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Karyotype and C-banding Patterns of Mitotic Chromosomes in Heteranthelium piliferum
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Abstract: The C-banded karyotype of Heteranthelium piliferum species was studied in a natural population

from northwest of Iran using aceto-iron-hematoxilin staiming end C-banding techmique. Chromosome
measurements including long arm, short arm and chromosome lengths, arm ratio index, relative chromosome

length, heterochromatin percent per chromosome and per clromosome set were made. It was revealed that the

karyotype of this species 18 symmetric and consists of 7 pairs of metacentric chromosomes. Arm ratio index
values ranged from 1.01 in chromosome G to 1.44 in chromosome D). One of the chromosomes had a satellite
located on the end of its long arm (chromosome G). The Q genome of this species like A, B, D, S, M and M,
genomes in diploid species of degilops-Trticum group, H genome in Hordeum:, E genome in Agropyron and

R genome in Secale has metacentric or sub-metacentric chromosomes.
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INTRODUCTION

The tribe Triticeae includes world strategically crops
such as wheat, barley and rye. It also mcludes important,
mostly perenmal, fodder grasses such as Agropyron,
Elvtrigia, Elymus, Leymus, Psathyrostachys and others.
Many wild anmual grasses of the Triticeae tribe belong to
a highly important gene pool for cereal breeding. They all
possess a tremendous richness of genes and gene
complexes useful in agricultural research and breeding.

Heteranthelium  piliferwm i3 an annual, diploid
(2n = 2x = 14, QQ) grass species native to middle and west
Asia (Watson and Dallwitz, 1994). In the manner of
disarticulation of spikelets, Heteranthelium remotely
resembles the genus Eremopyrum, m the structure of
awns it resembles degilops and m the structure of glumes,
the genus Hordeurm (Chennaveeraiah and Sarkar, 1965). It
belongs to Triticeae and can be used as a genetic
resource for desirable genes in cereal breeding.

The development and application of differential
staining techniques on plant chromosomes, including
Giemsa C-banding method (Vosa and Marchi, 1972;
Vosa 1975), which stains constitutive heterochromatin
(Arright and Hsu, 1971), have resulted in many detectable
markers for karyotype analysis. This method 1s the most
applicable one which has been widely used for
chromosome 1dentification in many species of Triticeae
species such as Aegilops (Friebe et al., 1992a, b, 1993,
1995, 1996, Badaeva et al., 2002, 2004, Agropyron
and Elymus (Endo and Gill, 1984), Henrardia persica
(Asghari-Zakaria et al, 2002), Hordeum (Linde-

Laursen et al., 1980, Kakeda et al, 1991), Secale
(Weimark 1975; Giraldez et al., 1979) and Triticum
(Gill et al., 1991, Badaeva et al., 1994).

According to Chennaveeraiah and Sarkar (1965)
H. piliferum 13 a diploid species with the base
chromosome number of x = 7. We could not find any
published report on detailed karyotype and C-banding
patterns of chromosomes in this species. The objective of
this study is constructing a detailed karyotype of this
species using aceto-iron-hematoxilin staining and C-
banding techniques.

MATERIALS AND METHODS

This study was conducted at cytogenetic laboratory
of Mohaghegh Ardabili Umversity, Iran, in 2005. Seeds of
a natural population of H. piliferum, collected from East
Azarbayjan province, northwest of Tran, were germinated
on moist blotting paper and the root tips were
pretreated in 0.05% solution of colchicine for 2.5 h at
room temperature. Staining method and C-banding
technique has been used as described earlier by
Asghari-Zakaria et al. (2002).

Chromosome measurements including long arm, short
arm and chromosome lengths, total length of chromosome
set, arm ratio index, relative chromosome length,
heterochromatin percent per chromosome and per
chromosome set were made from 15 enlarged well-spread
metaphase cells using Micromeasure software developed
by the Biology Department of Colorado State University,

available on TInternet at http://www.colostate. edw/
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DeptsBidognhlicromeasure. Homologous chromosomes
were idertified based on position of centromere and
similarities of C-banding patterns. The nomenclabire
followred Levan et al. (1984 and chromosomes were
named as A B, C, D, E, F and G in descending erder of

length.
RESULTS AND DISCUSSION

Mlitotic chromosomes and their C-banding patterns
are shown in Fig la and b, respectively. Earyotypic
characters of the seven mitotic clhromosomes are shown
inTable 1.

The distinct morphological characters and C-banding
patterns for each clromoszome are described as follows:

Chromosome & was the largest clromosome am ong
the chromosomes of H piliferum. There were one
proximal, taro irderstitial and one telomeric band on its
long arm and one proximal, one distal and one telomeric
band onits short arm . Another faint interstitial band was
also observed in some of metaphasze cellzin both armes.

