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Genetic variation of several bread wheat
(Triticum aestivum L.) genotypes based on some
morphological traits

Zréznicowanie genetyczne kilku genotypow pszenicy z\ajue;
(Triticum aestivum L.) na podstawie niektérych cech morfologicznych

Summary. The genetic diversity among 56 bread whéaiticum aestivum L.) genotypes was
evaluated by 18 agronomical traits in the experialdield at Maragheh, Iran. Significant differ-
ences among bread wheat genotypes in all of theumnea traits i.e. stem diameter, plant height,
leaf number, leaf length, leaf width, tiller numpimternode length, peduncle length, spike length,
floret number, spikelet number, grain number, langt awn, grain diameter, grain length, the
number of days to flowering, thousand seed weigist grain yield. The coefficient of variation
(CV) was high for grain yield (25.61%), number ditis per plant (22.06%) and number of grains
per spike (21.45). The other remaining traits rdedrmoderate to low CV estimates from 14.30%
in grain number per spike to 4.81% in days to flomg The largest thousand seed weight was
45.93 g, the lowest thousand seed weight was 26.46d the mean thousand seed weight was
37.85 g. The mean performance of grain yield wa&150kg h&, the minimum grain yield was
2835.0 kg haand the maximum grain yield was 7125.3 kg H&/ard’s minimum variance cluster
analysis based on squared Euclidian distance orathelata of 18 agronomic traits clearly sepa-
rated five clusters. In general, cluster analybihe 56 genotypes based on the selected agronomic
traits was consistent with known information. Oleint materials could be important germplasm
resources for enriching the genetic backgroundoafiraercial cultivars. Such genetic differences
of bread wheat traits studied in this investigattam be applied as a new source of variation in
other breeding programs and crossing nurserieseieding program.
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INTRODUCTION

Bread wheat is an important cereal crop of Irau, lB&sed on area and production it
ranks first in cereals, which is provides more ishunent for the people of the world
than any crop, and provides the nutrition for theager part of the world population.
Statistics of Iran show that in 2012 winter wheaswrown on a total area of 7.000.000 ha
with total production of 13.800 thousand tones amerage yield 2 t ik according to
the data of FAOSTAT [2012]. During the last decadgmd progress has been made in
increasing the unit area yield of wheat, but by paring the mean wheat yield in Iran
with the mean yield of wheat in the advanced caoestiwe are still outlying at the rear.
The important objective of plant breeding is theredepment of genotypes combining
high yielding with good quality and a great sucaaefsdeveloping favorable wheat geno-
types has been made through genetic improvemerdazgicet al. 2008; Sonmezoglu
et al. 2012]. Breeders associated the progress in amtovement with the presence
of diverse plant material with new germplasm [Mavegand Rachovska 2004].

Grain yield is the complex trait which is resultyiéld components (number of plant
per area, number of grain per spike, grain weightwell as other related traits such as
plant height, number of spikelets per spike ancothaits and also it is influenced by
genotype and agro ecological conditions [Drezeteal. 2007; Atkinsonet al. 2008].
Several morphological traits have been identifiednfluence on grain yield by many
researches [Gorat al. 2005; Knezeviet al. 2008; Aliu and Fetahu 2010]. The global
climatic changes and the increasing population leastronger emphasis on high yiel-
ding genotypes as well as on the high quality priypef the new wheat genotypes. Many
breeders improve new genotypes, in order to achi@eer production, and demands of
the population [Mangova and Rachovska 2004; Songlesbal. 2012]. Bread wheat is
produced under a wide range of climactic envirorsi@md due to its high adaptability
with various environments; its distribution rangenore than any other crop. Morpholo-
gical traits can be used to characterize genetiersity and in plant breeding programs,
it is desirable to have large genetic diversitytfug creation of new genotypes. The aim
is to measure the genetic similarity and genettagice among genotypes, which can be
used to estimate the expected genetic variatiodiffierent combinations of progeny
[Gegaset al. 2010; Sonmezoglet al. 2012]. In general, the investigation of genetic
diversity has two major targets (i) analysis of baeels of polymorphism among indivi-
duals and (ii) research of the distribution of pobrphism. Genetic diversity can be
assessed form pedigree analysis, morphologicas$ toaimolecular markers and it is the
material basis for crop improvement [Knezesti@l. 2008; Habaskt al. 2009].

