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Various anomalies occurring in the generative and vegetative organs have been 
recorded due to the environmental factors during both the agro-cultivated introduction 
and in natural areas of Allium L. species in the territory of the Republic of Azerbaijan. 
In the environmentally-friendly environment, it was also observed the bulbils in the 
flowering umbels of some species of A. waldsteinii Don. Anomalies, such as facsiation (a 
malformation of plant stems commonly manifested as enlargement and flattening as if 
several stems were fused), deformation (change of shape), and prolification 
(replacement of one organ with other) in the structural elements of the flowers of 
agriculturally introduced varieties (A. waldsteinii Don., A. erubescens C. Koch, A. 
fuscoviolaceum Fom., A. viride Grossh.) have occurred. Prolification occurred in the 
onion bulb (A. cepa L.) in the local Khachmaz type, the bulbil germination in umbel in 
the local Jalilabad variety  of garlic (A. sativum L.) has been recorded.  
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Introduction 

 

 

Allium L. genus of the family Amaryllidaceae are 

distributed in mountain slopes, stony-gravel areas, 

well-lit areas of forests, forest fronts, sown areas, 

permanent humid sites, various biocenoses and 

deserts of Azerbaijan (Flora of Azerbaijan, 1952; 

Bullets of Caucasus Flora, 2006). 72 species of 

Allium L. spread throughout the northern 

hemisphere 52 in the Caucasus and 52 of them 

spread  in Azerbaijan. Here, the onions are found in 

areas at an altitude of 50-3500 m above sea level 

(Ibadli, 2002). All species spread in Azerbaijan are 

esculent (Aliyev, 1997). 

 

In recent years, the strengthening of anthropogenic 

impact  threatened onion plant species not only in 

populated  areas, but even in remote areas, and 

there was a problem of their conservation and 

rational use (Danilov and Kotukhov, 2006; Shisha 

et al., 2008) 

 

Researchers show that it is not possible to prepare 

scientific basis for their effective use and protection 

without thoroughly studying the bio-ecological 
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characteristics of crops (Shisha et al., 2008). Study 

of adaptive properties of onions in both in natural 

and adjacent conditions makes the basis for their 

protection and effective use (Hasanov and 

Shikhlinski, 2017). In order to ensure efficient use 

of crops and their safe protection, their agro-

culturally introduction is preferable, changes in 

biomorphological signs and adaptive ability of 

crops to new conditions is studied (Tukhvatulina, 

2002; Yusupov and Vahabov, 2014; Hasanov et al., 

2017). 

 

In the study of wild onion species in natural areas, 

along plants with normal signs the plants with 

abnormal signs are also found (Bulakh, 1984; 

Danilov and Kotuhov, 2006). Researchers have 

shown that onion varieties are characterized by 

anomalies in flower umbels and flower crowns 

under their introduced and natural spread conditions 

(Ustinova, 1953; Filimonova, 1963; Mirkamilov 

and Philipanova, 1973; Kudutyashova, 2008). 

Bulakh (1984) recorded anomalies in 20 forms of 

their flowers on the wild onions in natural 

ecological conditions. More anomalies have 

occurred in the perianth, then androecia and 

gynoecia. A. karataviense, A. barsczewskii and A. 

kokanicum species more anomalies were observed, 

and in A. caesicum and A. fedtschenkoanum species 

have observed relatively few anomalies. 

 

Researchers show that changes in environmental 

conditions affect plant species negatively, such as 

anomalies as fasciation, deformation (change of 

shape) and proliferation (replacement of one organ 

with other) (Kotukhov, 1979; Danilov and 

Kotukhov, 2006). From the literature, it is known 

that anomalies occur not only in generative organs 

of the onions, but also in their vegetative organs 

(Philimonova, 1970; Hasanov, 2012). 

 

Materials and methods 

 

The materials of the research work were varieties of 

Allium L. and varieties of cultivated species in 

Azerbaijan. In this regard, research has been carried 

out in different regions of Azerbaijan. Field 

experimental work was carried out at Absheron 

scientific research base of the Genetic Resources 

Institute of ANAS. During the research, 

phenological observations (Methodological 

Phenology Observations, 1966) and commonly 

accepted field geobotanical methods were used 

(Methodology of Field Geobotanical Research, 

1938). 

 

The introduction of plants was carried out by 

accepted methods in both bulbs and seeds 

(Hayretdinov, 1983; Rusanov, 1950; Titova, 1978). 

