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Introduction
The Rubiaceae is the fourth largest family of dicotyledonous 
plants, comprising about 563 to 611 genera and between 10,900 
to 13,150 species worldwide [1]. In Iraq, this family has 
representation by 12 genera [2]. Among these, the genus 
Asperula contains twelve species; Crucianella comprises eight 
species while Sherardia and Wendlandia are represented by a 
single species each [2]. Palynology has proved very useful in 
illustrating diversity as well as providing classi�ication 
information for angiosperms [3]. Several international studies 
have described the pollen morphology of Rubiaceae that 
includes Asperula, Crucianella, Sherardia, and Wendlandia 
[4–12]. Studies on Iraqi members of this family have not been 
anything to go by, apart from works done mainly on the genus 
Galium [13,14]. Thus, this paper intends to carry out a study on 
pollen morphology from Iraqi species of Asperula, Crucianella, 
Sherardia, and Wendlandia for any possible contribution toward 
better taxonomic or phylogenetic elucidation of Rubiaceae in 
that area.

Materials	and	Methods
The material of this work comprised herbarium specimens from 
the National Herbarium of Iraq (BAG) and the University 
Herbarium, College of Science, University of Baghdad (BUH). 
Fresh plant material was also collected during �ield trips 
between April and June 2019 deposited later at the Herbarium, 
College of Education, University of Baghdad (BUE). Pollen grains 
were prepared for light microscopic study using a staining 
solution of glycerin-safranin. Measurements were taken from 
15 to 25 pollen grains for each specimen (�igure1,2,3) observed. 
The following features have been recorded: diameter, polar axis 
(P), equatorial diameter (E), number and length of colpi, and 
exine thickness.

This	study	focused	on	examining	the	micro-morphological	characteristics	of	pollen	grains	from	various	Rubiaceae	species	found	in	Iraq.	
The	species	analyzed	included:	Wendlandia	ligustroides,	Sherardia	arvensis,	Crucianella	parvi�lora,	C.	exasperata,	C.	kurdistanica,	C.	
chlorostachys,	C.	gilanica,	Asperula	setosa,	A.	xylorhiza,	A.	laxi�lora,	A.	insingis,	A.	friabilis,	A.	comosa,	A.	astrocephala,	A.	laxi�lora.	This	
study	of	pollen	morphology	has	been	carried	out	under	LM	with	differential	analysis	by	shape,	size	(polar	and	equatorial),	and	number	of	
colpi.	It	comprised	an	evaluation	based	on	qualitative	and	quantitative	traits	to	test	their	role	in	the	identi�ication	of	species	belonging	to	
this	 large	family	and	placement	within	 it.	Most	grains	quali�ied	as	small,	presenting	a	shape	spectrum	that	extended	from	oblate-
spheroidal,	oblate,	sub-oblate,	up	to	prolate-spheroidal.	Much	variation	was	found	in	the	number	of	colpi,	with	three	from	Wendlandia	
ligustroides	up	to	eleven	from	Sherardia	arvensis.
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Results
General	Morphology
All the taxa reviewed exhibited isopolar and radially 
symmetrical pollen grains in con�irmation with �indings 
previously reported [9,15,12].

 
Size
Pollen grains for the studied taxa were generally small. The 
diameter in polar view varied from 11.8 µm in Crucianella 
kurdistanica to 24.8 µm in Asperula setosa. Equatorial 
diameters ranged from 15.1 µm for Wendlandia ligustroides to 
23.1 µm for A. xylorhiza.

Shape
The P/E ratio determined the shape of the pollen. The grains of 
A. comosa, A. friabilis, and C. exasperata were between oblate 
and spheroidal. Suboblate Subulate forms were seen in A. 
astrocephala and C. gilanica, while C. kurdistanica Kurdistanica 
presented oblate grains. Prolate forms were found in A. setosa as 
well as Sherardia arvensis and W. ligustroides.

Apertures	(Colpi)
Exine thickness. All taxa except the number of colpi exhibited 
zonocolpate pollen. W.	ligustroides showed three colpi as also 
reported earlier [15,11]. Four were observed in C.	kurdistanica, 
six in A.	comosa, A.	friabilis, and A.	xylorhiza. Nine were seen in A.	
astrocephala, C.	 exasperata, and C.	 gilanica but the highest 
number was noted from S.	arvensis with eleven numbers. Colpi 
are semi-elliptical, having acute ends.

