line is not a propreference number, k = (n + 1 - s)/2, so that the crosses are:
erty of the line alone but rather depends on the set of lifdsx (k + 1)], [1 x (k + 2)], ..., [L x (k+S)]; [2x (k + 2], [2
to which it has been crossed (Kempthorne and Curnow(k + 3)], ..., [2 X (k + s + 1)], and so on. The lines are
1961). Therefore, the general combining ability of a linaumbered at random.
in a diallel mating scheme should not be necessarily the In the partial diallel table, the model for the mean
same as its combining ability in a cross with a commapover r replications) of the cross between lines i and i’ is
tester (top-cross). Y.=m+g+g +5s +¢€, where m is the the overall
The diallel mating scheme is still used in planimean, gis the GCA effect, sis the SCA effect and, és
breeding and several methodologies are available (Sinije error of the cross mean.
The partial diallel cross, as proposed by Kempthorne
and Curnow (1961), assumes a random sample of lines
(genotypes) from one population. In addition to the estima-
Departamento de Genética, Escola Superior de Agricultura “Luiz dtlon of general and specific combining ability, the partial
Queiroz”, Universidade de Sao Paulo, Caixa Postal 83, 13418- 906“‘9-”(':‘I cross analysis of variance permits the estimation of
Piracicaba, SP, Brasil. Send correspondence to J.B.M.F. variance components at the intrapopulation level.
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In modern maize breeding, it is a common procesCA effect, and .eis the experimental error associated

dure to cross lines from two sources (populations) in awith the hybrid mean.

attempt to maximize the genetic effects, including hetero- The pertinent analysis of variance and estimation

sis, in the hybrid cross (Hallauer and Miranda Filho, 1995)f effects in the model is done following the least square

Therefore, fom lines from each source there would be ndrocedure, according to the matrix equatiérs X3 + €,

possible crosses; althoughissmaller than 2n(2n - 1)/2 whereY is the vector of observed means (ns sampled

(all possible crosses among 2n lines), there is still a largmsses)X is the matrix of coefficient is the vector of

number of crosses when 2n is large. Such a scheme shqdchmeters argls the vector representing the experimental

be useful for evaluation of crosses between two fixed segor.

of lines or varieties (Geraldi and Miranda Filho, 1988) but For both the analysis of variance and edimnaof

the method is not feasible for a greater number (e.g., reffects we considered the reduced moget i + g+q +9,,

100) of lines from each source. In the present study e thad also includes thg, &ffects as deviations from the

propose an adaptation of the circulant partial diallel crossduced model. Becaugeis a singular matrix, the fol-

of Kempthorne and Curnow (1961) for the evaluation déwing restrictions must be imposed for solution:

inbred lines in crosses at the interpopulation level.
>g=>3 Agj =0.

MATERIAL AND METHODS ' !

We consider two sets of n lines or genotypes, rep- RESULTS AND DISCUSSION
resenting two groups or populations (I and Il). The lines
must be random samples of the respective populationsfofalysis of variance
lines and the crosses are arranged in such a way that all
lines enter in the cross schedule. Each line of population- For the analysis of variance and estimation of effects,
| is crossed with s lines of population-1l, and vice-versdhe ordinary least square procedure was used. Parameters in
so that there will be ns sampled crosses out of n? possitiie reduced model (mean and combining ability effects) are
crosses. The cross arrangement is an adaptation of the patimated by solving normal equatiofls9 (X’X)* X'Y]
tial diallel of Kempthorne and Curnow (1961). The sederived from Y=m + g+ g +9,;.
guence of crosses of aline (i) is:ixj;ix (j+1);ix(j+2); The sums of squares for parameters in the com-
oy 1X(j+s-1). An example is given for n = 10 and s = 3)lete model (Model 1) and reduced models are represented
where data refer to ear length (cm) in crosses between ligasshown in Table II.

from two maize populations (SUWAN and ESALQ-PB1) The estimates of GCA effects,(g) can also be
evaluated in experiments conducted at Piracicaba, 8Btained from the reduced model (Model 1) and the SCA
(Table I). (s.) is obtained by the differences from the observed means
The model for each cross mean is: which are explained by the complete model. For obtaining
the standard errors of the estimates, appropriate programs
Yy=m+g+g+g+§ Model (1) of statistical analysis can be used. The sums of squares

due to variation among crosses is partitioned into general
where m is the overall mean;and gare the GCA effects and specific combining ability according to the complete
of lines from populations | and Il, respectively;is the model (Table I11).

