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ABSTRACT. Cytological investigations on some plants in the flora of 
Madinah region revealed the 'following chromosome counts in the following 
eight species. Asphodelus !istulosus 2n = 28, Astragalus eremophilus 2n = 
16, Erodiumoxyrrhynchum 2n = 18,lris postii 2n = 14, Plantago arabica 2n 
= 12, Plantago cylindrica2n = 10, Rumex vesicarius 2n = 18, and Schouwia 
thebaica 2n = 24. The first three spcies and the last one, i.e. S. thebaica have 
short chromosomes mean length less than 2 !Lm. I. postii, P. arabica and R. 
vesicarius have a mean chromosome length of more than 4 ' !Lm. The 
karyotype of I. postii is highly assymmetric with evident variation in length 
among the chromosome. However, the karyotypes ofthe other taxa are 
symmetric. No polyploidy is reported in the examined species. The 
karyotypes of the examined species are described for the first time in plants 
from Saudi Arabian flora. 

Introduction 

The fact that chromosomes are the carriers of genetic information provided an im
petus for their studies since the establishment of the chromosomal theory of inheri
tance in the second decade of this century. The steady increased amount of informa
tion on chromosomes and the development of cytogenetic concepts and methods de
monstrated the importance of chromosomes in several fields of plant biology. In the 
field of plant systematics and flora, the specfacular rise in the publicationpfreliable 
chromosome data in the past 25 years began to make clear the cytogenetic 
mechanisms involved in the evolution and delimitation of olant taxa and the variety 



24 A .. Badr& A . GtJ6im 

of ways ;~~~6ITl~cha,~isI11~~ree'!tpr~,ssecii~ 'thegr(!a\ div~rsity, ,9f ,~lantscom~Iising 
,the WoH'd ;f]~Ta;Chto~osoI11al feat~res are1)eing .reg~r.ded . as de<,:isionmaking 
'cllar:acter'sin .ih~st~~Y9fphylogenetlciaffi~ities·ar~ evoluti()nary:ctex~lopment : and 
!is' indicators' of ~ppropriate classifications of !ieveral plaiitgr~ups[11: " , 
; . '. --- ~ " - '." '. , : ' ~ . . { ' ,.' - , , .- - " 

. Chromosomal information have' also been used in the study offlorlls particularly 
those regarding chroinosomenumber· because it is the easiest to assess. Chromo
some .numbers indicate' the occurrence of polyploidy and, reflect differences' in the 
basic chromosome numbers among plants which may be reflected in their treatments 
in floras, Itisestiml,lted·thatover 3000 chromosome counts' areanmially recorded 
every year. However;'chromosome numbersiue only 'known for 15 .. 20% ofangios
perm species[21. Other karyotype features, such as chromosome size, position ofcen
tromere·and,the preseooe of sateHites-in chromosomes ofthe karyotype are recorded 
in less than 1 % of angiesperms. More detailedkaryotype.characters; such as the dis:" 
position , of ~eterochrom~!ic segments, revealed ,bx ,pa?,d,il)& ,technjq\l.es ~ . ar~ very 
po, orly known. ' ,. . ., . ," ; ., ' . '. .' 

_ . ' I,. ' . . ) . :1 ' . 

There is a great regional imbalance in the chromosomalinformationofthe floras in 
different parts of the World ~ In general; chromosome numbers are known for a much 
greater proportion of temperate than tropical and desert f1oras,although much work 
is to be done on the chromosomes of temperate floras. In the flora of Europe, which 
is,oneof the best studied in the World chromosbme numbers 'are 'recorded for about 
36% of angiosperms excluding monocotyIedons!21. ChtomosomaHnformationoMhe 
plants of other parts of the World , particularly those of desert and tropical floras , is 
sparce. Consequently, the chromosome 'featu'Jiesirt these floras are poorly under
stood. l'l0 chrOInosome't0unts have been reported fp,r",~ld_ plan.t~ qf,S~udi Ara1;)ia. 
In this· st~dy, 'we report ; for the first time, the~tiromosorOe I1l1mb~i of karyotyp~ 

;,,' c.,' " , " ,:,." . ', .. ' .. :' .... : ' ,_ " ', : . ... •. :' .... . , ",1," ' , _I ·e ~,' -' . ~ . .-. " '"," ~ , .... , ., I' ·" . , .· .• · ' ~'; _ ·, . f . ," --- -," " . • 

~tructut:~ ,of s9m~i>lan~ip ~pe . flora of ~~~in,~? !.~egi9:p. ' .~~ ;P9Re ' that th~s will, e~: 
courage. qth~rs t9 start studies qIl the chromo~61J1t<s of pl~nts Ir:t the, flora of Saudi 
Arabia. ' . ' 'o f . " . ~ .. " . , ' 

Material and Methods 
:: , . 

