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Abstract

Original meiotic or mitotic chromosome couate presented for 17 species in
12 families of angiosperms from Iran. Chromosoment® for Amberboa nana,
n=16 (Asteraceae) ardamelina rumelica subsp transcapica, n=13 (Brassicaceae)
are repoted for the first time. Chromosome numierssix species including:
Rhagadiolus stellatus (n=5), Campanula raponcoloides (n=34), Campanula
trachelium (n=10), Helianthemum salicifolium (n=10), Sorghum halepense (n=20),
Consolida orientalis (n=8) are new reports for the flora of Iran. Alsiee tetraploid

level of n=12 forLinaria smplex is reported here for the first time.
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Introduction
Chromosome number, karyotype and meiotic pairinghab®ur at

methaphase-l in species and hybrid can provide ubseformation for the
assessment of taxonomic relationships (STACE 2008 purpose of this and
others (GHAFFARI & SANEI CHARIAT-PANAHI 1985, GHAFRARI 1987a,
1987b, 1988, 2006a, 2006b) coming in the same sseiseto give information
concerning the chromosome counts of angiosperm déxhe Iranian flora. In the
present study, chromosome counts for 17 speciesegepting 12 families are

reported.

M aterialsand M ethods

Meiotic chromosomes were observed in pollen mottedis. Floral buds of
appropriate size were fixed in absolute ethandorafiorm: propionic acid (6:3:2)
for 24 hours, transferred to 70% alcohol and stoweder refrigeration until
analyzed. Anthers were squashed and stained in @t@aarmine. Chromosome
counts were carried out from microsporocytes iniotsr stages of meiosis. For
somatic chromosome study, the seeds were germiwoatedoist filter paper in the
laboratory (ca. 21°-25°). The growing root tipscaf 1.0-1.5 cm long were cut and
pretreated in 0.002 M 8-hydroxyquinoline (3 hrg.p@° C. After treatment, the root
tips were fixed in the above fixative for 24 hrdqieTchromosomes were stained by
the Feulgen method after hydrolysis in 1IN HCI f&@ rhinutes at 60° C. root tips
were then squashed in 2% acetocarmine. Vouchelinspes are deposited in the
Central Herbarium of Tehran University ("TUH").

Results and Discussion
Apiaceae
- Cuminum cyminum L.
Khorasan: Torbat-hydariyeh

Previous report for this taxon was 2n=2x=14 (SHEID& al. 1996a)
from Iran. The present count from the new local#ijowed seven bivalents
at first metaphase and 14 chromosomes at metaptfaseitosis (Figs 1, 2).

Also most of other stages of meiosis was regulad ahowed chromosome
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segregation (10-10-10-10) at anaphase-Il (Fig.r®) seven dyads in each pole of
second metaphase (Fig. 4). The only other countl@n for this taxon by
SUBRAMANIAN (1986), is questionable.

Asteraceae
- Amberboa nana (Boiss.) Iljin
Tehran: 60 km towards Qom.

Meiosis in this species was regular and showedivd@ldnts at methaphase-I
(Fig. 5). According to information, this is the dirchromosome count for this
species.
- Rhagadiolus stellatus (L.) Gaertn.

Flora of Iran posses only this species of the gefGdAHREMAN &
ATTAR 1999). First previous count for this taxon 28=10 (STEBBINS 1953),
which agrees with the present count of n=5 (Fig.Té)is count is new for the flora

of Iran.

Boraginaceae
- Arnebia decumbens (Vent.) Coss. & Kral. subsplecumbens
Tehran: 60 km towards Qom
Previous count for this diploid subspecies is nfdri=2x=22) (GHAFFARI
1996), from Iran which agrees with the present tafnn=11 from new locality

(Fig. 7). Also, chromosome segregation at anaphess-11-11 (Fig. 8).

Brassicaceae
- Barbarea plantaginea DC.
Tehran: Karaj, Asara
Previous count for this taxon is n=8 (ARYAVAND 197%rom Kouh-rang
which agrees with the present count of n=8 (Fig. 9)
- Camelina rumelica subsptranscapica (Fritsch) Hedge
Tehran: Kouh-dashteh
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Previous counts fo€. rumelica are 2n=12 (See FEDOROQOV 1974), 2n=26
(STRID & FRANZEN 1981) and 2n=40 (PODLECH & DIETEEL1969). This

taxon has two subspecies in Iran, namelynelica andtranscapica.

gl o .. o M
Figs 1-9: Figs 1-4Cuminum cyminum. Fig. 1. Metaphase-l, showing seven rod
bivalents. Fig. 2. Metaphase of mitosis (2n=14). 3. Anaphase-Il, showing
(7-7-7-7) segregation. Fig. 4. Metaphase-ll. FigAmberboa nana, metaphase-I|
(n=16). Fig. 6. Rhagadiolus stellatus, metaphase-l (n=5). Fig. 7Arnebia
decumbens, diakinesis (n=11). Fig. 8. Anaphase-I, showintr{1) segregation. Fig.
9. Barbarea plantaginea, metaphase-I (n=8).