Table | - Means (over three replications) of ear length (cm) of thirty single cross
maize hybrids in a partial diallel scheme.

[\l r 2 3 4 5 6’ 7 8 9 10

1 20.1 19.4 222

2 18.6 208 195

3 195 182  20.7

4 205 229 201

5 19.1 18.8 19.8

6 186 20.0 16.5

7 189 184 189

8 183 185 16.8
9 17.7 19.7 17.1
10 17.1 17.9 16.9

I - SUWAN; Il - ESALQ-PBL1.
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The expected values of mean squares in the anadyty value of n and, consequently~RL. For s > 2, d.f. for
sis of variance shown in Table Il are not available, so th8CA is about (s - 2)/2 times d.f. for GCA, and they are
unbiased estimates of the variance components are not gEproximately equal for s = 4. Therefore, for s = 4 the
sible from Table II. A relative measure of effectiveness iefficient of determination should give a fairly good mea-
the coefficient of determination (R2), which is the squarsure of efficiency of the reduced model. Obviously, for a
of the correlation between observed and predicted meagisien n and s, R2 tends to be higher for small or nonsig-
It also measures the ratio between the sum of squares dificant SCA effects. Consequently, since SCA is due to
to the reduced model and the total sum of squares (conon-additive effects, R2 will be higher for traits affected
plete model). However, Rs not always realistic due to primarily by additive effects.
the difference between the number of degrees of freedom
(d.f.) for GCA and SCA. For s = 2, d.f. = 1 for SCA foris a genetic covariance between diagonal elements; the co-
variance between each pair is a linear function of the vari-
ance due to general combining abilisg), There are two
variances for GCA, one for each population. For GCA-I,

Table Il - Representation of the complete and reduced models

and their sums of squares.

Sums of squarés

Model 1

Model 11
Model 12
Model 13
Model 14

Yj=m+g+g+5+§

Y":m+g+g+61"
Y":m+g+52"
Yi=m+g+dy
Yi=m +dy

R, = ZYﬁ -Y2.Ins
ij

Ryu=R(m, g,9)
Riz=R(m, @
Riz=R(m, g
R4 = R(M)

YR =[§ (X'Y) for each model.

For the diagonals in Table I, it is apparent that there

the covariances between diagonals are obtained directly
from the scheme shown in Table I. For GCA-II, the diago-
nals must be rearranged. For n = 10 and s = 3 the diagonals
for obtaining the covariances are as shown in Table IV.

The two groups of diagonals (Table IV) can be ana-
lyzed as two-way tables, according to the factorial model
(Model 2):

Y, =m+t +9 + (18), + ¢ for group |, and
Y, =m+1 +9 + (19), +§ for group Il,

Table lll - Analysis of variance for crosses in the partial circulant diallel scheme at the interpopulation level.

Source d.f. Sums of squares Mean squares
Crosses ns-1 ROY2- nls Y. M,
ij

General combining ability (overall) 2n-2 1R Ry M.

GCA-I n-1 Ri- Ris My,

GCA-lI n-1 Ri- R Misz
Specific combining ability nis-2)+1 1RRy; My,
Error (r-1)(ns-1) — M

# For a completely randomized block design.

Table IV - Schematic presentation of the diagonals of Table | rearranged according to
the source population (I and I1).

Lines | D, D, D, Lines Il D/ D, Dy

1 1x1 1x2 1x3 1 1'x1 1I'x0D 1'x9
2 2x2 2x3 2x4 2 2'x2 2'x1 2’xD
3 3x3 3x4 3x5 3 3x3 3x2 3Ix1
4 4x4 4x5 4x6 4 4'x4 4'x3 4'x2
5 5x5 5x6 5x7 5 5 x5 5'x4 5x3
6 6x6 6X7 6x8 6’ 6'x6 6'x5 6'x4
7 X7 7x8 7x9 7 7x7 7 X6 7 x5
8 8x8 8x9 8x T 8’ 8'x8 8'x7 8'x6
9 9x9 Ix 10 9x 1 9 9'x9 9'x8 9'x7
10 10x0 10xY 10x 2 10 10x 10 10'x9 10'x8

