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The current investigation aimed to study anatomical characters of vegetative organs for cultivated species 
Anethium graveolens L. which belong to the Apiaceae family in Iraq,fresh specimens collected from 
different regions Baghdad city,the study included vegetative parts (stem,petiole and leaf ),the surface 
epidermis of leaf and stem, the result showed that stomatal types in leaf are anomocytic and diacytic 
types,while the stomatal types of stem are paracytic and diacytic,the tissues of vegetative parts in term of 
numbers,types of layers and thickness of each one also studied,the stem nodal anatomy showed that the 
type is multilacunar type. 

Anethium graveolens, anatomy, petiole,stem,leaf. 

Anethium graveolens L. commonly known as 
dill, is belong to the family Apiaceae, in Iraq,this 
family include about 60 genera and 143 species 
(AL-Mousawi,1987). 

This dainty herb derives its name from the Old 
Nordic dilla, meaning ((to lull)),with dill seed being 
one of the main ingredients in gripe water,used to 
sooth e fretful babies . The seventeenth century 
English herbalist Culpeper wrote of it being 
employed to treat flatulence and hiccups, and it was 
regarded as a medicinal herbs (Linford, 2007), 
Anethium graveolens is native of the Mediterranean 
Russia its cultivated in many countries,it reach 
about 60-75 cm high,with feathery leaves on 
sheathing foot –stalk,finally divided, and flat 
umbels with yellow flowers (Shelef,2003), is one of 
the most useful essential oil bearing spices. The 
seeds are used as a flavoring agent. Essential oil can 
be extracted from various parts of plant (Chahal et 
al..2017),  

A study of Muhammad and Al-Khesraji(2021) 
indicated the presence of flavonoids in the 
vegetative parts (stem and leaves) and flowers, as 
the compounds Coumarin, Kaempferol, uercetin, 
and Catchine were identified in the vegetative 
parts, and Apigenin and Coumarin in the flowers. 

Mohammed and Nasrullah (2022) indicated in their 
study that the stem of the species contains tannins. 
phenolic compound, alkaloids and proteins, Ali and 
Abd (2017) revealed the presence of alkaloids, 
phenols, terpenes, saponins, steroids, and volatile 
oils in the ethanolic extract of dill leaves and 
indicated its importance in lowering blood lipids. 

There are many studies of the medicinal effect 
of A. graveolens such as the studuies of (Hateet 
(2015), Mahdi (2016), Nawrooz (2022), Singh et al. 
(2017) and Yaseen and jasim (2020). 

The research aims at a detailed anatomical study 
of the vegetative parts of the species A. graveolens. 

 Fresh specimen were collected from different 
regions in Baghdad city,the upper and lower surface 
of leaf and surface epidermis of stem were prepared 
by using forcipes and then transferred to a slide 
containing a drop of safranin –glycerin,then 
covered with cover slide and examined under light 
microscope to study ordinary epidermal cells and 
stomata (AL-Dabbagh and 
Nasrullah,2019),stomatal index was calculated 
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according to the following formula : (S/S+ E), 
where S and E are the number of stomata and 
ordinary epidermal cells respectively in microscopic 
view field (Paul et al.,2017),the cross section of 
petiole, stem and leaf were prepared by microtome 
and hand section and stained by toluidine blue or 
safranin and fast green,stem node was prepared by 
hand section and stained by Phloroglucinol 
(Demarco, 2017), dimension were determinate by 
using an ocular micrometer  

Microscopic analysis of the surface epidermis of 
leaf showed that the ordinary epidermal cells in 
lower and upper surface of leaf are irregular shape, 
the tangential walls is undulate in both surface of 
leaf (plate1),the average dimension of cells is 60.40 
×40.56 micrometer in upper and lower surface 
respectively (table,1). 

The result show that the leaf is amphistomatic 
(stomata occur on both surface of leaf ),stomatal 
complexes type are anomocytic and diacytic in both 
surface of leaf, the average dimensions of stomata 
reach to 26 × 14.73 micrometer and 27.73 ×14 
micrometer in upper and lower surfaces 
respectively,stomatal index vary between surfaces it 
reach 15.83 and 26.31 in upper and lower surfaces 
respectively (table,1).  

The ordinary epidermal cells of stem appear 
oblong to semi irregular, the tangential walls are 
straight-slightly curved (plate1), the average 
dimension of cells reach to 74.88 ×22.88 
micrometer (table,1), stomatal complexes type in 
stem are diacytic and paracytic, while the stomatal 
index reach to 8.33. 

The cross section of petiole is semi cordate shape 
with depression in middle upper surface 
(plate,2),the cross section of petiole comprise of 
epidermis layer micrometer which consist of one 
row of cells interspersed with stomata,epidermis 
covered by cuticle layer, which has an average 
thickness reach to 2.42 
micrometer(table,2),beneath epidermis occur 
chlorenchyma tissue which appear like palisade 
tissue and this tissue surround petiole except the 
regions where the collenchyma patches occur, there 
are three collateral vascular bundles vary in size two 
lateral and one central, with two subsidiary bundles 
beneath upper surface . collenchyma patches are 
distributed in four regions one of the patches under 
depression of upper surface,two lateral patches and 
one patches in lower surface, secretory canals 
present under collenchyma patches except the patch 
in upper epidermis . 

