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MULTIVARIA1E DIVERSI1Y OF POLISH WINlER TRITICALE 
CUL TIVARS FOR SPIKE AND OTHER TRAITS 

ABS1RACT 

The objeetive o f the present study was to determine the ex tent and pattern of genotypie diversity for 
six spike quantitative characters and two other traits in 36 winter tritleale cultivars released in Poland, 
to elassify the cultivars into similarity groups ( elusters) and to identify those traits, among the studied 
ones, whieh mostly diseriminated distinguished groups of cultivars. The 36 cultivars, released in the 
period from 1982 to 1999, were evaluated across three years 2002-2004 at the Experimental Field 
Station in Czesławice near Nałęczów, Poland. The experiments were carried out on the brown soil with 
loess subsoil. In eaeh year the one-replieated experimental design was used with 2 m2 plots, rows 20 
cm apart, and dense sowing using about 2 cm spacing o f seeds. Analyses o f variance for e ach trait data 
aceording to the random model (both cultivars and years were assumed to be random faetors) were 
done. To elassify and eharacterize genotypie diversity of the eultivars for the eight traits, the pattern 
analysis was used. It involved both eluster analysis using Ward's proeedure with a measure of the 
multivariate similarity among cultivars being Squared Euclidean Distance and canonical variate 
analysis (CVA) on the basis of cultivar BLUPs for the original traits. Quite different groups of cultivars 
for the studied traits were found, specially one group was substantially distanced to the others. As it 
was shown by CVA, spike length and number of spikelets per spike as negatively correlated with 
number o f grains per spikelet in the studied set o f the cultivars relatively targest contributed to overall 
differentiation of the distinguished eight groups and then, these traits best discriminated among the 
eight cultivar groups in the term of Mahalanobis distance for the considered traits. The l 000 grain 
weight and grain protein eontent much less contributed to overall discrimination of the cultivar groups 
than the previous four traits. The most important agronomie traits characterizing productivity of the 
spike grain weight and its two components, e.g. number of grains per spikelet and number of grains per 
spike bad least discriminating power for the groups of cultivars. Grain yield per unit area of cereals is 
a result of spike grain yield and the number of spikes per unit area. In these studies of winter triticale 
cultivar diversity only grain spike yield and its components were included. Thus, the presented study 
are a primary evaluating of phenotypic diversity in the cultivars. The furtber study on the cultivar 
diversity evaluation for grain yield per unit area and i ts components is necessary. 
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INlRODUCTION 

Knowledge of genetic diversity and variation provides breeders better insight 
for selecting parents in a breeding program in terms of identifying diverse 
genotypes for traits of adaptation and productivity (Autrique et al. 1996, Cui et 
al. 2001, Mohammadi and Prasanna 2003, Jaradat et al. 2004). Mating parents 
with complementary traits combinations may increase the chance of genetic 
gains for yield and yield stability. Study of diversity may also be interesting for 
crop management in order to match cultivars with speci:fic production 
environments (Schlosser et al. 2000). 

Studies of genotypie diversity among cereal germplasm, including cultivars, 
for adaptive and yield contributing traits, components of grain yield per plant 
andlor other morphological, physiological and phenological traits, is recognized 
as the first step for their classification and description (Jaradat 1991, Royo et al. 
1995, Schlosser et al. 2000, Mohammadi and Prasanna 2003, Jaradat et al. 2004, 
Persson et al. 2006, Rawashdeh et al. 2007). Objectives of such assessments are 
to classify the accessions into homogenous groups for mentioned traits, to 
characterize ( describe) obtained groups, to analyze the relationships among the 
groups of accessions and to identify a subset of traits that best distinguished 
differences among these groups 

Assessment of grain yield per plant components and other productive traits 
instead yield per se when studying phenotypic diversity of cereal germplasms, 
including cultivars, could be justified by: 

l) usually larger heritability of yield components than grain yield (Yan and 
Wallace 1995, Anniechlarico and Pecetti 1998) and 

2) existing relationships between yield and the mentioned traits. 
There are much experimental evidence of genotypie relationships between 

cereal grain yields (per plant or unit area) and its components. Gmin yield of 
dururn wheat genotypes was related ratber closely to spik:e length and grain 
weight per spik:e (Villegas et al. 2007). Wang et al. (2002) identified similar 
relations for spring wheat cultivars. Giunta et al. (1999) found grain numbers m-
2 as more important yield component than single grain weight in grain yield 
fonnation of triticale genotypes. Similar results were also reported for other 
small grain cereals (Evans 1993, Yan and Wallace 1995, Garcia del Morał et al. 
2003, 2005, Moragues et al. 2006, Peltonen-Sainio et al. 2007). The number of 
grains m-2 is determined through both spik:e number m-2 and spik:e fertility (grain 
number per spik.elet). Dominating contribution of grain numbers m-2 in a:ffecting 
genetic variation of grain yield was depended on a cereal species. Grain yield in 
spring oat and winter rye was associated at the genotypie level with higher 
numbers of set grain, while spring barley and winter wheat responded to yield in 
favored conditions of Finland also through higher single grain weight (Peltonen­
Sainio et al. 2007). 

Polish released triticale cultivars have not been studied to analyse the extent 






















