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Pollen Morphology of Caryophyllaceae
in Jordan

by

D. AL-EISAWI

ABSTRACT

polientoraing morphology of 32 species of Caryophyl-
laceae belonging to the 18 genera: Aren:

Ceratium, Dianthus, Gypsopnila.
Minuartia, Paronych teranthus,
a,  Spergularia,

Selerocephalus, ne.
nd eria have been suldied by cher ata" ot
Scanning eecrion sicroscops SE.' The. pol
monads, radially synmetrical, apolar or isopolar. The shape
is mostly spheroidal and uz-ly yru)-u or polyhedral with
hexagonal to octagonal ou llen size ranges be-
FIRIISADG umts APSETATND, T BOBEAY- DOTTPERLODOE LY
rarel; or
rina showed polynorphic grains with spartures vary from
hexapantocolpate, polypantocolpate or spiral. Exine sculp-
turing cabrate, scabrate spinulose, scabrate
Papillate or scabrate foveolate.

INTRODUCTION

Pelien grains of some familiss of the
in Jor, ave been airesdy studied such
[ 1977), Zygophyll AN &
Ranuncolacess (ki ETOMRT 13061 and Crucife
EISANI 1987).

e family Caryophyllaceae is one of the well repre:
ted families in Jordan comprising 20 geners and 93 spacies
4u~lu 82 2 includes annuale o perenntal “her

flowering plants
s Umbelli

e
e o0 Servatars Haevaate disteibuted in  the four

major regions
nian, Saharo-Arabian, and Sudanian
Fegion’ (ZORARY 197; AL-EISANE 1985).

(Tropical penetration)
Cerastium dichotomus,
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vaccariis silane! land s i2ere0
are typical species occuring in the Mediterranean region
Gy, ila arabica, G. pilosa and Bufonia ephedrina are
typical Irano-Turanian elements. Pteranthus dichotomous,
B e s MatlaTaeelevpicilidag
Arabian) plants. While Robbairea delil.
phalus arabicus are Sudanian (Tropical penecration)
ments.

$9,0ur Kowledge no previous work has been made on
the pollen of Caryophyllacess in our

most relevant previous works are se of VISHNU-
HITTRE £ GUPTA (1964)" ENDTAAN Ti572) TRowicRE. (1375 and
GHAZANFER (1984) .
SHNU_NITIRE & CUPTA (1964) described the characters of

ra) in Indi

ecies of Caryophylla a. He
CAarcitied Ghen into 1> Sypes 4nd stated that the  paiyno-
logy of Caryophyllaceae support its relation with other

fanilies in Cent_rolperm
1972) examined 100 species from 50 genera of
ey ilscens and described ¢ rains as colpate
u»calp.m, rugate of fo (exceptionally porate or ru-
Gate), varying in size (longest axie from do=60ipme

NOWICKE (1975) in a comprehensive work on
C-nkrclpenue atudiod the palien Gaint o b0 apee
16 families by ght and scanning electron roscopy-

Three basic pollen types were found: Joceinace. pantoporate
and pantocolporate. All with spinulose and tubuliferous/
punctate ektexine.

AZANFER (1984) studied the pollen morphology of
Fr sk Siphonomorpha and Auriculata. She
that the species belonging to the section siphon:
show only punctate tubuliferous/spinulose ektexine
gpecies belonging to section Auriculatae show punctat

e

retic and  semireticulate tubuliferous/or spinulo:
ektexine.

n this work 16 genera and 32 species were studied using
1ight and scanning electron microscopy (SEM). The shape,

size, apertures, sculpruring and exine characteristics were
recorded as given in the results

MATERIALS and METHODS

ollen grains were taken from well identified herbariun
specimens deposited at the ium, Department o
gical Sciences, Faculty of Science, University oo
Anman, Jordan (AMM). For light pricasiiogiuatid B
were prepared using acetolysis method KUMMEL RAUP
{1%65) . For scanning electron i ercncopy” (SEU) pollen vere
mounted unacetolysed onto clean stubs. A solution of dollbl'
sided sellotape dissolved in chloroforn a3 an
hesive. pollen then were sputter-coated with Pl““‘“"
e DD SEM. The SEM was carried out at MAX
PLANK Institut, Minchen, W.-Germany.
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LIST OF TAXA STUDIED " X

Arenacia leptoctedos (Relchenbs) Gu
Bo; s filicaulis Barkoudah
e cARc s ingei{chf i

- glomeratum Thuil!

