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Study of peculiarities of morphology and germination of seeds  
of Scabiosa ochroleuca from the Central Kazakhstan 

The study of the biology and morphology of seed germination of medicinal plants is an important aspect of 
species introduction. This article investigated the features of the biology of germination and seed germination 
of a perspective medicinal plant Scabiosa ochroleuca depending on various factors. It is determined that 
seeds of some geographical origin differ in size and weight, the morphology of seedlings, which is explained 
by the difference in soil and climatic conditions. The best values of germination (90.5 %) and germination 
energy (80.3 %) of seeds were recorded in large samples collected in the Buiratau mountains, the mini-
mum — in small seeds collected in the Karkaraly mountains (germination 14.0 %, germination energy 
8.5 %). The maximum morphological parameters of seedlings, such as the length of the root, the length of the 
hypocotyl, the length and width of the cotyledon leaf, are revealed in seeds from the Karkaraly mountains; the 
minimum — from the vicinity of the village Karagaily. This aspect indicates the need to select seeds for in-
troduction from certain habitats and to separate them before sowing. Stages of germination of seed material of 
this medicinal plant are defined, including the following: swelling of seeds, tilting, appearance of root, ap-
pearance and bending of hypocotyl, removal of cotyledon leaves, and deployment of cotyledon leaves. Dy-
namics of seeds germination during storage (from freshly harvested seeds up to 3 years) was determined, pos-
itive influence of stratification during 3 months was revealed to increase seed germination and germination 
energy. According to the results of the studies, it was determined that the seeds of Scabiosa ochroleuca are 
characterized by the lack of drainage during wetting, the terrestrial type of germination, shallow physiological 
rest, by the type of germination are assigned to the group of seeds with accelerated germination. 

Keywords: herb, Scabiosa ochroleuca, Central Kazakhstan, seed germination, energy of germination, mor-
phology, natural flora, storage, size of seeds. 

 

Introduction 

Plants from different habitats form different potentials of productivity, morphological structures and 
variability according to some characteristics. So, depending on the growing conditions, plants can develop 
organs of various sizes, the intensity of physiological processes changes, which is reflected in the size and 
performance of seeds [1–3]. In favorable conditions of growing, seeds are formed large, full-fledged and 
with a well-developed embryo and a supply of nutrients. 

Identification of the influence of factors on the development and germination indicators of seeds is im-
portant for issues of plant introduction, as well as factors that can increase the germination of seed material. 

Introduction into the culture of medicinal plants has an important practical interest for the sustainable 
production of vegetative raw materials. About 6500 species of plants grow in Kazakhstan, along with culti-
vated taxa. Of these compositions, 85 % belong to herbaceous plants, 730 species are endemic, of which 175 
species grow in steppe regions, 250 species of desert and semi-desert zones, 600 endangered species, more 
than 1000 species are used in official and folk medicine [4, 5]. One perspective species is Scabiosa 
ochroleuca L. (Dipsacaceae family), the aboveground part of which is used in folk medicine for stomach 
diseases, female and ocular diseases, for the excretion of warts, wound healing, in scabies, skin rash, hemor-
rhoids, calluses, snake bites, anti-opaque Extracts from this plant have pronounced antimicrobial and antiox-
idant activity [9, 10]. 

Extracts from this plant have pronounced antimicrobial and antioxidant activity [9, 10]. 
In Kazakhstan there is information about natural resources of this species [11], however, no introduc-

tion work was carried out. 
The purpose of this work is to study the features of the morphological structure of Scabiosa ochroleuca 

seeds of various geographical origin; and determination of their biology of germination. 
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seeds collected in the Buiratau Mountains (Table 2), the second position in germination was taken by seeds 
from the surrounding of village Karagaily; seeds from Karkaraly Mountains were on the third position. 

T a b l e  2  

Indicators of seed germination and germination energy of Scabiosa ochroleuca,  
depending on the places of origin 

Origin of seeds Seed germination, % Energy of germination, % 
Buiratau Mountains  64.5±2.6 50.4±0.8 
Surrounding of village Karagaily 61.0±2.8 52.9±1.8 
Karkaraly Mountains  50.1±2.1 41.0±0.9 
 

It is worth noting that the size and weight of the seeds do not correlate with the germination data. It 
turns out that seeds from the Buiratau Mountains with a minimum weight of seeds gave maximum germina-
tion indicators, while the largest and heaviest seeds turned out to be the least germinating. 