I, II: Lines from populations | and Il that are common to all diagonals of the respective group. D
and D’ are diagonals representing crosses arranged for lines 1, 2, ..., 10 of population | and for
lines 1', 2', ..., 10" of population II.
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where m is the overall mean and is common for both In terms of expectation the covariances are:
groups;T, andt, are the constant effects of the parental
lines; d, is the random effects due to differences amor@ov = E [(Y. - u)(Y. - W = E[(a+g+s + e
diagonals, andtf), and ¢3), are interaction effects of ' ( EE ! +L1)( N ;1])]_ o2 G+grs+s)
lines with diagonals within the respective groups. The last 9TGTSTGN=0y
effect is the error term in both models.

Within each group the diagonals are representéZOV, = E[(Y;- (Y, - W] =E[(g+ g+ 5+ §)
by crosses involving the same lines, so that the diagonal (g, +g+s,+86) =02,
means differ only for the average error and for a small
guantity represented by the average of the random sample  Taking all the covariances between diagonals, there
of SCA eﬁects%z% or%Zs,j). The expected values of theWill be s(s-1)/2 estimates af} for each population, and

T, Ao ,, _ the average estimate of the covariances is an average esti-

squared effects are: & = of, E(t?) =02 =05, E(F) = mate of the variance due to GCA. The estimates of the
0%=02,, and E{¢) = E(¢) = 0> Components} andoj, variance components are obtained by:
are related to the genetic interpretation of the effects,ie., 1
they represent the variances due to GCA of lines with@OV, = COV,, = 62=5 (M, - M), in the analysis

groups;a? is the variance due to SCA aatlis the error of group I, and
variance adjusted for analysis involving means over r rep-
lications. CoV, = COV,, =02 -% (M - M), in the analysis

The analysis of variance of the two-way tables iS o
as shown in Table IV. The analysis for group | and for of group Il
group Il has a similar structure. In the expected value of .1 1 .
mean squares, the average variance within diagonals &d —5~ Mst s M- M, ando® =M,

the error variance are the same for both groups.

The partition of the sum of squares is orthogonal ) o N
within groups but non-orthogonal between groups (Tabwhereag stands for the variance due to combining ability
V). Because the estimates of the variance components @tdines of the respective group, aogi= oj, + g, + 0 is
based on both analyses, the estimates are correlated to sbiie/ariance among crosses within diagonals. The latter
extent. In this sense, we recognize that the propertiesShows the variance component due to SG63, (vhich is

the estimators must be better known. estimated by
The covariance between any two diagonals is esti- o mp A Ao
mated by: s =0y ~0g - Oy
- 1.0 1.0 n It is clear that for obtaining the overall estimates
= —3 Y Yij- = Yi))(C Yij» . ; 9 ’
covi n-1[% A n(% 'J)(% )] the analysis of variance shown in Table IV must be per-

formed for both groups of diagonals. The estimates of the

A 1 n 1N n variance componentsyj , 0;,, 03) are based oNodel 1
cov) = n—_l[ZYij Yi ’j'ﬁ(ZYij)(Z Yirjl and therefore the corresponding parameters are the same
1) 1) 1) as those defined for the analysis of variance in Table V.

The translation of the variance components into
genetic variances is given by the functions:

Table V - Analysis of variance of two-way tables representing +
s diagonals of group I. 0§| = 1T4F0§12 ; ng :J‘T:':Gfm; 02 = (1—;': 30;12 and
Source d.f. MS
1+F 1+F 1+F
2 = 2 2 2 = 2

) o, = 4 A12+GA21)+( 2 30012_ 2 Op12
Diagonals(D) s-1 M 02 +0%
Lines(L) n-1 M 02 +0%5+ 0%, =02 + + (1 +F )i 0?2

+(@% - COV,,) + SCOV, 2 b1z
LxD (n-1)(s-1) M,  02+0%,=02+ (0% - COV,)
- - 2 . - . . .

