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ABSTRACT - Diallel analyses are commonly used for the estimate of population genetic effects. Different models can be 

used, with a direct effect on the inferences. The objective of this study was to determine and compare two diallel analysis 
models, fixed and random, regarding the combining effects among six wheat genotypes. The experiment was conducted in the 
county of Capão do Leão/RS in the year 2006. Six wheat genotypes were used that were used for artificial crosses according 
to a complete diallel model without reciprocals, resulting in 15 hybrid combinations. The data were subjected to diallel 
analyses according to model 2 of Griffing (fixed) and BLUP (random). The results show that both diallel models indicate 

similar general combining ability effects. On the other hand, for the specific combining ability, the data must be used with 
caution, considering the two models simultaneously. 
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INTRODUCTION Diallel analysis methods allow an estimate of the 
genetic effects. Such methods were proposed by 

S Hayman (1954), Gardner and Eberhart (1966) and Griffing 

of the best parents for crosses represents an excellent — 1956) in which the effects and the square sum of effects 
tool for the generation of elite populations to be targeted of general and specific combining ability are estimated. 

by selection. Therefore, diallel crosses are successfully Cruz et al. (2004) cite this last method as one of the 

used in plant breeding, since they allow the evaluation — most widely used in diallel analysis, which can also be 
of combining ability and heterosis potential of lines or — subdivided in four different methods. Each method has 
varieties when crossed, as well as basic studies on — a specific mathematical model for the analysis. This 

genetic structure of populations (Geraldi and Miranda — model can be analyzed as fixed, random or mixed, 

Filho 1998). depending on the parental sampling nature and study 

The use of procedures that enable the selection 
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objectives, but often the models are analyzed as fixed 

to simplify calculations (Resende 1999), 

N the usual form of diallel analysis genetic values 

are assumed as fixed, which may distort evaluations 

and even bias the estimated genetic values (Henderson 

1975). In many cases, the genetic effects can be 

considered random. However, the traditional analysis 

includes genetic effects in the fixed matrix using the 

method of ordinary least squares. In practical terms, 

this would not allow the use of mixed model techniques. 

Therefore, an approach using mixed model equations 

is used, developed by Henderson (1949). 

When using the mixed linear model method, random 

effects are predicted by the Best Linear Unbiased 

Prediction (BLUP) and the fixed effects are estimated 

by the Best Linear Unbiased Estimator (BLUE) (Resende 

1999). This method is adequate for the prediction of 

genetic values of each individual, and can be used to 

predict not-performed crosses (Bernardo 1996). The 

approach consists in considering genetic effects as 

random, adjusting them for the remaining fixed effects of 

the model. It is also appropriate for high unbalanced orders. 

The concepts of the nature of effects present in a 

model have been refined, but generally deal with the 

same range of inferences to be performed. In case of 

fixed effects, conclusions are limited to the results, i.e., 

specific to locations and genotypes of the analysis. 

On the other hand, when considering the effects as 

random, conclusions can be extrapolated to a wider set 

of environments. The use of mixed models (Panter and 

Alten 1995) would also allow the extrapolation of 

inferences to other conducting environments. This 

would be useful for the indication of genotypes, 

especially when quantitative traits are analyzed, which 

are under strong environmental influence (Falconer and 

Mackay 1997). 

Therefore, when information on combining ability 

of quantitative traits in breeding programs is required, 

itis essential that a wider range of genotype expressions 

can be obtained, since very often possible 

combinations are missing. The objective of this study 

was to evaluate two diallel analysis models, Griffing’s 

(fixed) and BLUP (random), with regard to their 

combinatory effects for six wheat genotypes. 

MATERIALAND METHODS 

The experiment was established in the year 2006 
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in an experimental field of the Centro de Genomica e 

Fitomelhoramento (CGF) from the Faculdade de 
Agronomia Eliseu Maciel (FAEM), Universidade 
Federal de Pelotas (UFPel), located at Capão do Leão 
County - RS (lat 31º 52' 00” S; long 52°21' 24" W; 13.24 
m asl). The climate classification is Cfa, with a mean 
annual precipitation of 1,280.2 mm (Moreno 1961). The 

soil is a clayey-texture Typic Hapludult with a hilly relief 

and the water table is close to the surface. 

