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Summary

Chromosome number and karyotype morphology including chromosome length, centromere position, arm ratio,
secondary constriction and staining properties by aceto-iron-hematoxylin were analyzed for Prunus species of apricot
(Prunus armeniaca L.), plum (P. cerasifera Ehrh.) and a natural new hybrid known as “TANASGOL” (P. cerasifera x P.
spp.). The obtained root tips from germinated seeds at 4-6 °C and young seedlings were pretreated in hydroxyquinoline
solution with 50 drops of DMSO. All species had 2n=2x=16 very small chromosomes and were uniformly stained. The
ranges of chromosome length in the three species were as follows: apricot (Prunus armeniaca) 1.50 to 2.70 um, plum
(P. ceradfera) 1.54 to 2.77 um, and (P. cerasifera x P. spp.) “TANASGOL” 1.35 to 2.82 um. Other features of the
chromosomes, such as variation in the length of chromosomes within species, number of satellites and size, constrictions,
centromere placements and karyographs were used to distinguish species. The similarities and differences of chromosomes
morphology in species were analyzed by karyographs based on Relative Length (RL%) and Chromosome Index (CI).
Chromosomal similarities between “TANASGOL” and plum (P. cerasifera) were more evident.
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Fig. 1. Somatic chromosomes of root tip meristem obtained from germinated seeds and young seedlings along with their
karyogram: a. Apricot (P. armeniaca), b. Cherry plum (P. cerasifera), c. TANASGOL (2n=2x=16) (Bar = 5 pum).
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Table 1. Measurements (mp) of somatic chromosomes for apricot (Prunus armeniaca), plum (P. cerasifera) and natural
hybrid or new species (P. cerasifera x P. spp.) “TANASGOL” from Iran; L: length of long arm of chromosome (um),
S: length of short arm of chromosome (um), CI: centromer index (m: metacentric, sm: submetacentric,
st: subtelocentric); centromere type according to Levan et al. (1964), Sat: satellites, L% and S%: indices that express

contribution of arm in each chromosome to total length of karyotype, RL%: relative length of chromosomes

