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ABSTRACT 
The present study carried out to classify Salvia species growing in Iraq 

using pollen grains morphology. Plants of the seven test species collected from 

Anbar some of and some of Kurdistan Region between May and June 2021. All 

species were wild type with the exception of S. officinalis, which is cultivated in 

AR-Ramadi district. Light microscope (LM) and scanning electron Microscope 

(SEM) examinations revealed significant variations among pollen grains of the test 

species; the pollen grains of the test species found to be different in size ranged 

between medium and small; the shapes of pollen grains varied from suboblate to 

prolate; pollen grains of all test species was hexacolpate. 

The surface ornamentation was important in distinguishing some species, 

as the studied species were divided into two groups according to type of 

ornamentation, which was either reticulate or bireticulate. The bireticulate was 

the most common type of surface ornament in mesocolpium, while reticulate was 

the most common type of surface ornament in apocolpium. The present results 

provided useful pollen grains properties for species identification. 

 

INTRODUCTION 
Salvia has known as sage and it belongs to the Lamiaceae, contains a wide 

range of species up to 1000 species around the world. The genus possesses 

remarkable diversity in the form of growth, floral appearance, and pollinating 

biology (9, 21). It is economically and medically important and has antioxidant, 

antibacterial, anticancer and antidiabetic effects, is employed in traditional 

medicine and the pharmaceutical sector worldwide ) 5, 6, 20). There are 33 species 

in this genus in the Iraqi flora (1), and a species recently added to become the 

number 34 species (2).  

The taxonomic importance of the pollen grains is due to several main 

characteristics such as the shape of the pollen grains, its color, its size, the surface 

ornamentation, the presence of pores or colpus or both together, and the 

dimensions of these apertures, their number and shapes, which are among the 

most important micromorphological characteristics (15). Numerous species of 

Salvia have undergone extensive study of their pollen morphology (8, 10, 19), 

pollen of Salvia is oblate and elliptic in equatorial and polar views respectively, 

and hexacolpate sometimes tetra, penta , or-octocolpate, in addition, the pollen has 
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six mesocolpia, either two of them are thicker and longer than the remaining four 

(19) or three of them are broad and the other thin (14). 

Moon et al. (13( confirmed from their study using SEM that Salvia species 

can divided into distinct groups depending on the external ornamentation of the 

pollen.  

Pointed out Aktaş et. al. (3) worked on certain Turkish Salvia and found 

that palynological traits are crucial for identifying differences among the 

researched species. Kiliç (13) confirmed that the pollen grains of the majority of 

Salvia taxa have a hexacolpate aperture and suboblate shape and tectal surface 

sculpting was a useful factor for identifying certain Salvia taxa. 

The present study conducted to test the possibility of using pollen grains 

morphology as a tool in identifying seven species of the genus Salvia growing in 

Iraq and evaluate their taxonomic usefulness among species. 

 

MATERIALS AND METHODS 
Collection of plant samples 
  Plant samples collected from the fields through the end of March to the end 

of June of 2021, which is approximately the flowering period of the most types of 

Salvia (1). S. indica, S. candidissma, S. virgata and S. reuterana were collected 

from different areas of Kurdistan Region through five field trips, which included 

Erbil (Mirgasur, Haj Omran), Dohuk (Sarsing), Sulaymaniyah (Dokan), and two 

field trips to the west of Anbar governorate, which included the city of Haditha 

and village of Alzawiya, through which were collected S. spinosa and S. lanigera 

(Figure 1), in addition, one species (S. officinalis) is collected from Al-Ramadi 

(Aljazira) area and it was cultured after the seedlings taken from the Baghdad 

arboretum. 

  The samples diagnosed by the researcher's personal information and 

classification keys with comparison with the herbal samples kept in the University 

of Baghdad herbarium (B.U.H). 

  The collected samples preserved after drying and fixing on cardboard and 

placing a label, which includes the region, date of collection, and the name of the 

collector. Then the samples deposited in the Botany Laboratory, College of 

Science, University of Anbar, for conducting the required tests and measurements. 