A total of six Brazilian wheat genotypes were 
selected because of their contrasting tillering capacity: 
FUNDACEP 29 (provided by the Fundação Centro de 
Experimentação e Pesquisa - FUNDACEP); IPR 85 (of 
the Instituto Agronômico do Paraná - IAPAR); OCEPAR 
1-JURITI (from the Cooperativa Central de Pesquisa 
Agrícola - COODETEC); Safira (from OR Melhoramento 
de Sementes Ltda), BRS Figueira and BRS 177 (from 
Embrapa Trigo). The genotypes were artificially crossed 
according to the diallel model without reciproc 
consequently resulting in 15 hybrid combinations. 

F seeds from each combination were obtained in 
a greenhouse in the summer growing season of 2006, In 
July 2006, a field experiment was installed with parents 
and F, generations. Plants were grown in 3-m-long rows 
spaced 0.3 m apart in a completely randomized block 
design with three replications, where each individual 
plant was considered an observation unit. 

The following traits were evaluated: i) number of 
tillers per plant (NT p"!), by counting the number of 
tillers of each plant individually at flowering; ii) number 
of fertile tillers per plant (NFT p!) at maturation stage; 
iii) ear weight per plant (EW p"!), by weighing the main 
ear in grams; iv) grain weight per plant (GW p"!), by 
weighing the grains of the main ear, in grams; v) number 
of grains per plant (NG p"!), by counting grains on the 
main ear of each plant and vi) grain yield (g) per plant 
(GY p'), by threshing each plant individually. 

The data were subjected to analysis of variance 
and the sum of squares of treatments were partitioned 
into general (GCA) and specific combining ability (SCA), 
based on an a diallel analysis of variance. In the 

partitioning, Griffing method 2, model B (Griffing 1956) 

used. The statistical model was, 

Y=m+g, +g,+S,+Es where: Y, is the mean value 
of the combination (i # j) or parental (i = j); m is the 
general mean; g,, g; are the effects of the general 
combining ability of i and j parent, respectively; Sy 
is the specific combining ability effect for the crosses 

s, 

was 
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between i and j parents; and € ; is the mean experimental 

error, considering the model fixed. These analyses were 

performed using software Genes (Cruz 2001). 

For the diallel analysis based on random effects, 

Selegen-REML/BLUP was used, model number 36, using 

complete blocks and one plant per plot, considering 

unrelated parents (Resende 2002). The statistical model 

was y = Xr + Za + Wf+e, where: y is the data vector; ris 

the vector of replication effects (assumed as fixed) 

added to the general mean; a is the vector of individual 

additive genetic effects (assumed as random); fis the 

vector of full-sib line dominance effects (random); e is 

the vector of errors or residues (random) and capital 

letters represent incidence matrices for these effects. 

Data means were compared by the Scott & Knott 

test at 5% probability. Spearman’s correlation analysis 

was used to estimate the association between the 

methods (fixed and random), considering the GCA and 

SCA effects in each treatment. The association between 

means was estimated by Pearson’s correlation. 

RESULTS AND DISCUSSION 

The analysis of variance detected significance at 

5% probability for the treatment mean squares (TMS) 

in all evaluated traits (Table 1). In this way, the square 

sum of treatments was partitioned into general (GCA) 

and specific (SCA) combining ability, according to 

Griffing’s method 2 (Griffing 1956). The significance for 

TMS was expected since the parents were selected 

based on their high genetic dissimilarity for the 

evaluated traits, mainly tillering capacity. Likewise, GCA 

and SCA effects were significant (p<0.05) for all 

evaluated traits. The significance of effects indicated 

the presence of variability among GCA effects (g;), 

associated to additive gene effects and among SCA 

effects (S;), associated to non-additive gene effects 

(Cruzetal. 2004). 