Dianthus tripunctatus Sibth. & Sm.
Gynnocarpos decandrum Forrsskal
Grpsophiia arabica Barkoudah

Holosteun glutinosum (Bieb.) Fischer & C. A. Meye
- umbella
Winuastis fornosa (Penzel) Matee.
- hybrida (vill.) Schischki
- picta (sibth. & Sm.) Bornm.
rabica (L.) DC.

- sinaica Fresen.
Polycarpaea repens (Forsskal) Ascherson & Schweinf.
Ptecanthus dichotomis For

bba delileans Milne-Rednead

Spergula fallax (Lowe) Kraus
indea (Guss.) Meldr. & Sarc.

Stellaria media (L.) Vill.
- pallida (Dumort.) Piré
Vaccaria pyramidata Medikus

RESULTS

columellae simple. Polypantoporate. TI
um, annulate and punctate. T pearing scabrate.

Bolanthus filicaulis (Boiss.) Barkoudan (Plate 4, %)
Pollen apolar. radially syamstrical o h 1
meter 25.0 um. 11 2 um in thic}
Pelypantoposate. The dismeter of pores 2,5 um, raised and
papillate. Sculpturing
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\Carais tium) @ichotomun L. (PLALE) Q| K ESB)Y W

Pollen apolar, radially symmetrical and Arsida) | Dy
meter 35,6 um. The wall 2 um in thickness. Polypantoporate.
The diameter of pores 4 um, annulate, raised, and papill
te. Sculpturing scabrate and perforate.

Cerastium glomeratum Thuill.

Pollen apolar, radially symmetrical and spheroidal. D
meter 32, e wall 2 um in thickness, crassisexinous
Polypantoporate. the diameter pores 4 annula:
Sculpturing scabrate.

T i O DT T

Follen apolar, radially symmecrical and 3

4 un in thickness,

1); columeiise thick:  Polypantoporate:

The au..gur of pores § un, ammulate.  Sculpturing. reticos
1umel.

2

Cranocerpos decandrus Forssak (Plate S, E & F)
ollen apolar, radially symmetrical, shoeroidal to poly-
hedral with hexagonal outline. Diameter 19.9 um. The wall 2
um in thickness. Polypantoporate. The tamater o
ed to flat. Sculpturing psilate to sparsely and
Rinutely scabrate.

Gypsophila arabica Barkoudah (Plate 2, A)
1ly symmetrical and shperoidal. Dia-

Polypantoporate. The diameter of pores 5 um, annulate, rai-
s situated on a flattened
side. Sculpturing scabrate to perforate

Grpsophila pilosa Hudson (Plate 2, C)

Pollen apolar, radially symmetrical and shperoidal. Di
meter 30,0 um. The wall 2 um in thickness,
Polypantoporate. The diameter of pores 5 un, annulate with

star-like corrugations. Sculpturing tectate
scabrate.

Gmapﬂl'll viscosa Murr. (Plate 2, E)
Pollen apolar, radially symmetrical shperoidal to poly-
h-dr-] with hexagonal outline. Diameter 30,0 um. Polypanto-
The rhlme ter nz pores 4,5 um, with a star-like cor-
ruv-uon Sculpt: persely scabrate to perforate.