Etror r-Ls-1) M 0 where F is the coefficient of inbreeding of the lines from
Hybrids/D ! 22 both non-inbred reference populations (Hallauer and

yorias sih-1) Mo 0%+ Miranda Filho, 1995), assuming the same F in both sets of

@2, Average ofs variances within diagonals; CQV average of s(s - 1)/2 lines. F_Or different inl_oreeding Ie_Vels| #F,), pertinent
covariances between diagonals. adaptations must be introduced in the above formulas.
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The genetic variance components are readily esfitsted for means over r replications. If the estimates ob-

mated by: tained by 8) do not depart very far from those obtained by
2 5 (2), or if the rank of the estimates does not change greatly,
02 6 2 ), ando? =302 the use of3) should be advantageous in the sense that the
A12 1 +F Oy D12 +F s

estimates can be obtained easily without the need of a spe-
cific computer program. In practical breeding programs,

Estimation of cross means where facilities of this sort are not always available, con-
clusions and decisions could be faster by methd (
The mean of sampled crosses in the diallel table can In terms ofmodel (1), for s = 3, it can be shown

be estimated byt) the observed mean of the given cross ithat:
the experiment, and) ignoring SCA and then estimating

the mean based on the reduced modgl=Yi + § + § T,= g+%(q +g +g)+ SZ %Zq
(Model 3). The mean of the unsampled crosses can only R 1 1 1
be estimated througR) (Kempthorne and Curnow, 1961). ,=g+s5(Q+9g+g)+tsis +3526
Finally, for random samples of lines from two ' '
populations, the following quantities are taken into account:
n: number of lines randomly sampled from each It is apparent that the differences betweeangr,
population; and between @ndrt, tend to decrease for larger values of
n% number of possible crosses; s (number of crosses of each line); consequently, the cor-
s: number of crosses for each line; relation between them tends to increase for increasing s.
ns: number of observed means of the sampled
crosses, and Example: analysis of ear length in maize
n(n-s): number of predicted means of the
unsampled crosses. The analysis of data (Table 1) taken for illustration
The number of sampled and unsampled crosses fed to the results shown in Table VII.
several values of n and s is shown in Table VI. The analysis shows that a significant variation was

A third method 8) for estlmatlng the mean of spe-detected for GCA effects in both populations and that the
cific crosses is through, Y= m +T +T Wherer andT are amount of genetic variability does not differ greatly be-
contrasts (random effects) obtalned by:

=Y,.-Y. andt =Y, - Y.

Table VII - Analysis of variance according to the partial

SO thatz T = Z t, = 0. Their standard errors can be easily circulant diallel model.

estlmated by the square root oftY(= V(rj) = nn_sl Source df. M.S. F

whereo? is the variance due to the experimental error ad- Hybrids 29 23005 5 80**
GCA/Populations 18 3.4125 7.10%*
GCA-l 9 2.1730 4,52+
GCA-Il 9 2.4456 5.09%*
SCA 11 0.4809 1.21
Error 58 0.3968

Table VI - Total number and percentage of sampled and unsampled
crosses for some value of n (number of lines) and s (number of
crosses for each line).

™ Significance level: P < 0.01.

n 10 20 50 100 200
Table VIII - Analysis of variance with partition of the total sum of squares
s Total 100 400 2500 10000 40000 according to the factorial model. Ear length of 30 corn hybrids.
Percentage Source d.f. MS | MS I Estimates
2 Sampled 20.0 10.0 4.0 2.0 1. . R
3 Sampled 30.0 15.0 6.0 3,0 1.1 Diagonals (D) 2 0.03700 0.03700 629.. =1.0919
Unsampled 70.0 85.0 94.0 97.0 985 | Lines(L) 9 437944  4.65204 0%=0.0238
4  Sampled 40.0 20.0 8.0 4.0 2. Ny
Unsampled 60.0 80.0 92.0 96.0 98.p LxD 18 1.51256 1.37626 ?“l = 2.0476
5 Sampled 50.0 25.0 10.0 5.0 25 Error 58 0.39680 0.39680 0%, = 0.0238
Unsampled 50.0 75.0 90.0 95.0 97.6 Hybrids/Diagonals 27  2.46819 2.46819
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tween populations. Specific combining ability was smalleen that the three lines with highest values do not change
and non-significant. when considering g ar, for both populations. It is clear
The analysis of variance of sets of diagonals fdhat the degree of confidence of that relation would be
groups | and I, according to the two-way factorial modehest determined for larger samples of lines.
is shown in Table VIII. The predicted means of specific crosses were based
Although the sample of data is too small to estien the two reduced models differing by their estimators of
mate genetic parameters, the results are coherent withtime combining ability effects namely:based on,gnd g
formation from the literature for ear length. The interpopwandii) based om; andt;. The predicted means are shown
lation additive genetic variance is within the range reportéal Table X.
by Hallauer and Miranda Filho (1995) for estimates within The correlation between the predicted means based
(intra) populations. The dominance variance is very smatin g and gand the observed means showed the high effi-
suggesting that ear length of maize is primarily due to adiency of the reduced model for prediction purposes. A
ditive effects. The estimates of effects (g apfor both lower correlation (0.889) was observed for prediction based
populations are listed in Table IX. The degree of agreen 1 effects. Nevertheless, the high correlation between
ment between g andis given by the correlation coeffi- predictions based on g's an indicates that the latter
cient (r), which showed a fairly good agreement betweaan be nearly as efficient as the former for the identifica-
the information based on g anfbr both populations. Itis tion of desirable crosses for ear length.