It is important to investigate the genetic variataf the wheat genotypes in breeding
programs. According to Mollasadeg#i al. [2012], last internode length, number of
spike per unit area, plant height and grain nunshewed more genetic variation. Selec-
tion for grain yield could be useful if sufficiegenetic variability is present in the ge-
netic material and genotypic association is impuria determining the degree to which
various yield contributing traits are associatethwgrain yield. There are several differ-
ent genetic resources for wheat improvement thatnoercial cultivars have been the
preferred ones due to their ease of crossing. @hegenetically homozygous but usually
heterogeneous because of non-intense selectiorfarimers. The characterization of
commercial cultivars is crucial for exploiting tlyenetic variability for various traits.
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Genetic diversity in resources can be identifiedsbyeral methods such as morphologi-
cal screening and morphological traits of wheatehbgen used for the identification of
genetic diversity and selection criteria in bregdmmograms [Salerat al. 2008; Akcura
2011]. The objective of this paper was to determiagations among examined bread
wheat genotypes using morphological data and giieid waht this information will be
useful to improve the developing wheat cultivars.

MATERIALS AND METHODS

In this study, 56 bread wheat genotypes as cultivpabreeding lines from Iran origin
were characterized by using morphological charadfeab. 1). The bread wheat genotypes
were kindly provided by the Gene Bank, Seed andtPfevestigation Institute, Iran. The
wheat genotypes were subjected to morphologicarebsons. Seeds were cultivated in an
experimental and distributed randomly to minimike environmental effects. The wheat
genotypes were sown in a randomized complete laesign layout with three replications.
The fertilizer application was performed before Bmw60 kg hdof N, 30 kg hd of P and
20 kg h&d of K were broadcast on the surface and tilled theo soil and the weeds were
controlled chemically. Normal agronomic and cultymaactices were applied to the expe-
riment through out the growing season accordirigdal practices.

Table 1. The name and type (cultivar or line) oflteat genotypes which were from Iran origin
Tabela 1. Nazwa i typ (odmiana lub linia) 56 gep6ty pszenicy poochodeych z Iranu

Code Name Type Code Name Type | Code Name Type
Kod Nazwa Typ Kod Nazwa Typ Kod Nazwa Typ
Gl Niknezhad | cv. G20 C-85-9 In. G39 Chanab Ccv.
G2 Alvand-1 Ccv. G21 Arvand cv. G40 | Sorkhtokhm cv.

G3 Shahpasand| cv. G22 Hirmand cv. G41 | C-84-5502 In.

G4 Pishtaz Ccv. G23 Zagros CV. G42 Omid Ccv.
G5 Marvdasht | cv. G24 Shiroodi-1 cv. G43 Akbari cv.
G6 Golestan Ccv. G25 Zarin cv. G44 Tabasi Cv.
G7 MS-81-14 In. G26 Azar-2 cv. G45 Shiraz cv.
G8 C-85-11 In. G27 C-85-13 In. G46 Ln. A Ccv.
G9 Sepahan Ccv. G28 Alvand-2 Ccv. G47 | Mahdavi-1 In.

G10 |C-84-55-B In. G29 Verinak cv. G48 | Mahdavi-2 In.

G11 Chamran cv. G30 C-85-5512 In. G49 | B-Roshan Ccv.
G12 Norstar Ccv. G31 Roshan-2 Ccv. G50 Shahriar Ccv.
G13 Karaj-3 Ccv. G32 Ghods cv. G51 Bahar cv.
Gil4 Sabalan Ccv. G33 | Cross-Shahi cv. G52 Kavir cv.
G15 Arta cv. G34 Tous cv. G53 | Shiroodi-2| In.