The higher GCA and SCA mean square values 

found in this study suggest that additive gene effects 
are more important, stabilizing the expression of these 

traits in the F; generation (Allard 1999), as Joshi et al. 

(2004) also observed for wheat . However, the 

predominance of non-additive and the presence of both, 

additive and non-additive gene effects were also 

observed in bread wheat (Menon and Sharna 1997). 

Other reports claim that GCA effects tend to persist in 

self-crossing generations, while SCA varies according 

to the population evaluated and is mainly determined 

by the type of gene action involved in the trait control 

(Masood and Kronstad 2000). The reason is that 

dominant and episthatic gene actions decrease when 

generations are advanced, due to a reduction in the 

fraction of heterozygous plants in the population. 

The original means and the means attributed to 

genetic effects only (BLUP random model) were 

calculated for the populations and their respective 

parents (Table 2). Regarding the parental mean, the 

highest values for the traits number of tillers per plant 

(NT p!) and number of fertile tillers (NFT p!) were 

observed for genotype BRS Figueira. For ear weight 

per plant (EW p"!) and grain weight per plant (GW p!), 

the individual performance of IPR 85 was best. For the 

traits number of grains per plant (NG p™!) and grain yield 
per plant (GY p"!), the best performance was observed 

for BRS 177. These results indicate the parents with 

greatest capacity to confer considerable genetic 

variability to the progenies. The values further indicate 

Table 1. Diallel variance analysis mean squares by balanced fixed model of Griffing, for six wheat traits * 

Mean squares (MS) 

SV o NTp' NFTp' EWp' NGp' GWp' GYp' 
Treatment 20 135.30* 96.34* 0.29* 166.82*% 0.18* 174.42% 

GCA | 493.37* 347.06* 0.67* 362,58* 0.36* EN 

SCA 15 15.94% 277 0U 101.57* 0.12* 115,36* 

Error 40 436 ST 0.06 178 004 579, 

CV (%) 1218 1638 837 740 1222 11.02 

t* Traits: NT p” (number of tillers per plant), NFT p"! (number of fertile tillers per plant), EW p (ear weight per plant), NG p” (number 
of grains per plant), GW p'' (grain weight per plant) and GY p (grain yield per plant). * Significant at 5% probability by the F test. CV 
(%) Coefficient of variation 
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that the mean performance (mean parameter) is 

preferable to the random genetic model (BLUP mean), 

since the results are consistent. The mean performance 

of each genotype regarding the combinations in which 

they participate as parents (Y;), indicated BRS Figueira 

as a superior genotype for three of six traits (NT p"!, 

NFT p! and GW p!), demonstrating the genetic 

potential of transferring favorable alleles to improve 

population performance, suggesting the hypothesis 

that the GCA of genotype BRS Figueira is higher than 

of the other genotypes for these traits. In this sense, 

the use of genotype BRS Figueira in breeding programs 

can represent a viable strategy for increasing tiller 

production and grain yield. Besides, no difference was 

detected in the evaluation of the trait number of tillers 

during flowering or maturity, when tested by the 

parameter of the mean of the best genotypes. On the 

other hand, it must be pointed out that the genotypes 

with the highest means were those with the highest 

differences between tiller production at flowering and 

at maturity. These phenomena could be attributed to a 

higher tiller senescence rate in genotypes with higher 

tillering capacity (Richards 1988) and should therefore 

be used with caution by breeders. 

