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ABSTRACT 

 
This study investigated the morphological attributes of achenes among nine species within the Cardueae tribe of the 

Asteraceae family in Iraq. The specimen collection occurred between March 2021 and July 2022. Dissecting microscopy was 

used to document twelve morphological characteristics. Among the traits that were evaluated, it was found that achene size, 

symmetry, hilum location, the achene apex, and the existence or lack of the pappus were crucial diagnostic markers for 

identifying the species. The results demonstrate the significance of several achene traits, including color, size, and hilum, in 

recognizing and separating the studied species. Furthermore, the shape of the achene assisted in distinguishing Notobasis syriaca 

from the different species under investigation. The prognosis of the species was significantly influenced by the color and the 

outer and inner pappus lengths. The achene apex shape was crucial in dividing the studied species into two groups: denticulate 

and entire. 
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Key Findings: Findings show the morphological traits of the achene under investigation are very valuable in both a general 

and particular sense. Moreover, these properties serve as distinctive traits for the species under study when seen in 

combination with other morphological features, including form, pappus density, and color. 

 

 

 

I. INTRODUCTION 
 

The Cardueae tribe, belonging to the Asteraceae 

family, is made up of over 2300 species and 70 genera. 

These species are distributed across Europe, Asia, 

Australia, North and South America, and East and North 

Africa [1] [2]. The Cardueae tribe encompasses over 109 

species, which accounts for approximately 3% of 

Turkey's flora diversity [3]. Within the Egyptian flora, 

the Cardueae tribe comprises approximately 91 taxa 

within the Asteraceae family [4]. The Cardueae tribe is a 

monophyletic group, and the species within this tribe, 

which belongs to the Asteraceae family, are commonly 

referred to as thistles [5]. 

The Cardueae, as described by Bentham, 

represent the largest tribe within the Asteraceae family in 

the ancient North Temperate zone [6]. Differences in the 

recognition of plant families can be attributed to 

variations in the morphology of seeds and fruits. In 

contrast to numerous vegetative and floral features, the 

phenotypic characteristics of the coats of seeds and fruits 

exhibit relatively limited variation and are less 

susceptible to environmental influences [7]. The achenes 

of the Asteraceae family hold significant taxonomic 
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value in the classification and differentiation of 

numerous taxa, ranging from tribes to species. This is 

mostly attributed to their wide range of variation in terms 

of shape, size, pappus lengths, rib patterns, surface 

appearances, and other distinguishing traits [8]. [9]. The 

differentiation of genera within the Cardueae tribe has 

been shown to be most accurately achieved by the 

identification of achene features [10]. The Cardueae tribe 

can be effectively classified into four subtribes based on 

the distinctive features of their achenes. These traits 

allow for the differentiation of the Carlininae and 

Echinopsinae subtribes out of the closely associated 

Carduinea and Centaureinea subtribes [11].  In his 

seminal work, Dittrich (1970) made a notable distinction 

among the Cardueae taxa by examining the 

distinguishing features of the pappus and the apex region 

of the achene [10]. The achenes of the Cardueae tribe 

often lack hair or other surface structures and are 

accompanied by a noticeable pappus that may resemble 

scales or bristles, which is connected to the pericarpic 

wall [12]. There are around thirteen genera in the 

Cardueae tribe of Iraq [13]. The main aim of this study is 

to identify the morphological features of nine different 

species belonging to Cardueae tribe, notably those 

located in the northern and central regions of Iraq. 

Furthermore, its purpose is to function as a taxonomic 

tool for the utilization of taxonomists and other scholars 

specializing in botany. The current investigation 

enhances prior research conducted on various species 

belonging to the Cardueae tribe of Asteraceae. It 

achieves this by employing achene characteristics as 

diagnostic indicators to differentiate between taxa and 

address significant taxonomic challenges, particularly at 

the levels of genus and species. 