G16 Alborz Ccv. G35 Moghan-1 CV. G54 Falaat-2 CV.
G17 Bayat Ccv. G36 | CDC-Ospray cv. G55 Sistan cv.
G18 C-85-8 In. G37 Falat-1 cv. G56 Saison Ccv.
G19 Roshan-1 | cv. G38 Tajan cv.

cv. — cultivar — odmiana
In. — line — linia



Genetic variation of several bread whéait{cum aestivumL.)... 47

Data were recorded for 15 morphological charaaéten randomly selected plants,
as follows: stem diameter (SD), plant height (Pldaf number (LN), leaf length (LL,
in cm; Leaf length was defined as the distance ftoentip of the leaf to the connecting
point of the main stem), leaf width (LW, in cm; [fegidth was measured as the widest
region across the lamina perpendicular to the Fngdtller number (TN), internode
length (NL, in cm, length of five internodes frofmetgenotypes), peduncle length (PL,
in cm, uppermost internode), spike length (SL)rdtonumber (FN), spikelet number
(SN), grain number (GN), length of awn (AL), grallmmeter (GD, in mm), and grain
length (GL, in mm). The numbers of days from sowtimdlowering, (Zadoks Scale = 60;
generally, flowering in wheat begins within three four days after head emergence)
(DF), thousand seed weight (TS) and grain yield (&Y ha') of each plot traits were
measured. Normality test using Shapiro-Wilk methas performed and the means of
18 agronomic traits were used for clustering araly®air-wise distances between the
genotypes based on squared Euclidian distanceeorath data of measured agronomic
traits were calculated. Ward’s minimum variancestdu analysis [Ward 1963] was used
to group the tested accessions in the experimémg tise statistical software SPSS (ver-
sion 14, SPSS Inc 2004).

RESULTS

ANOVA indicated significant difference for all ohe measured traits of 56 wheat
genotypes (results are not shown) and these fisdingld be a result of large variation
among wheat genotypes. Large genetic variatioreetflgenetic differences and such
considerable range of phenotypic variations pravidegood opportunity for grain yield
improvement of wheat. Days to flowering ranged fr@dnto 90 days and its mean for the
wheat genotypes was 85.24 days, thus it is posgiblse this plant materials for selec-
tion of early flowering in wheat (Tab. 2). The mestem diameter was 3.19 mm and
varied from 1.90 to 4.50 mm. The tallest wheat gggm®was 114.12 cm, while the shor-
test one was 47.06 cm and the mean plant height8®#&% cm. It seems that there is
good genetic variation for plant height in measundrtat genotypes and could be used
for developing new dwarf cultivars. Mahmoetal. [2006] obtained different results for
wheat plant height from 62 cm to 110 cm, while Adind Fetahu [2010] realized range
71 to 79 cm for plant height in different bread athgenotypes.

The minimum number of leaves at flowering time Washe maximum number of le-
aves at flowering time was 8, and the mean leafbmrmwvas 5.57 (Tab. 2). The leaf
length ranged from 7.84 to 24.51 cm and its meas Wh81 cm while, the leaf width
ranged from 4.00 to 12.10 cm and its mean was &75The lowest tiller number was
1 and the highest tiller number was 6, while theamgller number was 2.32 (Tab. 2).
The estimate coefficient of variation (CV) was hifgr number of tillers per plant
(22.06%). Similar large CV amount was reportedtilter number of wheat by Mollasa-
deghiet al. [2012]. The longest last internode length wa®2Xm and the shortest one
was 10.53 cm while the mean of last internode lemgts 15.05 cm. According to Austin
and Jones [1975], most magnitudes of the wheat pkight variations are attributable to
differences in internode length rather than intdeoumber.
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Table 2. Descriptive statistics of the measureitstia 56 wheat genotypes
Tabela 2. Statystyka opisowa badanych cech u 56tgedw pszenicy

