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Karyotype study in several populations of Papaver dubium from North West of Iran
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Abstract

Karyotype and morphology of mitotic chromosomediwe populations of medicinal plafapaver dubium
collected from various geographical locations oftimwvest of Iran were studied. Chromosome charastiesi were
measured from 10 complete metaphase cells usingpMigasure software. Results showed Ehatubiumis a diploid
species with 2n=2x=14 chromosomes. The karyotypsisted of seven pairs of submetacentric chromosamitd one
pair of SAT chromosome (chromosome 1) had a faipisgary constriction at the end of its short arrarydlogical
characteristics of all materials studied were simib each other; however, there were some vangim chromosome
arm ratios and relative lengths among differentytagons. All of the populations placed on 3A cladsStebbin’s
asymmetry categories.
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1. Introduction

Ardabil province is located in the north west cdrirfrom 37°, 45' to 39°, 42' North latitude and 47 to 48°,
55' east longitude with a range of altitude betw2@mn in the riverside of Araxes River to 4811 nthet top of Sabalan
Mountain. The existing climatic and ecological @ion has resulted in growth of various medicinahgs including a
number of poppy species in the region.

GenusPapaver containing the highest level of botanical andtpbliemical variability, has embraced many
species with numerous subspecies and varietiedsyadproximately 170 alkaloids from 13 importakaédid groups.
Papavergenus has been divided by different authors inte fio eleven sections based on morphological fraits
primarily on the characteristics of the capsulesd&reit, 1993). Chromosome numbers in the family mainly
multiples of x=6, 7, 8, 9, 10, 11 (Mihalik, 1998)he main trait of the familys its capacity to synthesize various and
very complex alkaloids (Mihalik, 1998).

In conjunction with data from other approachesoofwsome information and numerical analysis based on
karyotype data continues to be useful in asseggingric and tribal relationships in large and cacapéd families of
plants.P. dubiumis an annuatliploid (2n=2x=14) species belongs the section Rhoeadium Rapavergenus with
various pharmaceutical uses. There are a few reparthe chromosome numberRafdubium(Lavania and Srivastava,
1999). In the present study, an attempt was madeuelop detailed karyotype of 5 diverse populatiofithis species.

2. Materialsand methods
Seed of five populations d¢f. dubium,collected from various geographical locations froorthwest of Iran

(Table 1) was soaked for germination in Petri @aten filtered paper, moistened with distilled wate darkness, at
room temperature (22-24°C). The root tips were rpegéd in 0.05% solution of colchicine for 2.5 h rabm
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temperature before fixing in cromic acid -Formglin 1v.v) at 4°C for 25 h. Staining with Hematoxylivas done as
described earlier by Asghari-Zakagtal. (2002).

Chromosome measurements including long arm, short éhromosome lengths, arm ratio index and redativ
chromosome length were taken from 10 enlarged spltad metaphase cells for each population usimgoktieasure
software developed by the Biology department of otado State University, available on Internet at
http://www.colostate.edu.Depts.Biology. Chromosom&se named as 1, 2, 3, ..., 7 in descending ordderafth
following Levanet al. (1964) method for nomenclature of chromosomesydtgpe asymmetry was estimated using
the ratio of the shortest/longest pair (R), thaltédrm percent (TF), difference between relatierdth of the longest
and the shortest chromosomes (DRL), Stebbin’s (L88fmmetry category (ST), the intra-chromosomdl)(and the
inter-chromosomal asymmetry index (A2) indices adiw to Romero Zarco (1986).

Table 1. Origin of. dubiumpopulations under present observation.