 

Results and discussion  

 

In A. waldsteinii Don, spread over 1630 m from the 

sea level at the Zuvand hollow of the Talysh 

mountains in Azerbaijan, along with the seeds it 

was observed the bulbils (prolification) in umbels. 

In the flower umbrella of the species, it was 

observed that seeds of air were formed along with 

seeds (prolification). Their number was about 1-3 in 

umbel. The diameter of so bulbils is larger than 

normal, sometimes up to 1 cm. Bulbils are usually 

sprouted in the crown and form root. When the 

flower shoot lies on the ground, the contact 

between the sprouted bulbils and the soil develops, 

their roots are rapidly growing and form new 

plants. 

 

It is known from the research that due to changes in 

the rhythm of the seasons during the introduction, 

there is a breakdown in the morphogenesis of 

plants, which causes changes in vegetative and 

generative organs of plants. 

 

The anomalies, as fasciation, deformation and 

proliferation in the structure of the flora of the 

species introduced in agronomic conditions in the 

Absheron region (A. waldsteinii Don, A. erubescens 

C.Koch., A. fuscoviolaceum Fom., A. viride 

Grossh.), from different ecological conditions in 

separate years, were recorded. It has been 

determined that the anomalies in the flowers do not 

affect the overall development of the plants. In the 

plants of introduced species, more fasciation cases 

were recorded. Onions have two forms of 

fasciation, linear (full fasciation) and radial (partial 
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fasciation) forms. Full line fasciation occurs when 

2-5, and rarely 7 flowers are fully interconnected. 

Fruit boxes that have formed from these flowers are 

also conjoined to each other. Changes in the 

number of flower elements (petals and stamens) 

occur during linear fasciation. 

 

During radial fasciation, flower stalks are not fully 

formed, but are interconnected by certain parts. In 

this case 2-3, rarely 5 flower saplings are 

interconnected with certain parts. In radial 

fasciation also occur changes in the number of 

flower elements, as in linear fasciation. During the 

introduction, the deformation of onion species has 

been observed in the general structure of flowers 

and their separate elements. In some cases, flowers 

become flat and get disfigured. Deformation of the 

perianth is observed by changing of the number of 

organs, their view and location. Flower umbels are 

also found in flowers that have no stamens, and the 

pistil is quite normal.  

 

Another anomaly form is conjoining of certain parts 

of flower stalks. At this time 1/2, 2/3 part of flower 

stalks is conjoined. In deformed flowers, the 

number of ovarian cells sometimes ranges from 1 to 

5. More than 4 ovary cavities are found in such 

flowers. In introduced A. viride Grossh. species of 

secondary umbel appearance occurred. The second 

umbel has been developed from inside a flower 

umbel of a plant, and from the side of umbel 

develops the second umbel covered with umbel 

cover.  There were 12-17 normal developed flowers 

in such umbels. In some of plants of A. waldsteinii 

Don. introduced into the Absheron environment, 

along the seeds were also recorded the formation of 

1-3 bulbils (prolification). Researches, carried out 

during the introduction of onions, show that the 

changes in the rhythms of the seasons cause some 

changes in the morphogenesis of plants, which is 

reflected in their vegetative and generic organs. 

 

The hot weather conditions in 2016 caused anomaly 

in some plants of the local Khachmaz bulb variety 

(A. cepa L.), planted to get seeds. In these plants, 

instead of seeds, the bulbils were formed 

(prolification), and they were sprouted in the umbel 

(Fig. 1).   

 

In 2016, (A. sativum L.) the bulbils in the floral 

crown, were sprouted in the floral crowns of the 

garlic local Jalilabad variety (Fig. 2).  

 

 
Fig. 1: Bulbils sprouted in the crown (A. cepa L.) 
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Fig. 2: Bulbils sprouted in the crown of garlic (A. sativum L.) 

 
Abnormal shoots and bulbils have been formed in 

Luxembourg variety form of the non-shoot 

developing garlic plants, which were introduced to 

the Absheron region in 2016. There is also 

anomalies in the structure of the pistils and their 

arrangement in bulb of this variety form (Fig. 3).  

 

 
Fig. 3: Anomalies occurred in bulbs and shoots of garlic (A.sativum L.) 

 

Anomalies have also occurred in the vegetative 

organs of wild onions due to the external 

environment. Thus, in some of the A. vineale L. 

species introduced  to the cultivated species, the 

output of abnormally developed large bulbils by   

exploding the stem have been recorded (Fig. 4).  

 

Practice shows that ecological conditions cause 

anomalia in both the generative and vegetative 

organs of the Allium species. 
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Fig. 4: The output of bulbils by exploding of stem in A.vineale L. 
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