SpeCimens' of more than 50 plantscoUected from different localities in the study 
area. Collected plants were identified and c1assified-JollowingMigahid[3],and 'Col" 
l(mette[41 . Seeds of a number of plant species wer~. pqtfl;P.~~\ ~np .s,erw,i9a~e~ 9tt};r).9~~t 
filter paper in petri dishes at a temperature ranging beJ~;~$r;~9~~qb~; p~~ ~~~~~i?a~ 
tion did not take place for two weeks. However, after treatment With a solutIOn of 
100 ppm gibberillic acid for at least 48 hours~ ;asatisfactOrypetceritage of.s¢edigerini
nation of most species took place . 

. ~/:: .. . " " ·;' ; ~I~ ~" " , . " , ~ • ., i·, 

j G~rminating Toot lips were used for the study of chromosomes. Cytological prep'
arations ofthe'root 'tipS were made using Feulgen squash technique. Growing root 
tips were pre~treated with a solution oio.05%· colchicine in order to arrest mitosis at' 
metaphase and ;make chromosomes short and scattered to facilitatetheir study. Root 
tips were· then fixed in a fresh solution of 3:1 ethanol~glacial ' acetic acid for 24 hours 
and kept in 70% ethanol until use for cytological preparations; , 
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5. Plantago arabica Boiss. (P. afra L.) 

Annual of prennial erect shrub let which unlike other Plantago species is richly 
branched. Leaves opposite up to 10 cm long and 1.5 cm wide, petiolate, linear with 
entire margin and obtuse tip. Stem 2-6 in number up to 10 cm long. Flowers small in 
compact 8-20 cm long spikes, borne on opposite peduncles. Sepals ovate, obtuse 
with greenish nerve. Petals slightly longer than sepals, ovate acute yellowish with a 
dark brown nerve. Ovary ovate, 2-loculed. Seeds 3-4 times as long as broad, brown 
in colour. This species is recorded in Saudi Arabia as P. afra L. Howev~r, the 
examined material is more similar to P. arabica. It is of rare occurrence in the s dy 
area but has been recorded in 2 localities. The material examined was collect rom 
AI-Suwaidra, 70 kmEast of Madinah. 

6. Plantago cylindrica Forssk. 

Annual or prennial stemless scapose herb. Leaves five-many petiolate, lanceolate 
to linear, entire with acute tip and tapering towards the petiole. Scape up to 20 cm, 
terete covered with minute hairs and terminated with flowers in 2-10 cm long spike. 
Flowers small. Sepals 4, united oblong, obtuse, white with green nerv~. Petals as 
long as sepals, lanceolate, acute, pale yellow with brown nerve. Stamens much 
longer than petals and carry large anthers. Overy 2-loculed, ovate. Fruit a capsule, 
seeds cymbiform to elliptical, light brown with large brown spot on the dorsal side. 
Of common distribution in desert. The examined material was collected from AI
Khulail in the vicinity of North-West Madinah. 

7. Rumex resicarius L. (Acetosa vesicaria (L.) Love) 

Annual greeny, leafy glabrous branched herb up to 20 cm long. Leaves fleshy, 
ocate-triangular, obtuse, subcordate or subhastate at the base. Flowers bright red in 
terminal simple raceme or panicle. Every 1-3 flowers are attached to one pedicel sup
ported by a bract. Sepals wide, enlarging to enclose the fruit: Fruit forming scarious 
reticulate wings. Seeds small triangular. Of wide distribution in several habitats in 
the Kingdom. The examined material was collected from AI-Suwaidra. 