Thus, the seed material of Scabiosa ochroleuca differs in size and weight depending on the place of 
growth. So, the largest seeds are formed in Karkaraly Mountains, the smallest — in Buiratau Mountains. 
This aspect can be explained by the fact that in Karkaraly Mountains more mesophytic conditions are ob-
served (more precipitation), which leads to a good development of plant morphology. In Buiratau Mountains, 
the conditions are more xerophytic, so the size of the seeds is lower. However, data on seed germination and 
energy of germination turned out to be higher in Buiratau Mountains, which is probably due to the fact that 
the formation of seeds depends on solar activity, which is higher at this point. 

In the second stage of research, the effect of seed sizes from different collection points on germination 
indicators was studied. All samples from collection points were divided into 3 fractions (large, medium and 
small), for which germination peculiarities were separately estimated. The results showed that large seeds 
had maximum values for parameters of germination (Table 3). 

T a b l e  3  

Germination and energy of germination of seeds of Scabiosa ochroleuca depending from size 

Origin of seeds Fraction of seeds Seed germination, % Energy of germination, % 

Buiratau Mountains  
Large 

Medium 
Small 

90.5±3.5 
62.4±2.8 
26.4±0.5 

80.3±3.9 
51.2±2.5 
20.1±0.7 

Surrounding of village 
Karagaily 

Large 
Medium 

Small 

60.2±3.0 
61.4±3.4 
28.5±0.8 

50.1±1.8 
52.0±1.6 
12.4±0.6 

Karkaraly Mountains  
Large 

Medium 
Small 

46.2±1.1 
45.5±1.0 
14.0±0.5 

38.0±0.8 
40.1±1.1 
8.5±0.3 

 
Maximum indicators of germination were recorded for large seeds from Buiratau Mountains — 90.5 % 

with energy of germination 80.3 %; minimum indicators — for small seeds from Karkaraly Mountains — 
14.0 % and 8.5 % respectively. It has been determined that for Scabiosa ochroleuca seeds, in order to in-
crease the efficiency of storage of seeds in culture, it is advisable to collect the initial material at certain 
points and to separate the seeds in favor of larger ones. 

We analyzed the state of Scabiosa ochroleuca seedlings, obtained from seeds of different size 
and origin. There is a positive relationship between seed size and seedling size (Table 4). 

At all collection points, it was found that the most made seedlings are obtained from large seeds, while 
smaller seedlings are obtained from small seeds. The obtained results once again confirm that the use of 
large seeds allows obtaining larger and more developed seedlings. It is worth noting that the maximum dif-
ference between seedlings from seeds of different sizes is observed in Buiratau Mountains, the minimum — 
in Karkaraly Mountains. 

Analysis of the germination of Scabiosa ochroleuca, depending on period of storage, showed that the 
seed material gradually loses its germination. So, freshly harvested seeds 58.8 %, after 3 months of stor-
age — slightly increased to 62.4 %. This aspect is explained by seed ripening [14, 15, 19, 20]. After 
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6 months, germination decreased to 55.2 %, a year later — to 40.3 %, after 1.5 years — to 36.8 %, after 
3 years — to 18.2 % (Fig. 3). 

T a b l e  4  

Morphological parameters of Scabiosa ochroleuca seedlings depending on the size of seeds and origin 

Origin of seeds Fraction of seeds 
Length of root, 

cm 
Length of hypo-

cotyls, mm 
Length of coty-

ledon leaves, mm 
Width of cotyledon 

leaves, mm 
Buiratau Mountains  Large 

Medium 
Small 

5.4±0.2 
3.1±0.1 

2.5±0.05 

5.5±0.4 
2.8±0.1 
2.4±0.1 

7.2±0.5 
5.6±0.4 
4.9±0.4 

3.5±0.2 
3.0±0.2 
2.2±0.1 

Surrounding of village 
Karagaily 

Large 
Medium 

Small 

5.0±0.4 
4.4±0.2 
4.2±0.2 

4.8±0.4 
4.6±0.3 
4.5±0.2 

6.5±0.4 
5.5±0.3 
1.5±0.3 

3.8±0.4 
3.5±0.2 

1.0±0.05 
Karkaraly Mountains  Large 

Medium 
Small 

6.2±0.3 
6.4±0.4 
3.1±0.1 

5.5±0.2 
4.7±0.2 
2.6±0.1 

5.6±0.2 
6.0±0.3 
4.6±0.2 

4.0±0.1 
3.8±0.1 
3.0±0.1 

 

 
1 — freshly picked; 2 — 3 months; 3 — 6 months; 4 — 9 months; 5 — 12 months;  

6 — 18 months; 7 — 24 months; 8 — 36 months 

Figure 3. Germination and energy of germination of seeds of Scabiosa ochroleuca during storage 

Thus, over the course of 3 years, we have seen a significant decrease in germination rates, which re-
quires the development of methods for increasing it. We tested cold stratification. 