Table IX - Estimates of the mean (m), GCA, @) and line combining abilityt(, T;)
effects for crosses between two maize populations.

SUWAN 9 Rank 1 Rank ESALQ-PBL Ty Rank T Rank
1 2.069 (1) 1517 (2) v -1.387  (9) -0.750 (8
2 0743 (3 0583 (3) 2 -1.276  (8) 0417 (7
3 -0.484  (6) 0.417  (4) 3 1.008  (3) 1.783 (2
4 1419 (2 2117 (1) & -0.209  (6) 0.350 (4
5 -1.097  (9) 0.183  (5) 5 1.904 (1) 1.850 (1
6 -1.167  (10) -0.683  (7) 6 0.398  (5) 0.117 (5
7 -0.801  (8) -0.317  (6) 7 1538 (2 0517 (3
8 -0.525  (7) -1.183  (9) 8 -0.486  (7) -1.317 (9
9 0076  (4) -0.883  (8) 9 0.400  (4) -0.017 (6
10 0232 (5) -1.750 (10) 10 -1.889  (10) 2117 (10)
Mean: M = 19.04 Correlation(@) =0.693  r{g 1)) = 0.857

Table X - Estimates of specific combining ability effectg) @nd predicted means of
sampled single crosses based on two médels

Crosses Y Y, S Crosses he Y, S
1x71 19.73 19.82 0.37 6x6 18.28 18.48 0.32
1x2 19.84 20.15 -0.44 6X7 19.42 18.88 0.58
1x3 22.13 22.35 0.07 6x8 17.40 17.05 -0.90
2x2 18.52 19.22 0.08 X7 19.79 19.25 -0.89
2x3 20.80 21.42 0.00 7x8 17.76 17.42 0.64
2x4 19.58 19.98 -0.08 7x9 18.65 18.72 0.25
3x3 19.57 21.25 -0.07 8x8 18.04 16.55 0.26
3x4 18.36 19.82 -0.16 8x9 18.93 17.85 -0.43
3x5 20.47 21.32 0.23 8 xaL 16.64 15.75 0.16
4x4 20.26 21.52 0.24 9x 9 19.53 18.15 0.17
4x5 22.37 23.02 0.53 9 xaL 17.24 16.05 -0.14
4Xx6 20.87 21.28 -0.77 9x 1 17.74 17.42 -0.04
5x5 19.86 21.08 -0.76 10 x01 16.93 15.18 -0.03
5x6 18.35 19.35 0.45 10x1 17.43 16.55 -0.33
5x7 19.49 19.75 0.31 10x 2 17.54 16.88 0.36