 

Preparation of safranin stain 
  Safranin glycerin stain used for photographing pollen grains of the test 

species. The stain was prepared by adding one volume of safranin stain 0.5% to 

six volumes of glycerin (18). 
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Figure 1: Salvia species, 5= S. spinosa (Anbar- Haditha), 6= S. reuterana (Sulaymaniyah- Dokan), 

7= S.virgate (Dohuk-Sarsing). 
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Pollen grains study:  
Preparation of pollen grains for light microscope: 
  The pollen grains investigation performed using procedure established by 

several authors (7, 22). The anther of a mature flower taken and placed on a glass 

slide; a drop of the safranin stain added to it, than the anther opened to extract 

the pollen grains using a dissecting needle and pointed forceps. 
  The remains of the anther were removed, then the cover slide was gently 

placed so that the slide was ready for examination, and then were observed and 

photographed in a Euromex bscope microscope with a camera, Measurements 

were taken using an ocular micrometer, at least 20 pollen grains per sample were 

examined polar view ,polar axis (P) ,equatorial axis (E), P/E,colpus length,colpus 

width, apocolpium, mesocolpium, wall, shape, size, wall thickness and exine 

sculpturing, were measured. The maximum and minimum value was calculated 

and the means of these values. 

 

Preparation of pollen grains for electron microscope: 
  To determine the external sculpting, the pollen grains were examined by 

sending a mature flower for each sample to the BPC Analysis Center in Baghdad 

for photographing the pollen grains by a scanning electron microscope (SEM), the 

samples were placed in 70% ethanol after drying and kept in the refrigerator until 

use for examination (18).  

 

RESULTS AND DISCUSSION 
  Table 1 and figure 2 show the palynomorphological and microscopic shapes 

of pollen grains of 7 species of Salvia under LM. Results displayed revealed that 

the pollen grains for the examined species were hexacolpate isopolar-radially 

symmetric; the size vary between small and medium: polar axis (PA) = 21.2-31.5 

in S. reuterana and S. officinalis respectively. The shape was suboblate and 

prolate: P/E = 0.85-1.50 in S. spinosa and S. officinalis respectively.  

  Colpus measurements were of different ranges, as the length ranged from 

13.1µm in S. reuterana to 21.4µm in S. officinalis, too, width ranged from 3.1µm 

in S. officinalis to 3.8µm in S. candidissma, apocolpium was ranged from 6.5µm in 

S. officinalis and S. virgata to 14.5µm in S. candidissma, and mesocolpium was 

ranged from 12.5µm in S. officinalis to 18.2µm in S. candidissma, it appears as six 

approximately equal mesocolpia in polar view.  

Pollen grains have a variety of ornamentation on their surface (Figure 3), 

exine sculpturing may be divided into two categories: Reticulate (S. officinalis) 

and bi-reticulate (S. indica, S. reuterana S. lanigera, S. candidissma, S. spinosa, S. 

virgata). 

  In addition, SEM images showed a difference between apocolpium and 

mesocolpium in some species such as S. candidissma. Mesocolpium walls 

characterized by bi-reticulate wall- with polygonal primary lumina and irregular 

circular secondary lumina, which is characterized, by a big semi-central 

secondary lumen and numerous small lumina concentrate in the primary muri, 

while apocolpium is characterized by a reticulate wall with lumina smaller than 

the lumina in mesocolpium walls. 
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Table 1: Pollen morphological data for Salvia L. taxa examined, measurements in μm. 

No. Taxon Polar view 

Equatorial view Aperture Apo- 

colpium 

Meso- 

colpium Wall P/E Shape Size 
Exine 

sculpturing Polar axis 
Equatori

al axis 

Colpus 

Length Width     

1 
Salvia 

candidissma 

33.1-40.1 

(37.5) 

±2.2 

24.6-28.1 

(26.5) 

±1.1 

26.4-31.5 

(30.5) 

±1.6 

17.3-19.2 

(18.2) 

±0.7 

3.6-4.1 

(3.8) 

±0.2 

12.1-15.5 

(14.5) 

±1.2 

15.9-20.1 

(18.2) 

±1.4 

3.6-4.5 

(4.3) 