Stratification was carried out in a freezer with seeds from Buiratau Mountains after 1 year of storage for 
1 to 3 months. The initial germination was 40.3 %, and the germination energy was 37.5 %. During stratifi-
cation, there is an increase in germination and germination energy indicators (Table 5). 

T a b l e  5  

Germination and energy of germination of seeds of Scabiosa ochroleuca after cold stratification 

Methods of treatment Seed germination, % 
Exceeding control, 

% 
Energy of germina-

tion, % 
Exceeding control, %

Control  40.3±0.8 - 37.5±0.6 - 
Stratification, 1 month 55.2±2.0 +4.9 47.4±0.9 +9.9 
Stratification, 2 months 58.8±2.8 +18.5 56.3±2.2 +18.8 
Stratification, 3 months 64.2±3.4 +23.9 58.7±2.6 +21.2 
 

It is worth noting that after the 1st month of storage, the germination of Scabiosa ochroleuca seeds in-
creased by 4.9 % and germination energy by 9.9 %; after 2 months of storage by 18.5 and 18.8 %, respec-
tively; and after 3 months of storage by 23.9 and 21.2 %, respectively. According to the results of the exper-
iment, the best results were obtained against the background of a 3-month stratification period. 
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Conclusion 

Thus, it was determined that the seeds of Scabiosa ochroleuca have different morphological indicators, 
which is explained by the difference in environmental conditions of plant growth. The largest and heaviest 
seeds are noted in plants growing in Karkaraly Mountains with the most favorable soil and climatic condi-
tions; the smallest are for individuals from Buiratau Mountains with the most arid conditions. 

It is noted that seeds of Scabiosa ochroleuca of different size and weight vary in terms of germination 
and size of seedlings. The best values of germination (90.5 %) and germination energy (80.3 %) of seeds 
were recorded in large samples collected in Buiratau Mountains; the minimum — in small seeds collected in 
Karkaraly Mountains (germination 14.0 %, germination energy 8.5 %). There is a more significant correla-
tion between seed size and germination. The maximum morphological parameters of seedlings, such as the 
length of the root, the length of the hypocotyl, the length and width of cotyledon leaves, are revealed in seeds 
from Karkaraly Mountains; the minimum — from surrounding of the village Karagaily. This aspect indicates 
the need to select seeds for introduction from certain habitats and to separate them before sowing. 

Stages of germination of seed material of this medicinal plant are defined, including the following: 
swelling of seeds, tilting, appearance of root, appearance and bending of hypocotyl, removal of cotyledon 
leaves, deployment of cotyledon leaves. The type of germination is above ground. 

During storage, there is a gradual decrease in germination and germination energy from 58.8 % for 
freshly harvested seeds to 18.2 % after 3 years of storage. It was determined that physical methods of treat-
ing seeds positively affect the increase in germination and germination energy of Scabiosa ochroleuca. The 
best results were obtained with cold stratification for 3 months (germination 64.2 %, germination energy 
58.7 %). Seeds are characterized by a shallow physiological rest, which is easily overcome by stratification, 
by the type of germination — to a group of seeds with accelerated germination. 

Obtained results can be used for formation of seed bank of medicinal plants and introduction of 
Scabiosa into culture. 

The research was carried out within the framework of internal grant of E.A. Karaganda State Universi-
ty № 218-B-19 «Cryopreservation of vegetative and animal biological materials for development algorithm 
of storage of viability and creation of bank of frozen samples». 
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М.Ю. Ишмуратова, С.С. Тыржанова 

Орталық Қазақстанда өсетін Scabiosa ochroleuca  тұқымының өнімділігі  
мен морфологиясының ерекшеліктерін зерттеу 