Meiosis in our sample indicates 13 bivalents athbdiakinesis and first
metaphase (Figs 10 & 11). According to our datis, iththe first chromosome count

for this subspecies.



78 S.M. Ghaffari and F. Tajik

- Chorispora tenella (Pall.) DC.
Tehran: Kouh-dashteh

Previous count for this taxon is 2n=14 from Esfai{@hameshlou) by
ARYAVAND (1975), which agrees with the present coahn=7 (Fig. 12).
- Eruca sativa Miller
Khuzestan: Dezful

Previous report for this species is 2n=22 from Ezfa(Roshan-dasht) by
ARYAVAND (1975), which agrees with the present cbwf n=11 from Dezful
(Fig. 13).
- Matthiola longipetla (Vent.) DC.
Saveh: towards Qom

Meiosis in this species was regular and showedrsbixalents at diakinesis
(Fig. 14), which agrees with the previous report ARYAVAND (1977) from

Lorestan (Khorram-abad).

Campanulaceae
- Campanula rapuncoloides L.
Azarbaijan: Ardabil, Heyran

Previous report for this species are 2n=20, 68 &b@d (WCISLO 1983,
FEDOROV 1974). Present count indicated 34 bivalanfirst metaphase (Fig. 15).
This count is new for the flora of Iran.
- Campanula trachelium L.
Between Khalkhal and Asalem

Previous report for this species is 2n=34 (ABOU-BNAIN 2006). Meiosis
in our sample showed 10 bivalents at diakinesig. (E6). This is the new different
chromosome number for this taxon. MABBERLEY (19&nd LAMMERS (1993)
reported the presence of the polymorphism and rdifte cytotypes in many
Campanula species, specially those occupying slightly distdrihabitats as a result

of different sympatric events.

Cistaceae
- Helianthemum salicifolium (L.) Miller
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Kuzestan: Dezful, 5 km towards Bisheh-bozan
Karaj: Kushk-zar

Two studied collections of this species were diblaiith n=10 (Fig. 17)
which are in agreement with the previous report SEDOROV 1974).
Liliaceae
- Aloevera (L.) Bum.f.
Hormozgan: Bandar-abbas

This taxon is endemic to north of Africa and thermraduced to many
countries. Previous count for this species are 2naid n=7 (VIJAYAVALLI &
MATHEW 1990), which is in agreement with the preaseount of n=7 and 2n=14
(Figs 18 & 19).

Figs 10-18: Figs 10 & 11Camelina rumelica subsp. transcapica, Fig. 10.
Diakinesis (n=13). Fig. 11. Metaphase-l (n=13)..FikR. Chorispora tenella,
metaphase-l (n=7). Fig. 1¥ruca sativa, diakinesis (n=11). Fig. 14Matthiola
logipetala, diakinesis (n=7). Fig. 15Campanula raponcoloides, metaphase-I
(n=34). Fig. 16.Campanula trachelium, diakinesis (n=10). Fig. 1 Helianthemum
salicifolium, metaphase-1 (n=10). Fig. 18loe vera, Metaphase-I (n=7).



80 S.M. Ghaffari and F. Tajik

Malvaceae
- Gossypium herbaceum L.
Khuzestan: Ahwaz

Most of the pollen mother cells analyzed had shdkgn gametic number
n=13 (Fig. 20) and showed mixture of ring and raeakents. Previous report for
cultivars of this species is 2n=26 by SHEIDAI (1896

Poaceae
- Sorghum halepense (L.) Pers.
Karaj: Shah-dasht

Flora of Iran possesses only one speci8s hélepense) of the genus
Sorghum. Our sample was tetraploid and showed 20 bivalebtsnethaphase-I
(Fig. 21). Both diploid (2n=2x=20) and tetraploiZnE4x=40) levels are reported
previously (see FEDOROV 1974). This count is nentfie flora of Iran.

Ranunculaceae
- Consolida orientalis Gay) Schrod.
Karaj: towards Eshtehard
Previous report for this species is 2n=16 (DEMIRIZ80), which is in
agreement with the present count of n=8 (Fig. ZB)s count is new for the flora of

Iran.

Scrophulariaceae
- Linaria simplex Desf.
Tehran: Kouh-dashteh
Previous report for this taxon is 2n=12 (SNOGERWBS). Meiosis in our
sample was regular and showed 12 bivalents atrfiesaphase (Fig. 23). According

to information, this is the first tetraploid chrosmne count for this species.

Solanaceae
- Solanum nigrum
Tehran: Campus of the University of Tehran

Gametic chromosome number in this taxon was n=yi ¢4).
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Figs 19-24: Fig. 19Aloe vera, metaphase of mitosis (2n=14). Fig. Z&bssypium
herbaceum, metaphase-l (n=13). Fig. 2%orghum halepense, metaphase-I (n=20).
Fig. 22. Consolida orientalis, metaphase-ll (n=8). Fig. 23.inaria simplex,
metaphase-l (n=12). Fig. 28lanum nigrum, diakinesis (n=24).
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