±0.2 

0.86 suboblate Medium Bireticulate  

2 
Salvia 

lanigera 

19.3-22.5 

(20.5) 

±0.9 

20.8-25.5 

(23.4) 

±1.6 

24.7-29.5 

(27.1) 

±1.9 

14.5-18.1 

(16.3) 

±1.5 

3.5-3.8 

(3.7) 

±0.1 

9.2-12.1 

(11.0) 

±1.1 

13.1-17.5 

(16.1) 

±1.3 

3.8-4.6 

(4.3) 

±0.3 

0.86 suboblate Medium Bireticulate 

3 
Salvia 

offianalis 

15.7-19.6 

(18.5) 

±0.8 

28.5-33.1 

(31.5) 

±1.6 

19.2-24.3 

(21) 

±1.7 

17.1-22.3 

(21.4) 

±1.9 

2.8-3.5 

(3.1) 

±0.2 

4.6-7.9 

(6.5) 

±1.0 

10.1-14.5 

(12.5) 

±1.4 

3.3-4.1 

(3.5) 

±0.2 

1.50 prolate Medium Reticulate 

4 
Salvia 

indica 

25.5-36.1 

(30.7) 

±3.3 

19.7-24.2 

(22.6) 

±1.3 

24.3-28.6 

(26.2) 

±1.6 

11.1-15.1 

(14.0) 

±1.2 

3.1-3.9 

(3.7) 

±0.3 

7.6-11.3 

(10.5) 

±1.1 

15.1-18.5 

(17.1) 

±1.0 

3.1-3.7 

(3.4) 

±0.1 

0.86 suboblate Medium Bireticulate 

5 
Salvia 

spinosa  

29.5-34.6 

(31.4) 

±1.4 

20.5-25.3 

(22.6) 

±1.6 

23.6-27.8 

(26.5) 

±1.3 

11.3-16.1 

(15.0) 

±1.8 

3.2-3.8 

(3.6) 

±0.2 

7.2-11.1 

(9.5) 

±1.3 

10.3-16.5 

(15.5) 

±1.4 

3.2-3.9 

(3.5) 

±0.2 

0.85 suboblate Medium Bireticulate 

6 
Salvia 

virgata 

19.2-23.3 

(21.6) 

±1.3 

27.5-33.2 

(30.5) 

±2.1 

18.5-23.6 

(21.4) 

±2.0 

16.3-21.1 

(19.2) 

±1.7 

 

3.0-3.6 

(3.3) 

±0.1 

5.3-8.1 

(6.5) 

±0.9 

11.1-15.5 

(13.1) 

±1.5 

3.7-4.2 

(4.1) 

±0.1 

1.42 prolate Medium Bireticulate 

7 
Salvia 

reuterana 

16.1-20.6 

(19.5) 

±1.0 

19.6-23.5 

(21.2) 

±1.1 

22.6-26.2 

(24.5) 

±1.4 

12.3-15.4 

(13.1) 

±0.9 

3.2-3.9 

(3.5) 

±0.2 

6.3-9.1 

(7.3) 

±0.9 

11.1-15.5 

(14.1) 

±1.4 

 

3.9-4.9 

(4.5) 

±0.3 

0.86 suboblate Small  Bireticulate 

± standard deviation 
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Figure 2: Light microscope micrographs of pollen grains of test Salvia species. 

Scale bar = 20 µm. 
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S. lanigera mesocolpium walls are characterized by bi-reticulate walls- 

with polygonal primary lumina and numerous circular secondary lumina, while 

apocolpium is characterized by micro foveolate walls. In S. officinalis apocolpium 

and mesocolpium walls are characterized by reticulate configuration with 

polygonal primary lumina.  

S. indica mesocolpiun walls are characterized by a bi-reticulate wall- with 

polygonal primary lumina and tinny secondary lumina, apocolpium characterized 

by reticulate configuration smaller than the configuration in mesocolpium walls, 

while in S. spinosa apocolpium and mesocolpium walls are characterized by a bi-

reticulate wall- with irregular primary lumina and numerous tinny circular 

secondary lumina. 