Correlation: R(Y.Y;) = 0.960;  R(Y.Y;) = 0.889; R(Y.Y.) = 0.926

#Model 1 forAYg; Model 2 for ¥ (see text); Y: observed means.
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The correlations between g’'s ang (Table IX) RESUMO
are much smaller than the correlation between the respec-
tive predicted means, indicating that selection based on O esquema de cruzamento dialélico parcial de
Ts is less effective among lines than among crosses, whggmpthorne e CurnowB{ometrics 17 229-250, 1961) foi
compared with selection based on g's. The trait (ear leng@fjaptado para avaliacdo de linhagens ou genotipos em
and the sample of crosses were used herein merely tcffHzamento no nivel interpopulacional. Considerando uma

lustrate the proposed procedure and the results were @%ﬁ%:'gi‘&ggzggﬁfﬁgzii g:d%pﬁgmggic;:t?:t:n?;e
interpreted as conclusive. 9 popurac X

resultardons cruzamentos amostrados que sao avaliados

The partial circulant diallel cross at the 'nterp()puéxperimentalmente. As médias dose dos demais(n-s)

lation level, as proposed in this study, seems to be an altgfyiqos nao amostrados podem ser preditas pelo modelo reduzido
native method for the evaluation of the genetic value @fj = fn +'g+ 4, onde Y, & a média do hibrido entre a linhagem i
lines or genotypes in crosses at the interpopulation Ievgl: 1, 2,..., n) da populacdo | e a linhagem j (j = 1', 2',..., n") da
It seems to be advantageous over other methods whengbgulagéo II; m é a média geral e g referem-se aos efeitos de
following points are considered: capacidade geral de combinacdo das populagdes | e II,
1. It allows the evaluation of a greater number of lines releespectivamente. A capacidade especifica de combinggao (s
tive to the complete diallel; this point was aésopha- €stimada por diferenca, (s Y; - m - g- g). A sequéncia de
sized by Kempthorne and Curnow (1961) for the intrap&fuzamentos para cada linhagem (i) € [i x ], [i x ( + 1)1, [i x (
: ol A +2)],....[ix(+s-1)]. Qualquer (j + s - 1) > n é reduzido por
pulation partial diallel. N R :
2. The number of sampled crosses (ns) allows the predictﬁ)urptragao de n. Um processo de predicdo € sugerido por

. i substituicao de,@ g pelos contrastes=Y,.- .. eT, = Y- Y..;
of n(n - s) single crosses and g@ectionpressure on g coeficiente de correlacéo foi utilizado para comparar §s e

crosses is greatly increased. For example, for n = 1805 5 selecso de linhagens e hibridoandlise de variancia é

and s = 3, the selection of the 10 best crosses represggizada com o modelo, ¥ m + g+ g+ 5 + @ , e a soma de

a selection intensity of 0.1% . quadrados devida a capacidade geral de combinacdo é

3. The bas@opulations are chosen on thasis of their considerada para cada populagdo separadamente. Uma anélise

complenentary gene structure, so that theydappon de variancia alternativa é proposta para estimativa dos
cross combines alleles existing separately in the parerf@nponentes da variancia no nivel interpopulacional. A analise
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4. The tester ofnes of each population is a sample of In% T &4 P00 T 2at e o e oe T
o::fthe OPP(I)S'te ;I)Iopuic?tlonhso that th? (ﬁmbmm% abllltgto para o modelo reduzidoz[R?-- Y.) = 0.960] emenor para o
effects realistically reflect the potential of lines to be us L OV 6

y P of elo simplificado®) [R* (Y}, Y;) = 0.889]. Os resultados

in crosses. In this sense, the topcross procedure shaylgicaram que o procedin”fen'to proposto pode fornecer
give less realistic information on the combining abilityestimativas confiaveis das médias de hibridos ndo disponiveis
of lines, unlesshe same base populatioae used as no dialelo parcial.
testers of each other.
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the analgis of variance and desirable specific effectsernardo, R. (1994). Prediction of maize single-cross performance using
can be eventually detected. RFLP’s and information from related hybridiop Sci. 3420-25.
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for a better understanding of its properties and its poten- analysis of combining ability of varieties in partial diallel crosses.
tial for prediction and selection. Special attention must  Braz. J. Genet. 11419-430.
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. . . . relation to diallel systemg#ust. J. Biol. Sci. 9463-493.
interest will be a comparison between results obtainggaer, AR. andMiranda Filho, J.8. (1995).Quantitative Genetics in

here and the BLUP predictions proposed by Bernardo Maize Breeding2nd edn. lowa State University Press. Ames, lowa.

(1994), Jenkins, M.T. andBrunson, A.M. (1932). Methods of testing inbred lines
of maize in crossbred combinatiods Am. Soc. Agron. 2823-530.
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