Traits - Cechy od | Srednial MMM | b Zakige,
Bf]‘iyzggirg ;Svgg‘ﬁvtv?t;'iz":g'”g DF | 85.24| 80.00 90.00 | 10.00 22.60
Stem diametegrednica todygi SD 3.19 1.90 4.50 2.0 19|01
Plant height — Wysokg roslin PH | 83.57 47.06 114.12 67.06 1891
Leaf number — Liczbadci LN 5.57 4.00 8.00 4,00 21.83
Leaf length — Dtugéé lisci LL | 14.81 7.84 24.51 16.6Y 18.15
Leaf width — Szeroké lisci LW | 8.75 4.00 12.10 8.10 19.78
Tiller number — Liczbadzbet TN 2.32 1.00 6.00 5.00 25.46
g‘}fégsf’éd;i's dnzmili NL | 15.05 | 1053 21.05 | 105p 24.59
Peduncle length — Dlugédoktosia | PL | 28.11 18.83 37.25 18.42 2062
Spike length — Dlugi@ ktosow SL 7.10 453 9.66 5.183 19.89
Floret number — Liczba kwiatow FN 13.06 7.00 19.00 12.00| 18.54
Spikelet number — Liczba kloskow SN  35.13 24.0( 067. | 33.00| 17.6(
Grain number — Liczba ziaren GIN 2.77 2.00 4.00 2|(p.06
Length of awn — Dtug& osci AL 3.99 0.73 6.89 6.16| 18.41
Grain diameter -Srednica ziaren GD 2.96 2.18 3.61 143 19.29
Grain length — Dlug& ziaren GL 6.49 5.14 7.84 270 1845
LZ‘;;S;*;;’Cze;grve”ﬁ'g“‘ TS | 37.85| 26.16 45.93 | 19797 216
Grain yield — Plon ziaren GY 5031)2 2835.( 7125.3 293 25.47

The mean peduncle length was 28.11 mm, the minipeduncle length was 18.83
mm and the maximum one was 37.25 mm. The longé¢ $gngth was 9.66 cm, the
shortest one was 4.53 cm and the mean spike levagty.10 cm. The mean floret num-
ber was 13.05, the minimum one was 7 and the mawirtoret number was 19. The
higher number of spikelet was 57, while the minimome was 24. Also, the mean num-
bers of spikelet was recorded as 35.13 in the S8awbenotypes. The mean grain num-
ber was 2.77, whereas the minimum one was 2 andhéhémum grain number was 4.
The estimate coefficient of variation (CV) was hifgr number of grains per spike
(21.45%). Large CV value was reported for grain bamof wheat by Dreznest al.
[2007] and Sonmezoglet al. [2012]. The development of different morphologitialits
of wheat are highly coordinated processes and seffective breeding program, it is
necessary to considering all of the important graihich influencing on grain yield per-
formance.

The longest awn length was 6.89 mm, the shortestwas 0.73 mm and the mean
was 3.99 mm. The mean grain diameter was 2.96 mengaximum one was 3.61 mm
and the minimum are was 2.18 mm. The mean gragtheras 6.49 mm, the maximum
grain length was 7.84 mm and the minimum graintlemgas 5.14 mm. The highest thou-
sand seed weight was 45.93 g, while the lowestwa®26.16 g and the mean thousand
seed weight was 37.85 g. The mean performanceaiti greld was 5031.2 kg Hathe



Genetic variation of several bread wheait{cum aestivumL.)...

49

minimum grain yield was 2835.0 kg hand the maximum grain yield was 7125.3 kg.ha
The estimate coefficient variation (CV) was hight firain yield (25.61%). The other
remaining traits recorded moderate to low CV edmdrom 14.30% in grain number
per spike to 4.81% in days to flowering (Tab. 2).

Cutoff Point

Linkage Distance

Class-1 Class-1I

Class-T11

L]

Class-IV

Class-V
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Linkage distance — Odledio sprzzen

Class — Klasa
Cutoff point — Punkt odetia

Fig. 1. Dendrogram produced using ward’s minimumarece cluster analysis based on distance
matrix of 56 bread wheat genotypes
Ryc. 1. Dendrogram opracowany przyyciu analizy minimalnej wariancji skupievediug Warda
w oparciu 0 matrygodlegtaci 56 genotypOw pszenicy zwyczajnej

Table 3. Statistics of different multivariate ANOM#r cutoff point
Tabela 3. Statystyka wieloczynnikowej analizy waciadla punktu odeicia

Statistics Value E Hypothesigf Error
Statystyka Wartcé¢ Hipotezadf Btad
Pillai’s Trace
Slad Pillaia 2.19 2.47 72 148.0
Wilks’ Lambda
Lambda Wilksa 0.00 5.77 72 136.1
Hotelling’s Trace
Slad Hotellinga 49.06 22.15 72 130.0
Roy's Largest Root
Najwigkszy pierwiastek Roya 46.71 96.02 18 37.0
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Table 4. The mean comparison of clusters regangiegsured traits