Table 2. Analysis of means' for six traits“* and mean genetic component effect based on the random model (BLUP) 

Generations NTp' NFTp' EWp' NGp' GWp' GYp' 

OM. BLUP OM. BLUP OM BIUP OM. BLUP OM. BLUP OM. BLUP 

OCEPAR 11-JURITI 773 739 656c 634 2630 277 3525 3507 120b 123 106% 1130 

FUNDACEP29 98% 1007 83% 858 27b 288 4689 4724 175b 179 1450e 1457 
IPR 85 905¢ 941 82l 8% 352 349 4267c 4306 194a 195 127le 1312 

BRS 177 269 2242 1882 1871 289b 293 5507a 5468 159h 163 3533 3487 
Safira 2567b 25.17 17.8% 1836 276b 279 51.8% 5175 155b 159 1806d 1837 
BRS Figueira 3090a 3033 2533a 2523 250b 258 4067c 4029 139h 144 2420c 2437 

OCEPAR 11-JURITI/ 852 865 72c 74 327a 318 4575b 4579 182 178 1334e 1348 

FUNDACEP29 
OCEPAR 11-JURITI/IPR85 980e 954 873% 840 323 323 418c 4212 165b 168 1600d 1612 
OCEPAR 11-JURITI/BRS 177 1264e 1318 994c 1110  3.1la 307 48486 4830 174b 170 1663d 1687 

OCEPAR 11-JURITI/Safira 1734c 1687 1485b 1386 325a 312 5873a 5733 192a 182 259% 2563 

OCEPAR 11-JURITI/ 1677c 1715 1492b 1531 292b 289 3780d 3802 1626 159 241% 2406 

BRS Figueira 
FUNDACEP29/IPR 85 1398d 1299 1104 1020 337a 333 5367a 5303 213a 207 1912d 1908 
FUNDACEP29/BRS 177 1775c 1730 1487b 1433 3.04a 310 57552 5678 1852 183 1758 1777 

FUNDACEP 29/ Safira 1142 1303 89% 1120 290b 292 4846b 4867 176b 177 1236 1275 
FUNDACEP29/ 2133b 2088 1917b 1816 324 310 4567b 4544 1952 187 2658 2633 

BRS Figueira 
IPR 85/BRS 177 1443d 1487 1328 1364 35la 340 55052 5435 229a 216 2105d 2117 

IPR 85/Safira 1808 1781 1647> 1546 33la 324 5159 5123 1962 192 3645 3573 
IPR 85/BRS Figueira 1747c 1806 1537b 1626 296b 300 3602d 3667 167a 170 2850c 2827 
BRS 177/Safira 2373b 2347 2064 1978 26lb 273 4762% 4802 162b 164 2554c 2553 

BRS 177/BRS Figueira 2508b 2514 2232a 2211 293b 290 3508 3613 15% 160 2904c 2893 
Safira/ BRS Figueira 2600b 2610 2339 2277 250b 260 3845d 3907 152b 155 3086b 3060 

OCEPAR 11-JURITI(Yi)* 1213 1213 1038 1040 307 304 4465 443 16 168 1779 1791 

FUNDACEP29(Yi) 1381 1382 1162 116 311 308 4966 4949 188 185 1725 1733 
IPR85(Yi) 1380 1378 118 1213 332 328 4681 4674 194 191 232 DA 
BRS 177(Yi) 1939 1939 1664 1661 303 302 4981 4971 178 176 2420 2419 

Safira(Yi) 2037 2040 1704 1690 289 290 4945 4934 172 171 2487 2476 
BRS Figueira (Yi) 292 294 2008 1997 284 284 3895. 3927 16% 162...2723. 2109 
Média Geral do Dialélo 17.16 1713 1459 1457 302 301 4639 4633 174 173 2184 2185 

'* Means: O.M. (original mean of the trait, where: atments followed by the same letter do not statistically differ by the Scot Knot test 
at 5% probability). “*'Traits: NT p* (number of tillers per plant), NFT p" (number of fertile tillers per plant), EW p (ear weight per 
plant), NG p (number of grains per plant), GW p'! (grain weight per plant) and GY p (grain yield per plant). * Mean performance of each 
genotype regarding the parental combinations in crosses (Yi) 
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The analysis of GCA effects for the six parents 

evaluated in this study in the two models (fixed and 

random) facilitates the identification of highly promising 

genotypes for use in crosses targeting higher grain 

yields. By Griffing’s method, high positive or negative 

gi (GCA) estimates indicate that the parent analyzed 
performs better or worse than the others included in 
the diallel design (Cruz et al. 2004). In this sense, the 
GCA performance of the cultivars BRS Figueira, Safira 

and BRS 177, with high and positive values for the traits 

NT p!, NFT p'! and GY p'!, indicate the potential of 

these genotypes for use in crosses targeting these traits. 