Prunus armeniaca

Pair No. TotaLIl rEWL+S) Long ;r;m (L) Shortu?]:m (S) gg:ri}isc; [8*10(():/EL+S)] sat  Type L% S% RL%
1 2.71+0.08 1.6 £0.08 1.11+0.04 145+0.10 41 - m 9.91 6.88 16.79
2 2.69+0.13 1.2+0.07 0.54 +0.02 223+0.14 20 095  sm 7.43 335  16.67
3 224+0.27 1.13+0.08 0.67 +0.06 1.75+0.20 32 0.87 sm 7.00 4.15 13.88
4 205+0.11 1.06 £ 0.05 0.99 £ 0.06 1.08 +0.03 48 - m 6.57 6.13 12.70
5 1.77 £0.09 1.13+0.06 0.64 +£0.04 1.76 £ 0.05 36 - sm 7.00 3.97 10.97
6 1.61+0.04 0.89 £0.03 0.72 £ 0.04 1.27+£0.10 44 - m 551 4.46 9.98
7 1.57 £ 0.06 0.84 +£0.04 0.73 £0.02 1.16 +0.05 46 - m 5.20 452 9.73
8 1.50 £ 0.05 0.82 £0.04 0.68 +0.02 1.21+0.03 45 - m 5.08 421 9.29
Mean 2.02+0.08 1.08 +£0.04 0.76 £ 0.03 1.49 +0.06 39 m
Total  (TC)=16.14 5372  37.67
P. cerasifera
1 2.77+0.08 1.74 +0.06 1.03+0.03 1.69 +0.07 37 - m 10.81 6.40 17.22
2 250+0.11 1.36 £ 0.07 0.43+0.03 3.23+0.28 17 0.71 st 8.45 2.67 15.54
3 2.09 £0.07 1.32+0.05 0.77 £ 0.04 1.73+0.08 37 - sm 8.20 4.79 12.99
4 1.88+0.14 1.29 +0.06 0.46 + 0.04 295+04 25 0.74 sm 8.02 2.86 11.68
5 1.86 +0.05 0.98 £0.02 0.87 £ 0.04 1.14+0.05 47 - m 6.09 541 11.56
6 1.77£0.05 0.98 +£0.05 0.79£0.01 1.24 +0.06 45 b 6.09 491 11.00
7 1.68 +0.07 0.9 +0.05 0.78 +£0.03 1.16 £ 0.06 46 - m 5.59 4.85 10.44
8 1.54 +0.07 1+0.05 0.54 +0.03 1.88+0.08 35 - sm 6.22 3.36 9.57
Mean 2.01+0.06 1.2+0.04 0.71+0.03 1.88+£0.12 36 sm
Total (TC) =16.09 50.48  35.24
P. cerasifera x P. spp. “TANASGOL”
1 2.82+0.07 1.63+0.07 1.19+0.04 1.38+0.08 42 - m 10.56 7.71 18.26
2 2.37+0.16 1.43+0.06 0.36 £0.04 424+05 15 0.58 st 9.26 2.33 15.35
3 1.97 +0.07 1.11+0.04 0.86 + 0.05 1.3+0.09 44 - m 7.19 5.57 12.76
4 1.88+0.12 1.23+0.1 0.35+0.03 3.72+0.54 18 0.46 st 7.97 227 12.18
5 1.84+0.08 1.12+0.08 0.71£0.04 1.6+0.18 39 - 7.25 4.60 11.92
6 1.72 £ 0.08 0.96 £ 0.05 0.76 £ 0.05 12701 44 - 6.22 4.92 11.14
7 1.49 +0.04 0.8 +0.03 0.69 +0.02 1.17+£0.05 46 - 5.18 4.47 9.65
8 1.35+0.03 0.72+£0.02 0.63+0.03 1.15+0.05 47 - 4.66 4.08 8.74
Mean 1.93+0.07 1.13+0.05 0.69 £0.04 1.98+0.19 37 sm
Total (TC)=15.44 58.29  35.95
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Table. 2. Karyotype details of apricot (Prunus armeniaca), plum (P. cerasifera) and natural hybrid or new species
(P. cerasifera x P. spp.) “TANASGOL” from Iran; karyotype formula (KF), mean length of chromosomes (TL), size of
satellite (SAT), total length of haploid set chromosomes (TC), range of chromosomes size (interval),
Al; intrachromosomal asymmetry and AZ2; interchromosomal asymmetry (Zarco 1986), centromer index (CI),
symmetry class (SC) (Stebbins 1971), total form percent (TF%) (Huziwara 1962), coefficient of variation (CV%),
karyotype asymmetry index (Al) (Watanabe et al. 1999, Paszko 2006), difference of range of relative length (DRL)

(interchromosomal  asymmetry)

Species KF '\(/'Tef; Interval TC ClI Sat, Sa, CV% Al A, A, DRL TF% SC
Prunus 10m+2sm+4 202+
Seniaca o o0s  150-270 1614 39 095 087 2267 0152 028 023 750 3768 2A
. 8m+4sm+2 201+
P. cerasifera oy oe ‘ops 154277 1609 36 071 074 1997 0234 038 020 765 3524 3A
P';eggﬁ‘fe’a X 1om+4stt 16903; 135282 1544 37 058 046 2297 0211 035 023 952 3595 2B
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Fig. 2. Haploid ideogram of apricot (Prunus armeniaca), cherry plum (P. cerasifera) and the natural hybrid or new
species “TANASGOL” ( P. cerasiferax P. spp.) from Iran accordance to chromosomes of Table 1 and Fig. 1.
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Fig. 3. Scatter diagrams for apricot, cherry plum and “TANASGOL” based on the CV¢_ parameter against the CV¢,

parameter.
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