Tabela 4. Poréwnanie analizy skuplgadanych cech

E:ZSS; DF SD PH LN LL
I 85.19 BA 3.35A 81.54 A 5.45 AB 15.253 A
[ 83.67 B 3.30 A 86.42 A 6.00 A 14.071 A
[ 85.46 BA 3.10 AB 85.49 A 5.35B 14.431 A
\Y 86.52 A 3.09B 81.12 A 5.48 AB 15.221 A
Vv 85.44 BA 3.04 B 82.32 A 5.70 A 15.163 A
S::Z LW ™ NL PL SL
I 8.80 AB 2.83A 15.44 A 28.53 B 7.40 BA
[ 7.98B 2.67 A 14.72B 3141 A 6.58 C
[ 9.57 AB 2.25 AB 14.89 AB 27.78 B 7.67 A
\Y 8.02 B 1.81B 15.31 A 26.01 B 6.50 C
Vv 8.61 AB 1.94B 14.99 AB 26.89 B 6.79 BC
%';‘:: FN SN GN AL GD
I 13.97 A 36.44 BA 2.89 A 437 A 3.09 A
[ 13.11 AB 35.19 BAC 2.70 A 3.28B 3.07 A
[ 13.46 A 37.94 A 2.79 A 438 A 2.97 BA
\Y 11.95 AB 33.00 BC 2.76 A 3.41 BA 2.87 BC
Vv 12.19B 31.28 C 2.67 A 3.94 BA 2.80 C
%';‘:: GL TS GY
I 6.74 A 39.96 A 6259.4 A
[ 6.55 BA 39.97 A 5126.1 C
[ 6.50 BA 38.67 BA 5688.4 B
\Y 6.34 B 35.92 BC 4173.0 D
Vv 6.26 B 34.18 C 3356.0 E

SD - stem diameter $rednica todygi, PH — plant height — wysékaoslin, LN — leaf number —
liczba lisci, LL — leaf length — dhug& liscia, LW — leaf width — szeroké liscia, TN — tiller num-
ber — liczbazdzbel, NL — internode length — diugfomiedzywezli, PL — peduncle length — diugo
doktosia, SL — spike length — dtugioktoséw, FN — floret number — liczba kwiatow, Shpikelet
number — liczba ktoskéw, GN — grain number — liczien, AL — length of awn — diugbosci,
GD - grain diameter érednica ziaren, GL — grain length — didgaiaren, DF — number of days

to flowering — liczba dni do kwitnienia (DF), TSthousand seed weight — masa 4gai ziaren,
GY — grain yield — plon ziaren.

Regarding the dendrogram, the 56 wheat genotymesategorized into five groups.
Then cutting point was determined using multivariabhalysis of variance, in which the
members completely belonged to the same group {id-our statistics as Pillai's trace,
Wilks’ lambda, Hotelling's trace and Roy’s largesbt were calculated (Tab. 3). Accor-
ding to most of these statistics, the cutoff pa@htlendrogram is determined correctly.
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Twelve genotypes as Saison (G56), Sistan (G55grafal (G54), B-Roshan (G49),
C-84-5502 (G41), Tabasi (G44), Mahdavi-2 (G48), 5218 (G8), C-84-55-B (G10),
Mahdavi-1 (G47), MS-81-14 (G7) and Pishtaz (G4)enelassified in the first cluster
(Class-l) including 21.4% of total genotypes (Fig. Nine genotypes as Cross-Shabhi
(G33), Sabalan (G14), Shiroodi-1 (G24), Shirood{&53), Chanab (G39), Arvand
(G21), Roshan-2 (G31), Roshan-1 (G19) and Sepdb@nwere classified in the second
cluster (Class-Il) including 16.1% of total genodgp Sixteen genotypes as C-85-9
(G20), C-85-13 (G27), C-85-8 (G18), Ghods (G32B5=5512 (G30), Alvand-2 (G28),
Kavir (G52), Line A (G46), Moghan-1 (G35), Bayat 1@, Zarin (G25), Chamran
(G11), Marvdasht (G5), Falat-1 (G37), Akbari (G48) Alvand-1 (G2) were classified
in the third cluster (Class-Ill) including 28.6% tiftal genotypes. Seven genotypes as
Sorkhtokhm (G40), Tous (G34), Hirmand (G22), Baf@b1), Shahriar (G50), Karaj-3
(G13) and Shahpasand (G3), were classified in ¢inéh fcluster (Class-1V) including
12.5% of total genotypes. Twelve genotypes as 3liEd5), Tajan (G38), CDC-Ospray
(G36), Arta (G15), Golestan (G6), Zagros (G23), dkib (G16), Omid (G42), Norstar
(G12), Azar-2 (G26), Verinak (G29) and Niknezhadl)Gvere classified in the fifth
cluster (Class-V) including 21.4% of total genotygEig. 1).

