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Abstract

In this study, the morpho-anatomical characteristics of Colchicum kotschyi Boiss. Morphological characteristics of the corms, 
leaves and flowers are presented and the habitat of the species is illustrated with photographs. Corm lengths, number of 
leaves, leaf width and length, number of flowers, perianth parts, anther-filament lengths were determined. 

Anatomical features of the corm, leaf and stem are shown in photographs. Transverse sections were taken from the middle 
part of the corm, leaf and stem. The upper and lower leaf surfaces were examined. The anatomical characteristics of C. kotschyi 
were discussed for the first time in this study. The anatomical features of C. kotschyi are similar to some Colchicums. It was 
determined that there were differences in the number of spongy parenchyma cell layers in the anatomical appearance of the 
leaf.
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Abbreviations

FMF: Familial Mediterranean Fever.

Introduction

Colchicaceae family is distributed in Asia, Africa, 
Eurasia and North America with 19 genera [1-4]. The genus 
Colchicum L. has 52 taxa, about half of which are endemic to 
Turkey [4-6]. Colchicum kotschyi is known as ‘Acıçiğdem’ in 
Anatolia [7]. 

Turkey has been a gene centre for important plant 
resources due to its rich phytogeography. Colchicum species 
are divided into two main groups according to their flowering 

in spring and autumn [8,9]. Turkey has an important position 
in terms of natural distribution areas for Colchicum species 
[9]. These species are used in the treatment of many diseases 
in folk and modern medicine because they carry colchicine 
alkaloid. It is used in the treatment of diseases such as Gout, 
familial mediterranean fever (FMF), leukaemia [10], behcet’s 
disease, psoriasis, hodgkin lymphoma, and skin cancer 
[11], amiloidosis, cirrhosis, Behçet’s disease and psoriasis 
[11,12], osteoarthritis, inflammations, jaundice, and erectile 
impotence in various publics [13,14].

Colchicum L. shows that Turkey is an important gene 
center with its high species and endemism rate (35%). Most 
of the species (60%) flower in the fall. There is systematic 
confusion in this group. This situation raises important 
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systematic problems [15]. Molecular systematic studies on 
this subject have started to be carried out today [4,16]. For 
this reason, it is also important to determine the systematic, 
morphological and anatomical characteristics of Colchicum 
species.

Colchicum has a very important place in the field of 
medicine due to its secondary metabolites and active 
substances. For this reason, it is very important to protect 
and understand the nomenclature of medicinal plants 
with morphological and anatomical studies. In this study, 
morphological and anatomical characters of Colchicum 

kotschyi species growing naturally in Muş province were 
elucidated.

Material and Methods

Plant Material

The flowering aerial parts of Colchicum kotschyi were 
collected from B8 Muş: Muş Taşo Cemetery (38°43’58 “N, 
41°30’01 “E), wetland, 2100 m, 29.03.2020. The species 
identification was made by Sıraç TOPDEMİR and Sevim 
KÜÇÜK (Figure 1).

Figure 1: Colchicum kotschyi.

Methods

Morphological

Morphological measurements were made on 15 
samples. Corm, leaf number, leaf length-width, flower 
number, perianth dimensions, filament and anther lengths 
were measured.

Anatomical

The specimens collected for morphological character 
measurements were preserved in a way not to damage the 
organs. Samples taken for anatomical studies were stored 
in 70% ethyl alcohol. For anatomical studies, transverse 
sections were taken from the centre of the root, stem and 
leaves of mature and flowering plants and superficial 
sections were taken from the top and bottom of the leaves 

with a razor blade. The sections were fixed with glycerine 
gelatin and photographs were taken with a light microscope 
Nikon ECLIPSE E200.

Results and Discussion

Morphological Results

In the morphological measurements, the mean values 
of the plant parts were as follows: corm size 1.5-4.5 x 0.7-
2.5 cm, number of leaves 2-3, leaf width and length 10-17 
x 0.7-2.5 cm, number of flowers 1-3, perianth parts 2.3-
4.5 cm, filament 0.4-1.5 cm, anther 0.3 cm. In a literature 
review, C. szovitsii, C. triphyllum, C. burtii, C. umbrosum, C. 
bornmuelleri species were examined morphologically and 
anatomically. The maximum and minimum values of the 
morphological measurements of the species in this study 
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are as follows: Corm; 1.5-5 x 1-3 cm, Leaves numbers; 2-6, 
Leaves length x witdh; 5-19 x 0.2-5.5 cm, Flowers numbers; 
1-4, Perianth segments; 1-7 x 0.3-3 cm, Filament: 0.5-3 
cm, Anther: 0.2-1.3 x 0.1-0.4 cm [17]. In another study, 
morphological measurements of C. boissieri C. minutum C. 
munzurense C. leptanthum species were made and the largest 
and smallest measurements of the species were given as 
follows: corm; 1.2-6.5 cm, perianth segments; 1-3.5 x 0.1-3 
cm, Stamens; 1-3 cm, filaments: 4-25 mm, anthers: 2-8 mm 
[6]. In the morpho-anatomical study conducted in Iraq with 
C. szovitsii species, the measurements of this species were 
reported as corm; 10-30 x 15-45 mm, leaf number; 2-3, leaf 
length and width; 7-12 x 100-140 mm, flower number; 1-5, 
perianth tube length; 1-1.5 mm, filament; 7-11 mm, anther; 
1.5-5 mm [3]. In another study conducted in Izmir/Turkey, 
morphological measurements of Colchicum boissieri species: 
C. boissieri corm; 3-5.5 cm, cataphyll 3-7.5 cm, number of 
leaves; 2-3, leaf length-width; 11-20 cm x 2-6 mm, number 
of flowers; 1 (-2), Perigonium tube; 4.4-13 cm, anther; 4-10 

