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Table 1- Analysis of variance for chromosomal characteristics in studied accessions of P.
bracteatum Lindl.

4> 42 - M d f"u
i il RO X R RPN DL L T it
SOV s>l Shormt Lona arm Length of Relative . _
e df arm g chromosome length Armratio
index
s 4 4.096" 26.601" 50.294 0.000™ 0.822™
Accession
p93535 6 10.412™ 16.923" 12.865™ 53.220" 15.526™
Chromosome
S DL LY 0.438™ 0.469" 0.925"™ 3.804™ 0.325"
PopxChr
Error U 315 0.190 0.802 1.335 1.154 0.160
(%) v’
Ol 18.05 18.69 16.03 7.52 19.03
CcVv
60 i
a'IIII
b
50
E C
2 40+
g
c
E 30 4
:‘: 20
ﬁ 10
= 14299 - 14305 14307 ; | YRS : 23157
Population

Papaver bracteatum Lindl il sl o35 3 ey 4055 S dgb oeNle Ol iy -1 K2

Figure 1- Average of total length of chromosomes in accessions of Papaver bracteatum
Lindl.
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Figure 2- Somatic metaphase chromosomes and karyograms of five accessions from
Papaver bracteatum Lindl. A) Accession 14299, B) Accession 14305, C) Accession 14307, D)
Accession 16986 and E) Accession 23157.
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Table 2- Karyological characteristics of five accessions of Papaver bracteatum Lindl.

LS Ly SIS b gl oslsale
£35S e & Shormt - Length of o 3L
Ch Pop.  Type arm Longarm 1 omosome Relative SAT
r. . y m lenath (% Arm ratio m
) Bm T ) gh (o) ATm et um)

14299 m 242+0.15 4.00+0.32 6.42+0.24 1542+041 1.65+0.07 0.71+0.09
14305 sm 2.99+0.17 5.07+0.40 8.06+0.53 16.02+0.53  1.69+0.10 0.91+0.07
* 14307 sm 2.85+0.13  5.75+0.46 8.60+0.57 15.03+0.28 2.02+0.10 0.86+0.09
16986 sm 3.14+0.17 5.55+0.42 8.69+0.44 1594+047 1.77+0.16 1.00+0.11
23157 sm 2.76x0.10 5.24+0.19 8.00+0.26 16.46+0.24 1.90+0.08 0.83+0.06

mean sm 2.83+0.14 5.12+0.36 7.95+041 15.78+0.38 1.81+0.10  0.86+0.08

14299 sm 231+0.10 4.21+0.25 6.52+0.28 15.66+0.33  1.82+0.13
14305 sm 223+0.10 5.09+0.18 7.32+0.26 1455+0.37  2.29+0.08
14307 sm 263+0.23  6.02+0.42 8.65+0.54 15.16+0.38  2.28+0.26

2 16986 sm 2.85+0.16  5.66+0.27 8.51+0.31 1561+0.32 1.98+0.14
23157 sm 2.63+0.10 4.56+0.21 7.19+0.29 14.78+0.31  1.73+0.06
mean sm 253+0.14 5.11+0.26 7.64+0.34 15.15+0.34 2.02+0.13
14299 sm 199+0.12  4.55+0.17 6.54+0.17 15.69+043 2.29+0.14
14305 sm 198+0.10 5.66+0.28 7.63+0.36 1517+0.39 2.86+0.11
3 14307 sm 2.25+0.08 6.09+0.31 8.34+0.39 14.73+0.33  2.70+0.06
16986 sm 2.08+0.11 6.19+0.39 8.27+0.44 15.19+0.25 2.97+0.22
23157 sm 2.05+0.11 4.82+0.23 6.87+0.33 14.09+043  2.35+0.05
mean sm 207+0.10 5.46+0.28 7.53+0.34 14.98+0.37 2.63+0.12
14299 sm 1.78+0.06 4.01+0.14 5.79+0.15 13.90+0.14 2.25+0.12
14305 sm 1.99+0.05 4.98+0.22 6.98+0.26 13.86+0.35 2.49+0.10
4 14307 sm 229+0.13  5.56+0.39 7.85+0.51 13.76+£0.38  2.42+0.06
16986 sm 245+0.14  5.24+0.27 7.69+0.40 14.11+0.29  2.14+0.09
23157 sm 237011 4.70+0.17 7.07+0.27 1452+0.25 1.98+0.05
mean sm 2.18+0.10 4.30+0.24 7.08+0.32 14.03+0.28  2.26+0.08
14299 m 251+0.08 3.14+0.13 5.65+0.18 1358+0.13  1.25+0.05
14305 m 3.18+0.21 4.08+0.23 7.26+041 14.43+0.26  1.28+0.07
5 14307 m 351+0.24  4.49+0.20 8.00+0.40 14.10+0.29  1.28+0.07
16986 m 2.88+0.13  3.99+0.26 6.87+0.34 12.60+0.20  1.38+0.09
23157 m 3.16+0.10 3.45+0.12 6.61+0.21 13.60+0.21  1.09+0.02
mean m 3.05+0.15 3.83+0.19 6.68+0.31 13.66+0.22  1.26+0.06
14299 sm 1.48+0.07 4.19+0.24 5.67+0.28 13.62+0.38 2.83+0.14
14305 sm 167+0.05 4.95+041 6.62+0.40 13.15+040 2.96+0.29
6 14307 sm 198+0.14  5.88+0.52 7.86+0.64 13.63+041 2.96+0.14
16986 sm 1.78+0.05 4.99+0.26 6.77+0.29 12.43+0.26  2.80+0.16
23157 sm 1.71+0.04 4.77+0.17 6.48+0.19 13.35+0.22  2.79+0.10
mean sm 1.72+0.07 4.96+0.32 6.68+0.36 13.24+0.33 2.87+0.17
14299 sm 1.71+0.09 3.33+0.17 5.04+0.18 12.11+0.29  1.95+0.14
14305 252+0.25  3.92+0.23 6.45+0.42 12.81+0.39  1.55+0.14
7 14307 293+0.19 4.83+0.34 7.76+0.49 1358+0.28 1.65+0.10