8. Schouwia thebaica Webb. (S. purpuria (Forsak.) Schweinf. 
V. schimperi Muschl. and S. schimperi Jaub.) 

Tall stout glabrous annual plant up to 6 cm high, with simple, broad fleshy leaves. 
Radical leaves oblong, entire, tapering at the base; cauline leaves ovate, acute, 
deeply cordate auricled. Flowers deep rose tetramerous. Fruit an almost flat, round 
pod with two locules. Seed light brown. Of rare occurrence in desert. The examined 
sample was collected from Wadi AI-Agoul in the vicinity of North-East Madinah. 

Chromosome Characters of the Cytologically Studied Species 

Chromosome numbers and mean chromosome length of the 8 cytologicallyinves
tigated species are given in Table 2. Karyotypes of these species are illustrated in Fig. 
1-8. The main chromosome characters of these 8 species are described here and com
pared with previous studies on their cytology. 
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2. Astragalus eremophilus 

The chromosome number recorded in this species in 20 = 16. No previous counts 
are known for A. eremophilus, but the recorded number resembles other numbers 
reported in several species of Astragalus from different parts of the World[9). The 
karyotype of this species is composed of metacentric tosubmetacentric chromo
somes with little variation in length. The chromosomes of this species are also very 
short (mean length = 1.54 ~m). . 

2. Astragaluseremophilus 2n= 16 

3. Erodium oxyrrhynchum 

A diploid chromosome number of 2n = 18 i~ recorded in this species. The chromo
somes are very short having a mean length of 1.68 ~m . Thesame number was re
ported by Badr and Hamoud[6) in material of this species from Egypt. The chromo
somes of the material examined here, however, are slightly longer than those re
ported by those authors. 

4. Iris postii 

A diploid chromosome number of 2n = 14 is recorded in this species. No previous 
counts are known for I. postii and , thus, the karyotype of this species is described 
here for the first time. The karyotype (Fig. 4) is comprised of 6 long chromosomes 
and 8 short chromosomes with a distinct variation in length. The chromosomes of 
this species are relatively long with a mean length of 4.22 ~m. Due to this variation, 
the karyotype of I. postii is highly assymmetric compared· to the symmetric 
karyotypes observed in the other examined species. 
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3. Erodium oxyrrhynchum 

4. Iris postii 
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5. Plantago arabica 

A diploid chromosome number of 2n = 12 is recorded in this species. The same 
number was reported in material from Egypt by Badr and EI-Kholylto) who described 
the karyotype of P. arabica for the first time. The karyotype described by these au
thors is similar to the one observed here. The karyotype (Fig. 5) is comprised of 
metacentric and submetacentric chromosomes with a slight variation in length 
among the karyotype. The chromosomes of this species are relatively longer than 
those of P. cylindrica, mean length being 4.01!Lm. 

5. Plantago arabica 2n = 12 

6. Plantago cylindrica 

A diploid chromosome number of 2n = 10 is recorded in this species. The 
karyotype (Fig. 6) is symmetric showing small variation in length and centromere 
position. All chromosomes being metacentric and submetacentric with a mean 
length of 2.88 !Lm. The karyotype of the examined material resemble that described 
for this species by Badr and EI-Kholy(Hli for material from the Egyptian flora. No 
other chromosome counts are known for P. cylindrica. 

7. Rumex vesicarius 

A diploid chromosome number of 2n = 18 is recorded in this species. No previous 
counts are known for R. vesicarius. The mean chromosome length is 4.61 !Lm . The 
karyotype (Fig. 7) is composed of metacentric-submetacentric with little variation in 
length among chromosomes. 
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6. Pianlqgocylindrica 20= 10 

7. Rumex vesicarius 2n = 18 
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8. Schouwia thebaica 

A chromosome number of 2n = 24 is recorded in this species. The chromosomes 
are extremely short with a mean length of only 0.92 JLm. The chromosomes of S. 
thebaica are described for the first time here. 

It is to be noted that no polyploid chromosome numbers are recorded in the 
studied plants from the Madinah region. However, since the present chromosome 
counts are reported for the first time in plants of the Saudi Arabian flora, it is unwise 
to make conclusions. Much more work on the chromosomes of Saudi Arabian plants 
is needed. 

8. Schouwia tizebaica 2n =24 
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