Exine	thickness
Exine thickness recorded shows a great variation among 
species, from 0.52 µm in C.	exasperata to 2.8 µm in S. arvensis.
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Figure	 1 presents microscopic pollen taken at 10 µm from 
different species of Asperula. A, B- Asperula astrocephala, A. 
from the top (polar) side which shows colpi arrangement, and B 
from the side (equatorial view) where furrows (colpi) are seen 
clearly. C, D- These show the pollen of A. setosa, C from 
equatorial orientation and D displaying the grain from the polar 
axis. E, F- This is A. comosa, E gives a lateral view wherein colpi 
are distinct and F gives a polar aspect presenting symmetry of 
the grain. G , H- This is A . friabilis , G displays a side view showing 
surface features while H represents a polar view that 
emphasizes aperture arrangement.

Table	1.	Morphological	characteristics	of	pollen	grains	in	selected	Rubiaceae	species	from	Iraq.	Measurements	in	micrometers	(µm);	P/E	=	Polar/Equatorial	axis	ratio.

A B

C D

E F

G H

I J

K L

M N

Figure	2 presents the light microscopic views of pollen taken at 
the scale bar of 10 µm for Asperula xylorrhiza and two 
Crucianella species. I represent an equatorial view that shows 
the distribution of colpi while the J image gives a polar view in 
which the arrangement of apertures can be seen for A. 
xylorrhiza. K gives a lateral (equatorial) overview indicating the 
outline as well as furrows on grains for Crucianella exasperata 
pollen whereas L provides a polar aspect with clearly visible 
colpi, M displays surface structure together with colpal pattern 
in equatorial orientation for Crucianella gilanica and �inally, N 
also presents symmetry besides location of aperture in polar 
view.
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Figure	 3 comprises the photomicrographs of pollen grains 
belonging to Crucianella kurdistanica, Sherardia arvensis, and 
Wendlandia ligustroides at 10 µm. Pictures O and P show C. 
kurdistanica, where in O a view from the equatorial side 
exposing the colpi arrangement along the surface of the grain is 
given, and in P a polar view indicating the arrangement of colpi 
is presented. Pictures Q and R show Sherardia arvensis, where in 
Q an equatorial view with furrows visible is presented, and in R a 
polar view displaying grain shape with several apertures is 
indicated. The last pictures S and T belong to W. ligustroides; S 
presents an equatorial view with very clear colpi, while T gives 
the polar view with a very regular arrangement of apertures.

Discussion
The palynological features of the Rubiaceae taxa from Iraq prove 
that pollen grains are, in general, small and agree with previous 
studies [15,9,12,10]. The aperture forms were mostly of colpate 
type and the number of colpi ranged between 3 and 11 [15]. 
Particularly W.	ligustroides has three colpi, as also reported in 
studies performed in China and Pakistan [11,15]. A.	comosa was 
found to be six-colpate, whereas A.	setosa had eight colpi, and 
this �inding also supported earlier work [15]. S.	 arvensis has 
eleven colpi, which is within the range provided [9]. The length 
of colpi showed variability: A.	friabilis presented a mean of 14.5 
µm, having the shortest value, whereas that for A.	setosa was 
highest at a mean value of 22.3 µm. Comparative literature 
reports a colpus length of 19.6 µm for A.	comosa [15] and 12.4 
µm in a separate study [12]. 

O P

Q R
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The shape of pollen grains, inferred from P/E ratios, varied from 
oblate-spheroidal to prolate-spheroidal. For example, A.	comosa 
exhibited oblate-spheroidal shapes [12], while A.	setosa and S.	
arvensis displayed prolate-spheroidal forms [15,9]. These 
morphological distinctions—especially in pollen size, shape, 
colpi number, and exine thickness—are valuable for the 
taxonomy and phylogenetic interpretation of Rubiaceae 
species. Further palynological investigations on additional 
Rubiaceae taxa are recommended to deepen systematic 
understanding.
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