Дəрілік өсімдіктердің тұқымдарының өсуінің биологиясы мен морфологиясын зерттеу түрлерді 
интродукциялық енгізудің маңызды аспектісі болып табылады. Мақалада əртүрлі факторларға 
байланысты перспективті дəрілік өсімдік бозсары қотырот тұқымының өсу биологиясы жəне 
тұқымның өнгіштігінің ерекшеліктері зерттелген. Əртүрлі географиялық ортадан алынған 
тұқымдардың мөлшері мен салмағы жəне өскіндер морфологиясы бойынша ерекшеленетіні 
анықталды, бұл өз кезегінде топырақ пен климаттық жағдайлардың айырмашылығымен түсіндіріледі. 
Тұқымның өнгіштігінің (90,5 %) жəне өну энергиясының (80,3 %) ең жақсы көрсеткіштері Бұйратау 
тауларында жиналған ірі сынамаларда, төмен көрсеткіштер Қарқаралы тауларында жиналған ұсақ 
тұқымдарда (өнгіштік деңгейі 14,0 %, өну энергиясы 8,8 %) болды. Тұқымдардың мөлшері мен 
олардың өнгіштігі арасында анағұрлым маңызды корреляциялық байланыс анықталды. Тамырдың, 
гипокотилдің жəне жарнақты жапырағының ұзындығы мен ені сияқты өскіндердің морфологиялық 
параметрлерінің максималды мəні керісінше Қарқаралы тауларындағы тұқымдарда, төмен мəндері 
Қарағайлы кенті маңайынан жиналған тұқымдарда кездесті. Бұл аспект интродукция үшін белгілі бір 
мекен ету ортасынан тұқым таңдап, оларды егу алдында бөлу қажеттілігін көрсетеді. Дəрілік 
өсімдіктің тұқымдық материалының өну кезеңдері анықталды, оның ішінде: тұқымдардың бөртуі, 
олардың бекінуі, тамырдың, гипокотилдің пайда болуы жəне бүгілуі, жарнақты жапырақтарының 
шығарылуы жəне жазылуы. Сақтау кезінде тұқымның өну динамикасы (жаңадан жиналған тұқымнан 
бастап 3 жылға дейін), 3 айдың ішінде тұқымның өнгіштігі мен өну энергиясын арттыруға арналған 
стратификацияның оң əсері анықталған. Зерттеу нəтижелері бойынша Scabiosa ochroleuca тұқымдары 
ылғал болған кезде шырыштанбайтындығымен, өнгіштігінің жер үсті түрімен, терең емес 
физиологиялық тыныштық күйімен сипатталып, өну түріне сəйкес жеделдетілген өнгіштігі бар 
тұқымдар тобына жататындығы анықталды. 

Кілт сөздер: дəрілік өсімдік, Scabiosa ochroleuca, Орталық Қазақстан, тұқымның өнімділігі, өну 
энергиясы, морфология, табиғи флора, сақтау, тұқым мөлшері. 
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Изучение особенностей морфологии и всхожести семян Scabiosa ochroleuca  
из Центрального Казахстана 

Изучение биологии и морфологии прорастания семян лекарственных растений является важным ас-
пектом интродукции видов. В статье исследованы особенности биологии прорастания и семенной 
всхожести перспективного лекарственного растения скабиозы бледно-желтой в зависимости от раз-
личных факторов. Определено, что семена разного географического происхождения отличаются по 
размеру и весу, морфологии проростков, что объясняется разницей почвенных и климатических усло-
вий. Лучшие значения всхожести (90,5 %) и энергии прорастания (80,3 %) семян зафиксированы у 
крупных образцов, собранных в горах Буйратау, минимальные — у мелких семян, собранных в горах 
Каркаралы (всхожесть — 14,0 %, энергия прорастания — 8,5 %). Максимальные морфологические па-
раметры проростков, такие как длина корня, длина гипокотиля, длина и ширина семядольного листа, 
наоборот, выявлены у семян из гор Каркаралы, минимальные — из окрестностей пос. Карагайлы. 
Данный аспект свидетельствует о необходимости отбора семян для интродукции из определенных 
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мест обитания и их сепарации перед посевом. Определены этапы прорастания семенного материала 
лекарственного растения, включающие следующие: набухание семян, наклевывание, появление кор-
ня, появление и изгиб гипокотиля, вынос семядольных листьев, развертывание семядольных листьев. 
Определена динамика всхожести семян в процессе хранения (от свежесобранных семян до 3-х лет), 
выявлено положительное влияние стратификации в течение 3-х месяцев для повышения всхожести и 
энергии прорастания. По итогам исследований определено, что семена Scabiosa ochroleuca характери-
зуются отсутствием ослизнения при намокании, наземным типом прорастания, неглубоким физиоло-
гическим покоем, по типу прорастания отнесены к группе семян с ускоренным прорастанием. 

Ключевые слова: лекарственное растение, Scabiosa ochroleuca, Центральный Казахстан, семенная 
всхожесть, энергия прорастания, морфология, природная флора, хранение, размер семян. 
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