x 1 mm, stylus; 7-15 cm [18]. It was found as a result of 
morphological examinations of different Colchicum species 
collected from Şanlıurfa, Adıyaman and Mardin (Turkey). C. 
crocifolium Boiss.; flowers 1-30 cm, filaments 4-8 (-9) mm, 
anthers 2-4 mm, C. szovitsii Fisch. and Mey.; corm ovoid 1.5-4 
x 1-3 cm, flowers (1-) 2-6 (-9), filaments 7-11 mm, anthers 
2-4 (-5) x 1 mm, C. cilicicum (Boiss.) Dammer; corm (3-) 3. 
5-5.5 (-6) x 2. 5-4 (-5) cm, petals 3-4 rarely 5, flowers 2-5 
(-7), filaments 2.5-3.5 cm, anthers 6-10 (-15) x 1 mm, C. 
serpentinum Woron. ex Miscz. corm 2-4 x 1-2 cm, leaves 3 
(-4), petals (1-) 2-5 (-10), filaments 6-10 mm, anthers 3-5 
(-5. 5) x 1-1.5 mm, in C. persicum Baker; corm 3.5-7.5 x 2-4 
cm, flowers 2-6 (-9), stamens (1.2-) 1.5-3.3 cm, anthers (4-) 
5-10 (-13) mm [15].

The values differ due to the difference between the 
species studied here and the species subject to our study. 
This can also be explained by adaptations due to elevation, 
location, soil structure and climate.

No Corm 
(cm)

Leaves 
numbers

Leaves length x 
witdh (cm)

Flowers 
numbers

Perianth 
segments (cm)

Filament 
(cm)

Anther 
(cm)

1 2.2 x 2.5 3 15-17 x 2-2 3 3.8-4.5-3.6 0.6-1 0.3
2 3 x 1.8 2 15-15 x 1-1.1 2 2.5-3-3.5 0.9-1.5 0.3
3 2.2 x 1.2 2 11-12 x1.7-1.6 2 2.3-2.6 0.7-1 0.3
4 2 x 1.5 2 10.5-11 x 1.7-1.3 2 3.5-3.5 0.6-0.9 0.3
5 2.5 x 2 2 13.7-14.9 x 2-2 3 3-3-3.2 0.7-0.8 0.3
6 2.2 x 1.3 2 12.6-13 x 1.8-1.5 2 3-3.5 0.6-0.9 0.3

7 2 x 1.9 3 13.7-14.5-15 x 2.1-
1-1.7 2 3.4-4 0.6-1 0.3

8 4.5 x 2 2 12-12.9 x 1.5-1.3 2 3.5-4.3 0.4-0.8 0.3
9 2.1 x 1.4 2 11.2-11.3 x 1.4-1 2 2.8-3.4 0.6-0.9 0.3

10 2 x 1.2 2 10-10.7 x 1.9-1.5 1 4.3 0.7-0.9 0.3
11 1.5 x 1.4 2 12.4-13.3 x 2.5-2.5 2 3.1-3.1 0.7-1 0.3
12 2 x 1.4 2 10-10.7 x 1.9-1.5 1 3.5 0.7-1.1 0.3
13 2 x 1 2 11.9-12 x 0.7-0.5 1 3.4 0.5-0.8 0.3
14 1.5 x 0.7 2 16-16.7 x 1.7-1.6 2 3.2-3.5 0.6-0.8 0.3
15 2 x 1.3 2 10.6-10.8 x 1.5-1.3 1 2.9 0.6-1 0.3

Table 1: Morphological Measurement Findings of Colchicum kotschyi.

Anatomical Results

Root
Epidermis single-row and irregularly shaped. 