S. reuterana mesocolpiun walls are characterized by a bi-reticulate wall- 

with polygonal primary lumina and irregular circular secondary, apocolpium 

characterized by the reticulate wall. Also S. virgata bi-reticulate wall- with 

polygonal primary lumina and numerous small circular secondary lumina, 

apocolpium characterized by the reticulate wall.  

 

Discussion: 
  The result of this study is in agreement with several previous studies that 

indicated that pollen grains in the Salvia are isopolar, many of them are 

hexacolpate, with different sizes and shapes, pollen in most species have a range 

of size from small to medium and have various forms of suboblate and prolate 

(4,9,11,16). 

The difference in size and shape of pollen grains of the same species found 

in several studies may be due to the differences in type of samples used whether it 

is fresh or dry which is taken from herbariums. The variation attributed to 

different methods of preparation could not be excluded, Reitsma (16) who pointed 

out That the size or shape of the pollen varies according to the acetolysis method 

used. 

Results revealed that the surface ornamentation of pollen grains varied and 

different between species and it could be divided into two main types, namely 

reticulate and bi-reticulated, and there are differences between apocolpium and 

mesocolpium for some species. Some of these traits have been pointed out by many 

researchers (4,9,11,16).  

 

Conclusion:  
This study showed that Pollen grains morphology can occasionally serve as 

supplementary evidence to highlight species differences and that it can enhance 

phenotypic categorization by acting as a tool for species differentiation. 

Scanning Electron microscopy (SEM) results were very useful in distinguishing 

species, due to the diversity of the external ornamentation of pollen, where it 

divided the studied species into two sections according to the type of external 

ornamentation. 
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Figure 3: SEM micrographs of pollen grains in the Salvia taxa examined. (1-2) S. 

candidissma. (3-4) S. lanigera (5-6) S. officinalis. (7-8) S. indica. Scale bars: (1, 

3, 5, 7) = 10 µm (2, 4, 6, 8) =10 µm. 
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راسة تصنيفية باستخدام الصفات المظهرية الدقيقة لحبوب اللقاح لأنواع د
Salvia في العراق 

 

 أيوب عبيد الفلاحي      الرزاق مجيد الدبيسي اسراء عبد   خضر صكر الزاوي
  المجهر الضوئي، المجهر الكهربائي اللقاح،حبوب  ،Salvia: الدالةكلمات ال

kadersasa@gmail.comEmail:  
 

 
 

 الملخص
واع من نبات أن على حبوب لقاح سبعة الماسح أجريت الدراسة الحالية باستخدام المجهر الضوئي والإلكتروني

Salvia  ،ويونيو من  كردستان بين شهري مايو  ناطقتم جمع الأنواع من محافظة الأنبار والعديد من م اذالتي تنمو في العراق
اظهرت في الرمادي.  S. officinalis باستثناء نوع واحد تم زراعته وهو تنمو بريا جميعها الأنواع  كانت.  2021عام 

حبوب  وكانت اللقاح،( اختلافات كبيرة بين حبوب SEM( والمسح المجهري الإلكتروني )LMفحوص المجهر الضوئي )
مفلطح  هالى شب prolateمتطاول من بوب اللقاح تباينت اشكال ح أيضاا  (،مختلفة بين )المتوسطة والصغيرةاللقاح بأحجام 
suboblate.  هي فحصها  تالتي تمكافة   الأنواعفي كانت حبوب اللقاح وhexacolpate  ومتساوية الأقطاب

isopolar،   حسب ين مجموعتحيث قسمت الأنواع المدروسة الى  الأنواع،كانت الزخرفة السطحية مهمة في تمييز بعض
 اا أنواع أكثر كانت  bireticulateأن  على الرغم من .bireticulateاو  reticulateالتي كانت اما نوع الزخرفة 

أن فمع هذا  ،apocolpiumفي  شيوعاا  أكثر reticulateبينما كانت  mesocolpiumفي  زخرفة السطح شيوعاا ل
 خصائص حبوب اللقاح المفيدة لتحديد الأنواع.بعض  تقدمالنتائج الحالية 
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