 

II. MATERIALS AND METHODS 
 

Achene of nine species from the tribe Cardueae 

were collected during fieldwork excursions in different 

regions of middle and northern Iraq. just as seen in Table 

1. The period of time for collecting specimens was 2021–

2022. After that, achenes were inspected using an 

Olympus dissecting microscope, and pictures were taken 

for each species. 20–25 achene specimens were 

examined. All of the samples were photographed using 

the built-in camera of the dissecting microscope. 

Furthermore, specimen photos are taken with Camera 

Lucida. The categorization of the features of achene in 

the species under study was conducted based on twelve 

criteria. The chosen features encompassed Achene 

dimensions such as length, width, shape, and color. 

Additionally, hilum color and dimension, as well as the 

achene apex size, color, and shape margin, were 

considered. Lastly, the color and both the inside and 

outside length of the pappus were also taken into 

account. Each plant specimen that was collected is 

accompanied by a label including essential information 

such as the scientific name, place, date of collection, type 

of soil, altitude, and any other pertinent characteristics. 

Several publications have been used in classifying plant 

specimens under study [3], [13], [14], and [15]. 

 

Table 1: The species and locations that are under study. 

Elevation (m) Location Taxa 

108-150 Kirkuk, Tikrit, Beji, Senyia,  Silybum marianum L. 

102-204 Al-Rashad, Erbil, Hamrin,  Notobasis syriaca L. 

397 Bekhal, Shaqlawa Carthamus lanatus L.  

394 Al-Sharqat, Makhmour Carthamus persicus Willd. 

347-400 Alton-Kupri, Kirkuk, Shaqlawa Carthamus curdicus Hanelt 

39-109 Samara, Abo-Gharib, Al-Ameria Carthamus tinctorius L.  

110-151 Kirkuk, Senyia, Beji, Al-Alam  Carthamus oxyacantha M.Bieb. 

110-1089 Hamrin, Beji, Erbil Carduus pyconocephalus L. 

108-153 Al-Sharqat, Tikrit, Al-Alam Carduus getulus Pomel. 

 

III. RESULTS AND DISCUSSION 
 

Results were shown in Tables 2 and 3 and 

Figures 1 and 2 for the quantitative and qualitative 

characteristics of the achenes of the species under study. 

Twelve characteristics were taken into consideration 

while characterizing and determining the differences 

between the nine species that were studied. Using the 

achene features to tell the difference between taxa and 

solving different taxonomic problems, mainly at the 

generic and specific levels, for a number of species in the 

Asteraceae tribe Cardueae [16] [17] [18]. 
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Figure 1: Illustrates a selection of the evaluated 

attributes of the achene. 

 

Nine species of achenes from the Cardueae tribe 

were studied and looked into. The achene shape, 

indumentum, colors, presence or absence of beaks, hilum 

position, and pappus traits were all very different. These 

characteristics are listed below, in addition to their 

significance. 

The achenes of the Cardueae species under 

study are illustrated. Each achene of the Cypsela type 

contains just a single fruit base that comes into contact 

with the seeds. The achene shell and seed covering are 

distinct from each other. Out of the eight species, only 

Silybum marianum was found to have achenes that 

exhibited dimorphic or trimorphic, while the remaining 

species had achenes that were monomorphic. 

Interestingly, our findings concur with those of [12], 

[19], and [20]. The achene shapes in Silybum marianum 

and Carduus getulus were oblong; in Carthamus lanatus, 

Carthamus tinctorius, Carduus pyconocephalus, and 

Carthamus persicus, the forms of achene in Carthamus 

curdicus and Carthamus oxyacantha were oblong; but 

the species Notobasis syriaca was distinguished by an 

ellipsoid shape (Table 1 and Fig. 2); these results are 

agreed with [21]. The achene morphology is more 

relevant at the species level and has significant 

taxonomic significance at the tribe level [19]. The achene 

length was between 4.2 and 6.6 mm on average. Among 

the species, Carthamus oxyacantha had the shortest 

average length of 4.2 mm, while Carthamus curdicus had 

the longest average length of about 5.7 mm. The other 

species had varying average lengths. Similarly, the 

achene width ranged between 1.7 and 4.4 mm on 

average. Carduus pyconocephalus was the smallest 

achene, evaluating 1.7 mm, whereas Carthamus persicus 

was the widest, observing 4.4 mm. The other species 

studied had varying average widths. Carthamus 

tinctorius displayed the largest achene size, whereas 

Carduus pyconocephalus demonstrated the smallest. 