Parenchyma 2-3-rowed and cylindrical. Endodermis 
5-6-rowed hexagonal, oblong and irregularly shaped, cells 
about twice the size of parenchyma cells. Phloem-xylem cells 
densely indistinct in the exodermis (Figure 2). In the root 

sections of C. szovitsii, C. triphyllum, C. burtii, C. umbrosum, 
C. bornmuelleri species: epidermis; 1-2 layers, cortex; 3-7 
layers, xylem; 3-4 arches, metaxylem; 1-2 rows [17]. In 
the study conducted in Uzbekistan, the root structure of C. 
autumnale was determined as: corolla; 4-5 rows, protoxylem; 
4, metaxylem; 1 row [19]. In the anatomical study of the root 
of Colchicum boissieri, the upper and lower parenchyma cells 
are 2-3 layered, elongated and oval in shape, and the sponge 
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parenchyma is usually polygonal in shape with 2-3 layers 
[18]. The species under investigation are different from the 
species in the literature, making anatomical comparisons 

difficult. However, since they are in the same genus, they 
were examined and it can be said that the differences are 
factors such as species, climate, altitude and soil structure.

Figure 2: Colchicum kotschyi Root cross-section (x10), (e: epidermis, p: parenchyma, en: endodermis, ex: exodermis).

Stem
Epidermis one-rowed rounded. cortical parenchyma 

4-5-rowed irregularly shaped. Phloem and xylem cells dense, 
indistinct (Figure 3).

Figure 3: Colchicum kotschyi Stem cross-section (x40), e: epidermis, ph: phloem, cp: cortex parenchyma, xs: xylem, scl: 
sclerencima.

Leaf
In trichomes, head and stem 1-celled, upper and lower 

epidermis in rectangular single rows in upper and lower 

surface sections. Anomocytic stomata on upper and lower 
surface. Leaf longitudinal section with upper and lower 
epidermis cells in a single row, square and oblong. There 
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is a thin layer of cuticle above the epidermis. Stomata are 
prominent. Sponge parenchyma oblong in 2-3 rows (Figures 4 
& 5). In the leaf anatomy of C. szovitsii, the mesophyll consists 
of spongy layers of irregular parenchyma (chlorenchyma) 
cells. In the center is a vascular bundle of the collateral type, 
equal in size, with the xylem towards the upper surface and 
the phloem towards the lower surface [3]. In the anatomical 
study conducted with C. szovitsii, C. triphyllum, C. burtii, C. 
umbrosum, C. bornmuelleri species; the cuticle of C. szovitsii 
and C. bornmuelleri species were thick and the other species 
were thin and the stomatal types were anomocytic and leaf 
types were isolateral in all species. Palisate parenchyma was 
2-3 layered in all species, 2-4 layered in C. burtii, sponge 
parenchyma was 3-4 layered in C. szovitsii and C. triphyllum, 
2-4 layered in C. burtii, 2-3 layered in C. umbrosum, 1-2 layered 
in C. bornmuelleri. Vascular bundle type was collateral in all 
species [17]. In the leaf anatomy of Colchicum boissieri, it was 
reported that the epidermal cells are long and rectangular 
in shape and there are anomocytic stomata on the upper 

and lower surfaces of the leaf. The lower epidermal cells are 
narrower than the upper ones and the cuticle is parallel in the 
upper and lower surface views [18]. In the study of Colchicum 
autumnale leaf anatomy, the outer epidermis is covered with 
a thin layer of cuticle. The epidermis has anomalies of the 
anomocytic type with a size of 25.5 μm. The mesophyll is 
located between the upper and lower epidermis and is mainly 
composed of parenchyma and palisade cells. The oarenchyma 
and palisade cells are thin-walled, round, angular, elongated, 
filled with numerous chloroplasts and crystals [19]. As a result 
of the literature review, it was concluded that the studies 
could not be compared with our study due to the difference 
in species and since they have the same genus characteristics, 
the comparison was made in this status. The cuticle layer was 
found to be thin in most Colchicum species, the epidermis had 
the same characteristics compared to other species and was 
unicellular. The stomatal type was found to be anomosytic in 
almost all species studied in the literature.

Upper and Lower Leaf Cross-Section

     
Figure 4: Colchicum kotschyi Leaf cross-section (x40), le: lower epidermis, ue: upper epidermis, st: stomata.

Leaf Longitudinal Cross-Section

    
Figure 5: Colchicum kotschyi Leaf cross-section (x40), le: lower epidermis, vb: vascular bundle, sp: sponge parenchyma, ue: 
upper epidermis, cu: cuticula, tr: trichom.
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Conclusions

This study elucidated the botanical characteristics of 
C. kotschyi species using morphological and anatomical 
techniques. The anatomical characteristics of this species 
have been studied for the first time. 

We believe that the elaboration of this medically 
important species with morphological and anatomical 
studies will be a source for further studies. As a result, 
the botanical characteristics of C. kotschyi species have 
not been studied before, making it impossible to compare 
them. However, C. kotschyi shows morpho-anatomical 
similarities with members of its genus, but with some minor 
differences. Most of these differences are in morphological 
measurements and are thought to be related to geographical, 
climatic and soil characteristics. It was determined that there 
were differences in the number of spongy parenchyma cell 
layers in the anatomical appearance of the leaf. Anatomical 
characters were found to be the same in almost all members 
of the genus Colchicum. 
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