The use of genotypes with high number of tillers 

(BRS Figueira, Safira and BRS 177) in crossing blocks, 

with the goal of increasing grain yield and ear number 

in wheat is based on gene complements. This suggests 

that these genotypes will determine a wider range of 

selection classes, with a high probability of forming 

superior progenies. The same is true for genotypes with 

alow tiller number, such as IPR 85 and FUNDACEP 29, 

regarding the traits EW p'and GW p!, with high and 

positive GCA values. However, the use of these 

genotypes in breeding programs with the goal of 
increasing grain yield, based on GCA only, should only 

be used in the selection targeting the traits EW p-land 

GW p!, since the effects on the other traits were 
negative. Regarding the trait NG p!, the genotypes with 

high GCA values were FUNDACEP 29, BRS 177 and 

Safira (Table 3). 

The variability of results regarding the GCA gene 

effects was high for the tested genotypes, and the range 

of classes of selection was wide in different traits. GCA 
estimates with similar sign and value for both diallel 

models were also observed. This demonstrates a stable 
prediction of GCA performance, despite the 

environmental influence. The importance of GCA is 

related to the high effectiveness and easiness of 

selection due to predominant additive effects involved 

in the trait expression. This feature is most pronounced 

in self-pollinating plants, since they are fixed after 

successive generations of selfing. 

The SCA effects are interpreted as deviations of a 

hybrid compared to the value expected based on the 

parental GCA. Therefore, reduced S;; values indicate 

that hybrids have a similar performance to what would 

be expected based on GCA values, while high absolute 

S;; values indicate a better or worse performance than 
the expected based on the GCA (Cruz et al. 2004). The 

SCA estimates (S;;) revealed either positive or negative 

values for both analysis models. A predominance of 

negative values on S;; effects of parents indicates that 

both contribute to increase the progeny potential for 

most of the studied traits. In this sense, the genotypes 

IPR 85 (with -7.55 and -7.38 for Griffing’s fixed model 

and BLUP, respectively) and Safira (with -7.38 and -5.87 

for Griffing’s fixed model and BLUP, respectively) lead 

to the highest positive heterosis in hybrids, regarding 

GY p! in both analysis models (Table 4). 

To detect the most promising populations to be 

used in breeding programs, one must consider the 

positive S;; values plus at least one parental with a high 

GCA effect (Cruz et al. 2004). In this sense, the highest 

SCA effect for trait GY-p'! was observed in populations 

derived from IPR 85 x Safira (X =36.45) and OCEPAR 11- 

JURITI x Safira (X= 25.93) crosses. This is due to a 

high mean performance of genotypes with reduced tiller 

numbers for the other yield components, as observed 

in IPR 85 for EW p"! (X'=3.52) and GW p"! (X'=1.94). 
This performance is attributed to a buffering effect of 

genotypes with low tillering capacity, to compensate 
for the low number of tillers (Scheeren et al. 1995). 

Table 3. General combining ability (g) of six wheat parents, considering fixed (Griffing) and random (BLUP) models, for six traits* 

Genotypes NTp' NFTp' EWp' NGp' GWp' PGp' 