Holosteus glutinosum (B8b:1: Fischer &2.C:: Ny Heyer (Plate

rollen apolar, rea 2 e stedl A sephdsral ol
meter 32, The wall 3 um in thickness, tectate. Poly-
Pantorate: e o diameter of pores 3 um, annulate, d-and
Ppapillate. Sculpturing sparsely scabrate and perforate.
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agielofyesm APlaits, 7

itagelchremysytinty Q‘W‘ : 'ﬁv?'si‘y.“..i”%n o/l
polyhedral. Diameter 24, thickness
P ymentesorate: ua aisneter oeIporestdfin fainatutusiica®
seiltare, papiliace and slightly sumken. Sculpturing  scab-
rate and perforate around the apertures

Minuartia formasa (Fenzl) Mattf. (Plate 2, B)

Pollen apolar, radislly symetrical and spheroidal. Dia-
meter 25,0 um. The wall 3 um in thickness, crassisexi:
Tectats, ‘columeila sinple. Polypantoporate. the dismeter of
pores 5 um, annulate, aperculate, raised, castellate to
scabrate. Sculpturing scabrate.

nous,

Minuartia hybrida (VA1) Schischiin (Flate 2 )
Pollen apolar, radisily symetrical and spheroidal. Dia-
meter 25,0 um. 313 e In thickness, erassisexinous,
olumeila simple. Polypantoporate e dianecer of pores 5
nnulate, papillate, sunken. Sculpturing scabrate to
perforat.

Minuartis picta (sibth. & Sn.) Sorna. (Flate 7, D)

Follen apolsr, radiaily symme: lpheroxdaL Dia-
petdziae; onas HemEineL R Tn thickne exinous,
Polvpantoporace. The diameter of
pores ¢ un. sircular, raised, and papillate. Sculpturing
scabrate.

Paronychia arabica (L) 0C. (Flate a

Pellen apolur, redisily synmetrical and spheroidal. Dia-
netor 17,5 un: The wall 1.5 um S ickness, = crassiset
nous, ncuxue. bewx]lar.e. Polypant e diameter of
pores ¢ 5 chesyedia Porsitiate; seulpturing
Cibrate to rugate.

Parony rgentea Lan. (Plate

Polien spotar, radiaily !ymme:rxcil spheroidal to poly-
hedral. Diameter 17,5 um. Polypantoporate. Pores papillate
o rugate and corrugate. Sculpturing psilate-scabrate.

Paronychia sinaica Fresen. (Plate
Pollen apolar, radially symetrical ! ind spherotdal. pia-
meter 24,0 um. The wall 1,5 um in thickness. Pores indi-

tince: 3eulpturing sparsely Scabrate.

Polycar; jpens (Forsskal) Asch. & Schw. (Plate 1, E)

Borien isoporar, radially symmetrical. Polar Sdamerer
12,5 un, Equatorial disneter 17,5 um, B/E = 0,7. wall
1.5 un in thic ctate, prolate ’rncolponu, -p-r—
ik Tiotd gt Erecs Seulpruring scabral

w.k
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(reekaatting aibtdtumi vovssead lp1eve 1y [t rary. Ora/ wvw |
Pollen apolar, radially symmetrical and spheroidal.

meter 25,0 wall 2 um in thickness, crass: l!xlnﬂ\li.

Polypantoporate. Pores annulate, papillate, and operculate.

Sculpturing scabrate to rugate or spinulose.

Robbairea delileana Milne-Redhead (Plate 1, F)

Ancian daplam. Sefighly srmmepricnk.md ~mislace:. Eelse
diameter 17,5 um, equatoria; 3
L G g e Ay e e
Y o e LT P e R T R
minutely scabrate.

Sclarocephalus arabicus Boiss. (Plate 6
ollen apolar, radially symmetrical
h-dxll with hexagonal outline. Dia

H)
spheroidal to poly-
um. The wall 3

ctate. B
ot T PR LS B e O el Lo
pattern of ridges. Sculpturing scabrate.

Silene aegyptisca (L.) L. fil. (Plate 4,

Polypanto res 5 un, annulate, castel-
te And echinate. Seulptusing scabrate.