The cross section of stem appears ribbed due to 
the presence of collenchyma patch which numbered 

8-10(table,2),occur under the epidermis and 
alternate with chlorenchyma tissue which appear 
like palisade tissue,epidermis consist of one row of 
single cells covered by cuticle layer, vascular 
cylinder consist of isolated vascular bundles 
arranged in a ring, The secretory canals lie between 
the collenchyma patches and the vascular bundle 
lying below it(plate, 3), the pith region is hollow 
(plat,3)  

The stem node anatomy showed that it belong 
to multilacunar type which multiple bands are 
separated and leave multiple gaps (plate, 4) 

Lamina comprise of upper epidermis covered by 
cuticle The mesophyll tissue is located just below 
the epidermis it was composed of 1-2 rows of 
compact elongated cells, with an average thickness 
(109.2) micrometer (table,4), While the spongy 
layer consisted of 2-3 rows of cells leaving 
intercellular spaces between them with an average 
thickness(45.93) micrometer,lower epidermis 
follows spongy layer The spongy layer covered on 
the outside by a thin layer of cuticle. 

The vertical section of leaf showed that the 
midrib region appeared convex on the lower surface 
and flat on the upper surface, the central collateral 
vascular bundle surrounded by sclerenchyma tissue, 
secretory canal placed under vascular bundle, and 
was characterized by its absence of collenchyma 
tissue, the palisade and spongy tissue continued in 
the midrib region.,(plate, 5 ). 

The results showed that the leaf is amphistomatic 
(stomata occur on both surface of leaf), stomatal 
complexes type are anomocytic and diacytic in both 
surface of leaf, Metcalf and Chalk (1950) indicated 
that the stomata types in Apiaceae family is 
anomocytic in most studied species, and in some 
species diacytic or paracytic . and this agree also 
with Watson and Dallwitz(1992) who mentioned 
that the type of stomatal complexes in the family 
are paracytic or anomocytic, 

The study showed that the number of stomata in 
the upper surface is less than the number of stomata 
in the lower surface, and this is due to the 
adaptation of plants to reduce water loss through 
transpiration (Niu et al., 2005).  

Metcalf and Chalk (1950) explained that the 
shape of petioles is one of the distinguishing 
characteristics of the species because it is less 
affected by environmental conditions, they also 
explain that the shape of petioles has taxonomic 
importance in distinguishing species belonging to 
Apiaceae, the study showed the presence of 
collenchyma patches in petioles, and this consistent 
with Metcalf and Chalk (1950)who explained the 



presence of these patches in the petiole Apiaceae 
family .the study show also the presence of 
chlorenchyma tissue which appear like palisade 
tissue,Nasrullah and AL-Husaini (2011) stated that 
the presence of the chlorenchyma tissue which like 
palisade tissue evidence of its active role in 
photosynthesis. 

Metcalf and Chalk (1950) referred to the stems 
of species belonging to the Apiaceae family that are 
hollow at the nodes only, while the species 
A.graveolens was distinguished by the fact that the 
stem is hollow and occupies the pith region with 
parenchyma cells only at the node region.  

The result showed that nodes is multilacunar 
type and this agree with Watson and Dallwitz 
(1992), who mentioned that nodes usually 
multilacunar type, or tri-lacunar type in the family. 
Both (Sinnott and Bailey, 1914; Bailey, 1956) 

indicated that multilacunar type are associated with 
the presence of leaf sheath, multilacunar type is 
renewed in a small number of dicotyledonous 
families (Howard, 1974 and Dickison, 1980) The 
results showed that the central collateral vascular 
bundle surrounded by sclerenchyma tissue,Metcalf 
and Chalk (1950) mentioned that the tissue that 
surrounds the central bundle of leaves of the 
Apiaceae family has taxonomic value in 
distinguishing species, as the bundle may be 
surrounded by parenchyma, collenchyma, or 
sclerenchyma tissue. The results also showed the 
presence of secretory canals in the leaf, and this is 
consistent with what Watson and 
Dallwitz(1992),and Bani and Mavi(2020) who 
indicated the presence of secretory canals in the 
leaf. 

     
   

40.56 62.40 diacytic, anomocytic 15.38 14.73 26.00 Upper epidermis of leaf 
30.16 66.56 diacytic, anomocytic 26.31 14.73 27.73 Lower epidermis of leaf 
22.88 74.88 Diacytic, paracytic 8.33 16.46 22.53 Stem epidermis 

L: Length, W: Width 

petiole 2.42 15.6 26 annular 1-2 97.06 2-4 243.87 4-6 

stem 3,98 17.3 97 annular 8-10 64.13 3-4 83.2 3-4 

petiole 225.33 174 3-5 29.03 112.45 32.06 
stem 234.33 34.58 24-26 39.86 138.66 - 

0.60 0.86 16.46 15.16 109.2 1-2 131.3 2-3 

 
27.73 17.33 87.5×69.3 17.33 25.33 7.6 

 



 

 

 

 