The average values of each cluster for measuritdl &r@ given in Table 4. The early
flowering cluster was Class-Il while the late flawg cluster was Class-IV. The large
stem diameter was in clusters Class-I and Classgile the maximum leaf number was
in clusters Class-Il and Class-V (Tab. 4). The datdeaf width was in clusters Class-I,
Class-lll and Class-V but, the most tiller numbeaswin clusters Class-l and Class-Il.
The maximum internode length was in clusters Claamse Class-IV while the longest
peduncle length was clusters Class-Il. Class-IVlevttie longest peduncle length was
clusters Class-Il. The largest spike length wasluster Class-Ill and the maximum of
floret number was in clusters Class-I and ClasgTHb. 4). The maximum of spikelet
number was in cluster Class-lll and the maximungtlerof awn was in clusters Class-I
and Class-Ill. The long grain diameter and grangth was seen in Class-I, Class-1ll and
Class-I, respectively. The most thousand seed weigh in clusters Class-I and Class-lI
while the maximum grain yield was in cluster Clag$ab. 4).

DISCUSSION

In our study, the cluster analysis based on 18remnic traits separated the geno-
types into five main groups, which were in accomawith their properties and charac-
teristics. The result also corresponded well whth ¢lustering result [Mollasadegttial.
2012] and indicated that, when the suitable clusigorithm is used, the clustering result
based on agronomic characters is comparable tottier studies. However, the results
we obtained are not fully consistent with the ressof Mangova and Rachovska [2004],
Knezevicet al. [2008] and Sonmezogkt al. [2012]. Such diverse genotypes might be
useful in breeding program to maintain and wideegiervariation. So far, Iran is one of
the important production areas of wheat in the @diodany studies indicated there was
large genetic variation among Iranian accessiond,the other accessions were distin-
guishable from Iranian groups by different mardfsghadamet al. 1997; Talebkt al.
2012]. Our results also indicated that there edisdeconsiderable genetic variation
among Iranian accessions in most agronomic chasacte
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Knowledge of the trait variability not only faciites breeding programs but also
helps to define the needs for future collectiong@fmplasm. The principal aim of this
research was to provide information which is suéalor the examination of genetic
diversity and to assess relationships in the compfe56 bread wheat genotypes. Our
findings indicated existence of high genetic diitgrén Iranian wheat genotypes. The
magnitude and structure of genetic variation detkéh this study could be useful for
germplasm management and use in breeding progrBamydet al. 2011; Koutiset al.
2012]. The exploitation of crosses between gengtichstant genotypes may produce
higher variation, better genetic recombination aedregation in their progenies, and
result in varieties with a broad genetic base fAdtset al. 2008]. Finally, cluster analy-
ses of the 56 wheat genotypes based on the agronomts was generally consistent
with their properties and they could be importaahetic resources for enriching the
genetic background of wheat, and vice versa.

The genotypes of Class-I (G56, G55, G54, G49, &4, G48, G8, G10, G47, G7
and G4) are good candidates for genetic improvingrain yield due to high potential
for grain yield, most of yield components traitglather characters which are associated
with grain yield. In our experiment, eighteen agnmical traits of a collection of 56
genotypes were evaluated. Significant differencesevobserved in all measured traits,
i.e. stem diameter, plant height, leaf number, leafith, leaf width, tiller number, inter-
node length, peduncle length, spike length, flatehber, spikelet number, grain number,
length of awn, grain diameter, grain length, thenhar of days to flowering, thousand
seed weight and grain yield for the 56 wheat ggmegy The traits’ difference among
different genetic materials is possibly caused i@al selection in the breeding pro-
gram to make the introduced materials adapt tol leocgironmental conditions. In the
typical, wheat growing areas in Iran, environmentaiditions are vary with each other.