Fixed Random Fixed Random Fixed Random  Fixed Random FixedRandom Fixed Random 

OCEPAR I1-JURITI 494 971 416 814 0008 0011 27 42 012 0198 443 . -582 

FUNDACEP29 341 658 3 -576 004 0064 251 368 0l 0146 436 -585 

IPR85 352 679 26 49 0289 043 015 015 017 0243 079 08 

BRS 177 236 46 206 4 0003 0004 364 53 001 0019 345 459 

Safira 347 675 224 435 0127 0188 298 - 435 003 0042 179 238 

BRS Figueira 604 1173 546 1054 0194 -029 629 898 043 0168 433 578 

*Traits: NT p! (number of tillers per plant), NFT p'* (number of fertile tillers per plant), EW p"! (ear weight per plant), NG p"* (number of 
grains per plant), GW p” (grain weight per plant), GY p™* (grain yield per plant) 
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Table 4. Specific combining ability (s, and ;) of 21 treatments, considering fixed (Griffing) and random (BLUP) models, for six traits 

Genotypes NTp' NFTp' EWp' NGp' GWp' PGp' 
Fixed Random Fixed Random — Fixed Random — FixedRandom FixedRandom Fixed Random 

OCEPARIL-JURITIO 046 003 030 — 009 037 023 5714 706 028 -030  -231 473 
FUNDACEP29 04 048 019 023 033 019 454 278 020 009 139 -143 
IPR85 -105 05 -L17° 075 007 005 342 312 015 002 755 765 
BRS 177 080 068 009 013 012 007 138 304 017 012 659 842 
Safira 156 128 -120 057 000 004 047 106 012 010 738 -587 
BRS Figueira 165 146 018 011 013 014 687 2M 009 012 63l -326 
OCEPAR 1I-JURITI/ 028 034 016 -020 02 014 046 029 010 008 029 254 
FUNDACEP29 

OCEPAR1I-JURITI/ 112 — 066 091 039 007 000 -167 204 014 007 062 228 
IPR 85 

OCEPAR1I-JURITI/ -194 -140 255 -14l 011 006 14 14 012 006 423 438 
BRS 177 

OCEPAR 11-JURITI/ — 165 121 218 18 037 02A 1205 1092 035 021 672 550 
Safira 

OCEPAR I1-JURITI/ -149 -100 097 047 011 003 041 173 014 005 245 23 
BRS Figueira 

FUNDACEP29/ 3T 255 206 101 002 007 491 49 ou 014 244 069 
IPR 85 

FUNDACEP29/ 164 115 121 064 008 006 499 59% 001 002 335 346 
BRS 177 

FUNDACEP29/Safira -580 419 484 267 003 003 343 -168 005 002 692 736 
FUNDACEP29/ 154 117 212 120 038 021 306 176 024 016 477 452 
BRS Figueira 

IPR85/BRS 177 -156 16 078 04 021 017 516 54 036 029 345 24 
IPR 85/Safira 098 069 24 12 013 010 236 27 008 009 1361 1322 
IPR85/BRS Figueira  -220 -154 208 -109 015 008 392 510 01 007 312 407 
BRS 177/ Safira 073 066 173 B 027 019 540 315 009 007 -155 018 
BRS 177/BRS Figueira -049  -0.17 020 026 01l 004 -866 836 003 005 059 189 
Safira/ BRS Figueira — 068 028 109 074 019 017 463 495 005 007 289 467 

“Traits: NT p' (number of tillers per plant), NFT p"! (number of fertile tillers per plant), EW p! (ear weight per plant), NG P (number of grains per plant), GW p'! (grain weight per plant) and GY p (grain yield per plant) 

An indirect increase was seen in GY p! via a higher 

GW p! for the cross OCEPAR 11-JURITI x Safira (X= 

1.92) and IPR 85 x BRS 177 (X=2.29), with high positive 

values. Likewise, the selection of plants from the 

population FUNDACEP 29 x BRS Figueira (X=3.24) and 

OCEPAR 11-JURITI x Safira (X=3.25), with high positive 

SCA values for trait EW p"!, suggests a strong genetic 

gain potential. The results for these traits also agree in 

the two diallel analysis models. 