Chromosome B the banding pattern of this
chromosom e consisted of one progimal, one nterstitial
and one telomeric band on its long and short anms
Apother faint interstitial band on its long arm was also
ohzervedin some metaphase cells.

Clromosome C it showed one proximal, one
interstitial and one telomeric band onitslong arm and one
progimal and orie telomeric band onits short anm.

Tebk 1: Karyobypic cheractert of 4emenmitotic dooncdomet of 5 ml e

Chromosome I three sharp bands were observed at
procimal, interstitial and telomeric regions on itz long amm
and two others at proximal and telomeric regions on its
chort arm .

Chromosom e E banding pattern of this chromosome
cotsisted of one progimal and one interstitial band on its
long arm and one proximal band on its short arm and a
faint band in telomeric region of its long arm (it some
metaphaze cells.

Chromosome F had the two sharp bands at progima
and telomeric regions of its bothlong and short amms.

Clromozetne G (3 AT chromozomé , the smallest one
in the chromosome set of A paliferem was distingishable
from other chromosomes through a satellite located on the
end of its long arm. [thad one proximal and one telomeric
band onits short arm and one prosimal, one mtersttial,
otie telomeric band near NOR region of its long arm.

The andlyeis of karvotype showed that H piliferm
has 2n = 2x = 14 chromosomes Fig 2. Thiz iz in
agreemert with Chernaveeraiah and Sarkar (1965, where
thew concluded that it was a diploid species with the base
chromosome mmber of & = 7. Chromosome length in
H plifarom ranged from 7.53 pm in chromosome G to9 96
pin i cloomosom e & Onthe other hand, arm ratio index
values ranged from 101 in chromosome G (with
corsidering satellite in the long arm length of this
chromozome) tol 44 in clromosome D (Table 13, The
ratic between the largest and the smallest chromosome
was 1.3 1. Since, H m@liferwm had clhromosomes with

Chr  Type Lomzem (pm Chatem jpm)  Chromedane (pm ) Belbime kngh (%h) S retio SateTite (pm ) () Congtintre heterochromet i
B m 557416 4 F0) .15 9.564) 30 16 4 140, 1 1204003 - 37ARD 12

E m 5.144).15 4.154).14 0.204) 29 15 300,15 1254002 32412231

C m 4 Q) 15 4 24H) .15 9. 15+)31 15 080,15 1.17+H0.02 36 Q9D 86

o m 5174121 ELESIRI 2.804035 14 50k, 14 1444003 2TR1E2 A2

E m 4 15140 .15 343415 2.244027 15 5. 15 12240.08 2153132

F m 4 13416 3614014 T.TH) 28 1275016 1.1540.01 - 32401 72

€] m 3.7 5013 3.7 546013 7534035 13 40k, 12 1014000 0. 920 04 3365162

m: metAcertric, v mem+itandard emor

Fig 1. Metaphaze clromosemes of H. poliferm stained with aceto-iron-hem o ilin (@ and Giemsa C-banding tectmigue
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Fig 2: Katyogram of somatic metaphase chromozsotes of H pliferiem

mediat centromere and mostly equal arms, it showed a
symirietric karyotype. Each chromosome had a distinet C-
handing pattern and this tectwdgue prowded adecuate
inform ation to identify all of H. piliferuem chromosomes.
H piiferzom has only one 3AT chromosame located on
the end of long arm of clromosome G, Total length of
chromosom es in this species was 121 1441 06 pm and the
amoat of constibdtive heterochromatin in each
chromosom & was appro im ately equal. The m eat walue of
heteroctwomatinn in A piliferiam was nealy 31%.

In the tribe Trificeae the ) genome of this species
like & B, D, 3, M and M genomes in diploid species of
Aegilops-Trficum group, H genome in Hordeum, E
genothe it Agroppron and B ogenothe in Steale has
metacertric of sub-metacentric  chromoosomes  and
srmmettic karyotype. Cultivated species of this trike
including T aesfivem, T furgidem, Hovdeon wd gave and
Secale cereale have also clromosomes with median and
sub-median certromere. The T, T and U genomesin
Ae. ceridata, Az umbellidafa and Ae. wonieristafa species
have also as many as four clromosones with sub-
termmina centronere (Badaewa of al, 1904, 2002, 2004,
Friehe ef o, 19923 1992h, 1993, 1995, 1995, 1994,
Gill of ., 1991; Linde-L awrsenef &, 1980; Endo and Gill,
1954, Weimark, 1975, Giraldez of al, 1979, Where as,
the O genome of Hewrerdio persica in the tribe
Trificene has seven acrocetitic chromosomes (Asghari-
Zakaria ef ol 2002).

COMNCLUSION

The remits showed that the karyotype of O genome
in this species is symmetric and consists of 7 paits of
metacentric chrom osomes. One of the chromosomes had
a satellite located on the end of its long arm. Study of
karyologica characteristics of B piliferam is valuable in
using this species as a genetic resowce for cered
b eeding.
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