Silene apetals ¥illd. (Plate 4, B)

petar MLy srmmaccisal and sphevatdell W
neter 30,0 un. The wall 3 un in
Polypantopoprate, Diameter of pores 5 un, anmuiate Tugate.
Sculpturing roughly scabras

Silene arenosa C. Koch (Plate 4, C)
rical and ephercidal, Dia:

Polypantopor: Smeter of pores 5 um, Faised
u:’ﬂdplpillula. Souipeesing fonesiate, ahd scamsate

Silene colorata Poiret (Plate d, D)
spolar, radially syametrical and spheroldal, i
aster 330 Gn The wall 3 um in thichnens,
colunella “simple,  and  pilate. Polypan
nx..m.r_o: Pores 3 um, annulate, papillate to
Sculpturing roughly rujate to scabrace

Silene damascena Boiss. & Gaill. (Plate 6, A & B)
oJoilen apelar, radially symmetrical and sphereidal. Diae

2 ua; The wall 3 un in chickne

neils beuached. Polypantoporate. Diameter of pore <
annulate and pincrate. Seulpturing foveoiate and  acabrat
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Spergulatallax [(Lowe)/ Riauss) (Piate 5] \#)D /Al

el eaiaotabuizda 1y AARECICaTARtles Hes BRI
meter 22,0 um. Polypantoporate. Di
snnulate, raised.  papillate o caseatiota: Trobs tntiny
scabrate

Spergularia diandra (Guss.) Heldr. & Sart. (Plate 5, D)

heroidal. Di.
meter 15,0 um. The wall 1 um in thickness. Polypantocolp:
te. Colpi flat. Sculpturing scabrate and perforate.

Spergularis marine (5.) ori (Plate 5, A, B, C & E)

Pollen apolar, ri y synmetrical and spheroidal. Dia-
I Taaolibe e = P temAsES Apec bk on hexa-
colpate, polypantocolpal Colpi open, roughly
ceabrete To pepiitace. Seulpturing scabrate.

Steltgria medis (L.) Vill. (Plate 3. ¥)
r ially symnetrical, spheroidal to pely-
Aot .2
pores papillate, st
Irpantoporate, Sculpturing spinuiose To Depiiiate and spar-
sely perforate around apertures.

Stellaria pallide (Dunort.) Pire (Plate 3, E)

Pollen apolar, radially symmetrical, polyhedral to sphe-
Tolda . Dianete um. l’uln-m’.opurllc The diameter of
pores 3 w tellate to papillate, sunken. Sculpturing
Papillate to spimulese.

Vaccaria pyramidata Medikus (Plate 4, F)
Pollen apolar, radially symnetrical, and spheroida

Disneter 38,6 un. The wall 3 ua in Jtptctamen

nous and tectate. Polypan! aianeter of SoPeaNIE

n. snnuiete; reised 1 o D eTiate to scab Sculptu-

ring scabrate.

DISCUSSTON

From the description of the studied spe -
grains as presented in the results and the p).:u = g
morphol 1 an b follows:

cles 1o spheroidal
gaziinl delileana.

1. The shape of the majority of the
and rarely prolate as it
(Plate 1, F). The spheroid: o
polyhedral with an S ine of hexagonal Yo octagona.
is in Gypsophila viscosa: (Plate 2, E), Paronychia
argentea (biate 1, A) and Stellaria medis (Plate 3, F).
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45 Tl of i el fhliod Sinbld " biowaia {500 A
Spergularia diandra and 40 um in Dianthus tripunctatus.
e At R o8 Toa ek po 1A e Fa T Ui
between 25-30 u:

3. The apertures of pollen-grains are dominated by the
1ypantoporate type with exception of tricolporate type
lelileana and Polycarpaea repens. A poly-
morphic ranges between hexapantocolpate to poly-
Pantocolpate andiapirel was found to oocur in) ope spes
cies only w pergularia marina (Plate 5, A, B,

D)

uatzitaior e e ot tatosng SN
tween 2-5 um in diameter. Also pores can be raised or
sunken, soaulste or not. and. sowetimes surrounded by
star-like corrugations as it is in Gypsophila pilosa and
Gypsophila visco:

Sculpturing in most of the species is scabrate but some-
tines varies from minutely to roughly scabrate or scab-
rate papillate to scabrate spinulose, or rarely foveo-
late as it is in Silene arenosa.