Population Origin of collection Latitude Altitude

G1 Germi region, Ardabil province, northwest ofira N 38, 53, 04 1792
glon, P ' E 47,57, 29
. . . . N 38, 42, 26

G2 Meshkin-Shahr region, Ardabil province, northtrafdran E 48. 02, 08 1451
. . . N 39, 00,34

G3 Pars-Abad region, Ardabil province, northwesirah E 48. 01, 40 1100
. . . . N 38, 21, 16

G4 Meshkin-Shahr region, Ardabil province, northtrafdran E 47 31,56 1304
. . . . . N 38, 10, 22

G5 Ivrigh region, Ardabil, Ardabil province, nortlest of Iran E 48 30, 54 1419

3. Results

Mitotic chromosomes of the fivie. dubiumpopulations are shown in Figure 1, and karyotypiaracters of the
seven mitotic chromosomes are shown in Table 2l8Nfzita on karyotype formulae, difference betwedative length
of the longest and the shortest chromosomes, ftotal percentage, ratio of the longest to the slsbxdbromosome,
intra-chromosomal and inter-chromosomal asymmaeitices for each population are presented in Table 3
Results showed th&. dubiumis a diploid species with 2n=2x=14 chromosomess T$1in agreement with finding of
Lavania and Srivastava (1999). Mean arm ratio irmfechromosomes ranged from 1.81 in chromosome222o in
chromosomes 1 and 5. Karyological characteristi@dl anaterials studied were similar to each otenyvever, there
were some variations among populations on chromesam ratios and relative lengths. For exampleymiosome 3
in the population G3, chromosome 6 in the poputa@a and chromosomes 7 in populations G2 and Galradatio
values smaller than 2.00, However; the respecteghotisomes in other populations had arm ratio vadweater than
2.00 in all of the populations (Table 2).

According to relative length of chromosomes, theege some variations among populations. Chromosbme
was the longest chromosome in all of the populatexcept for G1 and G3 whereas chromosome 7 wasrihbest
one in all of the populations (Table 2). The NORioa was seen on the end of short arm of chromosbme few
metaphase cells probably due to extra chromosomigagion.

In general, the karyotype of this species consisfesbven pairs of submetacentric chromosomesanithratio values
greater than 1.81. Lavania and Srivastava (19%®) r@ported seven pairs but four were of metaceatr three were
of submetacentric with the arm ratio values betwkdi and 2.56 in the karyotype of this species.

According to asymmetry indices, the category opaljpulations was same and placed on 3A class bbBts (1971)
asymmetry categories with minor variations amormgpbpulations (Table. 3) which was similar with\po&is reports
(Lavania and Srivastava, 1999).

4, Conclusions
It can be concluded that these populations showerslity in karyological characteristics with otherpplations

and this biodiversity may be existed in pharmacalititnd medicinal characters of these populatithveg, needs to be
conserved and utilized properly.
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Figurel. Somatic metaphase chromosomd2aplaver dubiunstained with aceto-iron-hematoxilin.
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Table 2. Karyotype characteristics of seven mitotimmosomes in five diverse populationg®apaver dubium

Length of

Chr.  Pop. type Short armrn)  Long arm 1m) ((:hro)mosom Relative length ﬁ\rdrgx Ratio
um

Gl sm 1.60 +0.06 3.72+0.24 5.32+0.29 15.67220 2.32+0.12
G2 sm 1.34 +0.07 3.00+0.16 4.34+£0.22 14.99490 2.27 +£0.09

1 G3 sm 1.65+0.12 3.75+£0.25 5.39 +0.45 16.14360 2.27+0.11
G4 sm 1.53+0.05 3.54+0.16 5.07 £0.19 16.86340 2.32+0.09
G5 sm 1.75+0.03 3.70+0.24 5.45 +0.25 16.9537 0 2.12+0.13
mean 1.57 £ 0.07 3.54+0.14 5.12+0.20 16.1244 0 2.27 +0.05
Gl sm 1.91+0.16 3.29+0.20 5.20+0.33 15.32540 1.77 £0.12
G2 sm 1.64 +0.06 3.04+0.11 4.67£0.15 16.18360 1.87 +0.06