The selection of genotypes in this investigatiors Wwased on different origin [Pa-
gnottaet al. 2005]. Therefore, we believe that there is a nexpént for molecular mar-
ker investigation to complement study of morphatagjicharacters in the field which it
would reduce the amount of material for study a8 a®the costs of experiments. It is
expected that when diverse genotypes are usednetigegmprovement programs, as
a result of recombination, there are better chafmeshe appearance of transgressive
segregation with useful characters that could le&l us extract high yielding genotypes
with desirable characters [Fatedtial. 2011]. Further, large genetic variation exists be
tween wheat genotypes, which can be used effigiédotigenome mapping, such as high
yield, stresses resistance, into the commercidlvews. The large diversity of studied
wheat genotypes has not been exploited effectivelyheat breeding due to the large
numbers of genotypes, which makes it difficult dginde consuming to evaluate material
for target traits [Altintaset al. 2008]. Development of core collection could faaik
utilization of the large diversity stored in genank of Iran.

Results of the present investigation indicate &xd¢nt of large genetic variability in
the Iranian bread wheat seems to have remainee cpiitstant. This constancy should be
considered of qualitative relevance, as it shows the genotypes has been enriched by
material different from the local adapted cultivanhich resulted in broadening of the
genetic background in different regions from Ir&herefore, the classification obtained
for these Iranian wheat genotypes, based on mavplhuall traits will be a useful tool for
wheat breeders to plan crosses for positive agrantaits by choosing genotypes with
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appropriate diversity. The current study confirmibeé importance of morphological
traits, to determine genetic variation among gemesywith the aim to select diverse
parents in new crossing programs.
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Streszczenie.Zréznicowanie genetyczne éwbd 56 genotypOw pszenicy zwyczajndjri(icum
aestivum L.) oceniono na podstawie 18 cech agronomicznyipaiu déwiadczalnym w Mara-
gheh w Iranie. Stwierdzono istotneznice pomgdzy badanymi genotypami pszenicy w odniesie-
niu do wszystkich mierzonych cech, tZnednicyzdzbta, wysokdci roslin, liczby lisci, diugdci
liscia, szerokéci liscia, liczbyzdzbet, dtugdci miedzywezli, dtugosci doktosia, dtugéci ktosow,
liczby kwiatow, liczby kloskow, liczby ziaren, dtogei osci, srednicy ziaren, diugi ziaren,
liczby dni do kwitnienia, masy tygia nasion oraz plonu ziaren. Wspoétczynnik zmigon(CV)
byt wysoki dla plonu ziaren (25,61%), liczlagzbet przypadajcej na rdline (22,06%) oraz dla
liczby ziaren w klosie (21,45). Pozostate cechyrak@ryzowaly si wartagsciami CV od umiar-
kowanych do niskich: 14,30% dla liczby ziaren wsiéodo 4,81% w odniesieniu do liczby dni do
kwitnienia. Najwy:sza warté¢ masy tysica ziaren wynosita 45,93 g, najsza 26,16 g, natomiast
grednia 37,85 gSredni plon ziaren wynosit 5031,2 kg haminimalny — 2835,0 kg ita a maksy-
malny 7125.3 kg h& Analiza minimalnej wariancji skupievedtug Warda w oparciu o odlegéo
euklidesowy obliczona na podstawie surowych danych z 18 cgchnamicznych wyrénita pie¢
skupigi. Analiza skupi@ 56 genotypdw w oparciu 0 wybrane cechy agrononeidzyta zgodna
z danymi z literatury. Nasze materiahglione mogtyby by waznym zr6dtem materiatu genetycz-
nego shzacego do wzbogacenia genetycznego tta odmian hagdlovBtwierdzone w niniejszych
doswiadczeniach zrfnicowanie genetyczne badanych cech pszenicyenim¢ wykorzystane
bowiem jako nowerddto zmiennéci w programach hodowlanych i keaywaniach.

Stowa kluczowe:cechy agronomiczne, pszenica zwyczajna, analizgi@kwzr&znicowanie gene-
tyczne