 

Table 2: presents the morphological characteristics of the achene in different species of the Cardueae tribe. (The 

measurements are given in millimeters). 

Helium Achene 
Taxa 

Color Length Shape Color Width Length 

Black 0.7 ± 0.3 Oblong Brown 2.5 ± 1.0 5.2 ± 1.8 Silybum marianum  

Dark brown 0.4 ± 0.1 Ellipsoid Brown 3.3 ± 1.5 5.1 ± 1.3 Notobasis syriaca 

Black 0.9 ± 0.5 
Ovoid-

Oblong 
Creamy 3.8 ± 0.8 4.3 ± 0.9 Carthamus lanatus  

Creamy 0.8 ± 0.4 
Ovoid-

oblong 
Pale creamy 4.4 ± 1.2 5.6 ± 1.3 

Carthamus 

persicus 

brown 1.6 ± 0.7 Ovoid Dark brown 3.9 ± 1.2 5.7 ± 1.4 
Carthamus 

curdicus  

Grayish 1.3 ± 0.6 
Ovoid-

Oblong 
Greyish brown 4 ± 0.9 6 ± 1.5 

Carthamus 

tinctorius 

Brown 0.6 ± 0.3 Ovoid 

creamy with 

Dark brown 

stripes 

3.5 ± 1.0 4.2 ± 1.1 
Carthamus 

oxyacantha 

pale Brown 1.2 ± 0.5 
Ovoid-

Oblong 
Creamy 1.7 ± 0.7 4.5 ± 1.2 

Carduus 

pyconocephalus  

Creamy 1.0 ± 0.4 Oblong Creamy- Greyish 2.6 ± 1.5 4.7 ± 1.3 Carduus getulus 

 

The remaining species under investigation 

displayed a variety of sizes, ranging from medium to 

small (Table 1 and Fig. 2), in line with earlier research 

conducted on specific subsets within the Asteraceae 

family [22], [23], and [24]. 

Based on the details in Table 1 and Figure 2, it 

is possible to identify the Carthamus oxyacantha achene 

Achene 

apex 



 

 

46   This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

ISSN: 2583-4053 

Volume-2 Issue-6 || December 2023 || PP. 43-48 
 

https://doi.org/10.55544/jrasb.2.6.8 

 

Journal for Research in Applied Sciences 

and Biotechnology 

www.jrasb.com 

by its creamy color and dark brown stripes. Similarly, the 

achene of Carduus getulus is creamy-greyish, while 

Carthamus persicus has a pale creamy color. These 

characteristics distinguish them from the achene of other 

species, which vary in color dark brown, creamy and 

brown. This observation supports the claims made in the 

study [21] and [25]. 

Notobasis syriaca has the shortest hilum length 

and a distinctly dark brown hilum colors, distinguishing 

it from other species under investigation. The taxonomic 

significance of the hilum in species identification and 

classification is emphasized. The above information 

illustrates the taxonomic significance of the hilum and is 

in line with [22]. 

Regarding the taxonomic importance of the 

achene apex for identifying the species, the species being 

studied can be categorized into two groups: denticulate 

and entire. This categorization is based on the shape of 

the achene apex margin. The achene apex length varied 

between 0.11 and 0.75 mm, with an average length of 

0.11 mm. while, Carthamus oxyacantha had the smallest 

achene apex, measuring 0.11 mm, while Silybum 

marianum showed the highest average length, measuring 

0.75 mm. The species Silybum marianum has a 

yellowish achene apex, which sets it apart from the other 

species examined.  