23157 240+0.14 4.00+0.11 6.40+0.21 13.19+0.36 1.67+0.10

m
m
16986 m 3.00+0.18 4.68+0.26 7.68+0.36 14.10+0.33  1.56%0.11
m
m

mean 251+0.17  4.15+0.22 6.66+0.33 13.16+0.33 1.67+0.12

o¢



(1390 dt’......o)jﬁg 2 UL«J 3 er:) 65”@5 sz_,]_,&i_,:.ad:u

o (WTF) p5 IS aeoss (DRL) i b aisls Ml (KF) (5208 Jge b -3 Jpot
sl pasls jolie (A)) esis095 8955 oL (R) po5s09,5 U8 4 po5sesS ik

(ST) Fuoiad 0, sl 5(HS) p 35505 5 2 2L S oo d g
Table 3- Karyotype formulae (KF), Difference between relative length of the longest and
the shortest chromosomes (DRL), Total form percentage (TF), Ratio of the longest to the
shortest chromosome (R), the intra-chromosomal asymmetry index (Al), and Stebbin’s
asymmetry category (ST) in five accessions of papaver bracteatum.

5 KE DRL TFE R %S Al Total ST
Pop. Length
14299 2m+5sm 358 3410 129 1211 0471 4166 A
14305 2m+5sm 320 3291 125 1281 0494 5034 3A
14307 2m+5sm 159 3233 111 1358 0508  57.07 3A
16986 2m+5sm 351 3337 128 1243 0486 5450 2A
23157 2m+5sm 326 3510 125 1319 0442 4864 2A

mean 2m+5sm 3.03 33.56 1.24 12.82 0.480 50.44

14305

23 15F —

- 14700
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16986 -
- S9! » Papaver bracteatum Lindl. glaes 5 glad o> 4520 5 Jool> f‘ﬁ})»‘b -3 s

Ward jy, 4 (K808 gl

Figure 3- Dendrogram of Papaver bracteatum Lindl. accessions based on karyological
characters using Ward Linkage method.
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Abstract

Iranian poppy (Papaver bracteatum Lindl.) is one of the most important medicinal plants
which its main alkaloid is thebaine. In this study karyological characteristics of five accessions of
Papaver bracteatum Lindl were investigated using Aceto-lron-Hematoxylin staining.
Karyologycal characteristics including chromosomes number, chromosomes length, long and
short arms length, arm ratio index, relative length of chromosomes and total length of
chromosome set were measured in 10 mitotic cells. The results showed that all of the five
accessions were diploid (2n=2x=14), with two pairs of metacentric and five pairs of
submetacentric chromosomes. Chromosome 1 had a secondary constriction and satellite at the
end of its short arm. According to the Stebbin’s assymetric categories of Karyotype, the 14299,
16986 and 23157 accessions were located in 2A class and 14305 and 14307 accessions were
located in 3A class.

Key Words: Aceto-lron-Hematoxylin staining, lranian Poppy, Karyotype, Papaver bracteatum
Lindl.
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