The results did not reveal a total agreement in the 
best performance combination rankings, when 
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comparing SCA data for the fixed model of Griffing and 
BLUP. For trait NFT p’!, the best three performances 
changed according to the model used. The best crosses 
for the fixed model (Griffing) were IPR 85 x Safira (2.24); 
OCEPARI1-JURITI x Safira (2.18) and FUNDACEP 29 x 
BRS Figueira (2.12). For the random model (BLUP), best 
performances were observed for IPR 85 x Safira (1.21), 
FUNDACEP 29 x BRS Figueira (1.20) e OCEPAR| |- 
JURITI x Safira (1.18). Likewise, regarding the ranking 
of best genotypes the SCA of trait NG p"! was not 
coincident in both models. This indicates that inferences 
for this trait should be considered cautiously. 
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The association of SCA estimates for both models 

did not reveal a complete agreement, as can be 

observed by the correlation estimates, even when the 

values were high and positive (Table 5). The two models 

must therefore be evaluated jointly, to obtain a more 

Table 5. Spearman's correlation coefficients (r) between the two 
evaluation models (fixed and random), for the general and specific 
combining ability parameters (GCA and SCA) and Pearson's 
correlation (r) between the performance parameter (population 
and parental means), for six wheat traits 

Traits* Parameters S 

Performance GCA SCA 
NTp' 0.99* ” 0.97* 
NFT p' 0.99% ” 0.98* 
EW p' 0.98* Ik 0.94* 
NGp' 0.99% 1 0.94% 

GWp' 0.98* 0.94* 0.89% 
GYp' 0.99* 0.94% 0.94* 

(OTraits: NT p” (number of tillers per plant), NFT p (number of 
fertile tillers per plant), EW p (ear weight per plant), NG p (number 
of grains per plant), GW p' (grain weight per plant) and GY p (grain 
yield per plant). * Significant at 5% probability by the ¢ test 

precise estimate of quantitative traits, contributing to 

the identification of the best hybrid combinations. For 

the parameters performance and GCA effect, the results 

of fixed and random models show are highly correlated, 

with a coefficient close to 1.0. This indicates a high 

reliability in the identification of genotypes for crossing 

blocks, suggesting the predictability of additive effects 

for inferences related to homozygous génotype 

performances, i.e., related to mean and GCA effect 

parameters. 

CONCLUSIONS 

Both diallel models agree for general combining 

ability effects. On the other hand, for the specific 

combining ability, analyses should be preformed with 

caution and simultaneous use of fixed and random 

data. 
Specific combinations, such as IPR 85 x Safira, 

are favorable for genetic gains, particularly for 

quantitative traits. 

Capacidade combinatéria de genétipos de trigo sob 

dois modelos de analise dialélica 

RESUMO - As metodologias de andlise dialélica permitem estimar os efeitos genéticos de uma população por diferentes 
modelos, com influéncia direta nas inferéncias de andlise. Desta forma, o objetivo deste trabalho foi determinar e comparar 
dois modelos de análise dialélica, fixo e aleatdrio, quanto aos efeitos combinatérios entre seis genótipos de trigo. O experimento 
foi conduzido no municipio de Capão do Leão/RS no ano de 2006. Foram utilizados seis gen6tipos de trigo, os quais foram 
submetidos a cruzamentos artificiais conforme modelo dialélico completo sem os reciprocos, resultando em quinze combinagdes 

hibridas. Os dados foram submetidos à andlise dialélica pelos modelos dois de Griffing considerando o modelo fixo e de BLUP 

ao considerar aleatério. Os resultados evidenciam que os dois modelos dialélicos, revelam concordancia com os efeitos de 
capacidade geral de combinação. Por outro lado, para capacidade especifica de combinagdo, os dados devem ser utilizados com 
cautela, considerando os modelos simultaneamente. 

Palavras-chave: BLUP, Griffing, fixo, aleatório, caracteres quantitativos. 

Cruz CD, Regazzi AJ and Carneiro PCS (2004) Modelos 
biométricos aplicados ao melhoramento genético. 
Universidade Federal de Vigosa, Vigosa, 480p. 
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