Finally, the results obtained from this study of pollen-
grains of Car, devdan ete fouad ta be
lar to those Touns in Centrosp Teo agres

ermae fan:
th what wes previously et ioned by ERDTMAN (1373). No-
iere 57

ACKNOWLEDGEMENTS

The authors would very much like to thank Dr. M.

VIEZ, Departnent of cell biology (EM), Max Plank Institute,
Minchen for the of the scanning electron microscope
(SEM), the facilities and the sincere help.

AL-

REFERENCES

AL-BISMII. D.K.. 1977: Pollen Morphology of Dubelaiteras;
Jordan, Ph. 'D. Read: ing University. 28
- 1982: List of Jord r Plants
hen 167 79-182-
acion in Jordan, 1n. motpr, A- Studies
e nxnnry and  Arch of Jordan. Vol. II.
PD. 45-57. Dapartment of Anciquities, Amman. Hashe-
Bite Kingdom of Jordan
- 1986 ollen Hcryholnn of Ranuncula
Pollen et :

Bot.

in Jordan. -




- 607 -

EROTHANZ G/, | Pl 16n/ Moephs16ay |anal Bl antl DTasonomy () AytsY
sperns, 2nd ed. New York, pp. 372-374

GHAZANFER, S.A., 1984: Pollen Morphology of the Genus
Silene ), Sections si

and Auriculatae (Boiss.) Schischk. - New Phytol.

98: 683-690.
KUMMEL, B. & RAUP, D., 1965: Handbook of paleontological
techniques. W.H. Freeman, San Francisco.
LAHHAM, J. & AL-EISANI, Pollen Morphology of
rdanian Zygophyllaceae. - Candollea 41(2): 325-328.
hol. Cruciferae.
-375.

t. Boi
NONICKE, .M., 1975: Pollen Norphology in the Order Cen-
pernie. - Grana 15: 517
VISHNU-MTTIRE & GUPIAL R Studies of Indian_ Pol-
i Graios corTTh Cltgophei lscabe st et Spo:
6(1): 99-111
M., 1973: Geoboti Foundation of the Middle

ZOHARY,
E

o amtasisn: peets amd Seitiinger.

PLATE 1

A yehia arabica; argentea;
e ychia sinsica; D.

E. Polycarpaea repens; F. Robbairea delileans;
PLATE 2

A. Gypsophila arabica; 5. Minuartia formosa;

C. Gypsophila pilo: D. Minuartis picta:

E. Gypsophila viscosa; F. Minuartia hybrida.
PLATE 3

A. Cerastium dichotomus;  B. Cerastius dichotomus
C. Holosteun glutinosus;  D. Holosteus umbellatus;

F. Stellaria medi

E. Stellaria pallida
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puaTE 4
A. Silene aegyptiaca; B. Silene apetala;
C. Silene arenosa; D. Silene colorata;
E. Bolanthus filicaulis; F. Vaccaria pyramidata;
PLATE 5
A. marina: mi h showing

len.

B. Spergularia marina: micrograph showing the three t:
of apertures in one group; hexacolpate, Polypanto
pate, and spiral from two views.

C. Spergularia marin
colpi.

micrograph showing spiral type

D. Spergularia diandra

pol-

ypes
col-

of

E. ia marina: mi h showing

F. Spergularia fallax

PLATE 6

A. Silene damascena X1000

B. Silene damascena X1000

C. Dianthus tripunctatus X1000
D. Dianthus tripunctatus X1000
E. Gymnocarpos decandrum X1000
F. Gymnocarpos decandrum X1000
G. Arenaria leptoclados X1000

H. Sclerocephalus arabicus X1000
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