5 G3 sm 2.08 +£0.33 3.77+£0.54 5.85+0.86 16.80880 1.85+0.13
G4 sm 1.61+0.05 3.02+0.10 4.63+0.13 15.42140 1.89 +0.07
G5 sm 1.78 +0.07 3.05+0.22 4.83+0.28 14.99460 1.70 £ 0.07
mean 1.80 £0.09 3.23+0.14 5.04 +0.23 15.74380 1.81 +0.03
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G1 sm 1.51+0.10 3.66 £ 0.25 5.17+0.34 15.153%70 2.42 +0.05
G2 sm 1.36 £ 0.05 294 +0.12 431+0.15 14.871%0 2.17+0.08
3 G3 sm 1.73+£0.11 3.30+0.31 5.03+0.37 15.17380 1.93+£0.17
G4 sm 1.42£0.04 3.07+0.12 448 +0.12 14.93180 2.18+0.12
G5 sm 1.38 + 0.07 3.27+0.13 4.64 +£0.20 14.45220 2.39+0.08
mean 1.48 +0.07 3.25+0.13 4.73+0.18 1491260 2.22+0.08
G1 sm 1.61+0.09 3.28+0.27 4.89+0.34 14.36460 2.03+0.12
G2 sm 1.38 £ 0.07 2.91+0.08 429+0.14 14.84280 2.14+0.08
4 G3 sm 1.34+£0.10 3.44 +£0.32 4.78+0.42 14.26240 254+011
G4 sm 1.40£0.05 2.97 £0.06 4.37+0.10 14.56180 2.14+0.06
G5 sm 1.43+£0.05 3.22+0.12 4.65+0.16 14.502% 0 2.25%0.05
mean 1.43 +0.05 3.16 +0.10 4.60+0.12 14.5016 0 2.22+0.09
G1 sm 1.38 + 0.06 3.16 £0.17 454 +0.21 13.4434 0 2.30+0.10
G2 sm 1.25+0.05 2.69+0.08 3.94+£0.12 13.64140 2.18 +0.09
5 G3 sm 1.47 £0.17 3.27+£0.32 4.74 +0.47 14.00180 2.28+0.16
G4 sm 1.32£0.06 2.75+0.10 4.06 +0.09 13.54180 2.15+0.18
G5 sm 1.27 £0.04 3.09+0.12 4.36+0.14 13.60240 2.43+0.08
mean 1.34+£0.04 2.99+0.11 4.33+0.15 13.6516 2.27£0.05
G1 sm 1.50 + 0.09 3.00+0.18 4.50+0.25 13.25080 2.01+0.09
G2 sm 1.20 + 0.07 2.60+0.10 3.80+£0.13 13.13160 2.22+0.11
6 G3 sm 1.17+£0.11 2.94+0.28 4.11+0.39 12.253%70 2.51+0.09
G4 sm 1.33+£0.04 2.55+0.10 3.88+0.11 12.92160 1.93+£0.10
G5 sm 1.34+£0.03 2.86 £0.07 4.20+0.10 13.14260 2.13+£0.05
mean 1.31+0.06 2.79+£0.09 4.10+0.12 12.94180 2.16 £0.10
G1 sm 1.35+0.06 3.00+0.17 4.35+0.22 12.82180 2.23+0.09
G2 sm 1.28 + 0.08 2.29+0.06 3.57+£0.12 12.351% 0 1.83+0.09
7 G3 sm 1.08 +0.10 2.69+0.27 3.78 £0.37 11.397/00 2.48 +£0.08
G4 sm 1.28 £ 0.05 2.26 £0.09 3.54+£0.12 11.77180 1.78 £0.09
G5 sm 1.31£0.04 2.67+0.12 3.98 £0.16 12.381%0 2.03+0.04
mean 1.26 £ 0.05 2.58+0.14 3.84£0.15 12.1450 2.07+£0.13

+: mean * standard error; sm = submetacentric

Table 3. Karyotype formulae (KF), Difference betweelative length of the longest and the shortesbrmosomes
(DRL), Total form percentage (TF), Ratio of the dest to the shortest chromosome (R), the intrarobsmmal
asymmetry index (Al), the inter-chromosomal asymmnigtdex (A2), and Stebbin’'s asymmetry category)(8irfive

populations oPapaver dubium

Pop. KF TF DRL R Al A2 ST
G1 7sm 31.97 2.85 1.22 0.53 0.08 3A
G2 7sm 32.65 3.83 1.31 0.51 0.09 3A
G3 7sm 31.24 5.41 1.55 0.55 0.15 3A
G4 7sm 32.93 5.09 1.43 0.50 0.12 3A
G5 7sm 31.97 4.57 1.37 0.53 0.10 3A
mean 32.15 4.35 1.38 0.52 0.11 3A
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