 

Table 3: Morphological attributes of Caredueae achene and pappus in various taxa (The measurements are given 

in millimeters). 

Puppus Achene apex  

Taxa 
Color Length I. P. 

Length O. 

P. 
Color 

Shape of 

margin 
Length 

Bright white 12.0± 2.0 7.7± 2.2 Yellowish Denticulate 0.75± 0.50 Silybum marianum  

Yellowish 

white 
11.2±2.1 7.0± 2.0 Dark brown Entire 0.13±0.05 Notobasis syriaca 

Pale brown 12.7±2.3 6.6± 1.0 
Yellowish-

dark brown   
Denticulate 0.65±0.30 Carthamus lanatus  

Yellowish 

brown 
11.4±2.0 6.3± 1.5 Brown Denticulate 0.24±0.10 

Carthamus 

persicus 

Brown 11.0±2.0 4.5±1.0 Dark brown Denticulate 0.46±0.10 
Carthamus 

curdicus  

Brown 9.6±1.9 4.0±2.0 
Greyish 

brown 
Denticulate 0.24±0.02 

Carthamus 

tinctorius 

Brown ----- 5.5±1.0 
Yellowish 

brown 
Entire 0.11±0.01 

Carthamus 

oxyacantha 

Yellow 7.8±1.5 3.5±1.1 Pale brown Entire 0.23±0.15 
Carduus 

pyconocephalus  

Pale brown -

white 
12.0±2.2 6.5±0.9 

Yellowish 

brown 
Denticulate 0.23±0.05 Carduus getulus 

• O. P. (Outer Puppus) 

• I. P. (Inner Puppus) 

 

These findings are consistent with previous 

investigations [22] and the significance of the achene 

apex in distinguishing and categorizing Centaurea 

species [26]. 

The morphological features of the pappus are 

valuable in taxonomy for establishing links among 

species. It has proven to be indicative of evolutionary 

relationships across species in the Cardueae tribe [27] 

and [28]. The important characteristics for distinguishing 

and categorizing the species under investigation were the 

colors and length of pappus, as well as the ability to 

differentiate between the lengths of the outer pappus and 

inner pappus. Carthamus oxyacantha stands out due to 

its distinctive feature of having a small number of pappus 

bristles, with only the outer pappus present. The current 

study looked at differences in the species that were 

studied in terms of whether they had an internal pappus 

or not, as well as differences in pappus traits that helped 

tell them apart. The identification of two types of achenes 

can be facilitated by the existence or lack of an inner 

pappus. This corresponds to the distinction between 

Achenes with an internal pappus and Achenes without 

one [20]. 

The findings indicate that the morphological 

characteristics of the achenes being studied have 

significant overall and particular advantages, as well as 

that their taxonomic significance is enhanced when 

analyzed alongside additional morphological attributes. 

The current identification key serves as an additional 

taxonomic research tool for classifying examined species 

and achene kinds. 
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Figure 2: presents various achene shape, size, coloration, and pappus morphological: 1. Carthamus lanatus 2. 

Silybum marianum 3. Notobasis syriaca 4. Carthamus oxyacantha 5. Carthamus curdicus 6. Carduus getulus 7. 

Carthamus persicus 8. Carduus pyconocephalus 9. Carthamus tinctorius 

IV. CONCLUSIONS 
 

The present study examined the assessed 

characteristics of achenes from nine species within the 

tribe Cardueae. This study provides further evidence 

supporting the utilization of achene characteristics as 

reliable markers for taxonomic organization. The traits 

of achenes are important for characterizing the taxa 

studied at certain levels. However, understanding the 

significance of these qualities at an additional level needs 

additional studies. By using this work as a monograph 

along with other morphological traits, achene traits will 

become more taxonomically important, making it easier 

to identify species in the wild. 
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