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Abstract. Varieties and breeding samples of creeping clover Trifolium repense L. of lawn 
direction were studied in the nursery of competitive varietal trials. Using the methods of recurrent 
breeding involving local populations of creeping clover growing on chalk outcrops as initial 
forms, two varieties 'Krasnoyaruzhsky' and 'Ilyok' were obtained, as well as a new breeding 
sample PO 17/07. Varieties 'Krasnoyaruzhsky', 'Ilyok' and selection sample PO 17/7 are 
characterized by high seed productivity, the possibility of cultivation on soils with high carbonate 
content (burial of construction waste in an urban environment, reclamation of man-made-
disturbed landscapes, etc.); high resistance to trampling. Seed yield over three years of tests in 
varieties 'Krasnoyaruzhsky', 'Ilyok' and breeding sample PO 17/7 significantly exceed the 
standard by an average of 24,6-26,8%; have uniform foliage at the level of 48-53%. Breeding 
sample PO 17/7 is planned to be submitted to the State variety testing. 
Keywords: seed productivity, aboveground productivity, morphological characters, genetic 
resources, variety 'Krasnoyaruzhsky', variety 'Ilek'. 

 
1. Introduction 
Creeping clover (Trifolium repense L.) is a perennial leguminous plant that has a creeping, easily rooted 
stem and white, loose flower heads. Wild clover is widespread in nature, grows in meadows, pastures 
and is found in abundance on roadsides. In culture it is widely used in the U.S., Canada and New 
Zealand. In these countries it is valued for its good bribery and high quality honey. From 1 hectare of 
its crops can be collected on 100-125 kg of honey. But the take from white clover is not constant. Their 
nectar contains from 0.050 to 0.102 mg of sugar. Honey production varies depending on the abundance 
of flowers on 1 ha from 2 to 5 kg at thinned crops to 50-100 kg per 1 ha under favorable conditions [1].   

T. repense is considered as a raw material for pharmaceutical industry and creation of new medicines 
[2-4]. 

However, T. repense has become widely known as a lawn grass. A complex and least studied issue 
is the selection of components (grass species and varieties) used for lawn grasses depending on their 
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purpose or specific growing conditions. There is no consensus on the optimal species composition of 
the components of lawn grass mixtures. In this regard, lawn grass selection is actively carried out. New 
varieties are created, and collections of varieties and breeding samples are formed [5-8]. 

The researchers widely apply in their work the classical methods of mass, individual, ecotypic and 
negative selection, and for the selection of synthetic varieties - polycross method They study the 
resistance of T. repense varieties and breeding samples to unfavorable climatic factors (winter hardiness 
and frost resistance), their ability to improve the soil as a result of nitrogen fixation, etc. [9-13]. 

In Russia, creeping clover, more commonly called white clover, occupies more and more areas. T. 
repense is used in green construction for the reclamation of disturbed lands, for creating lawns, and also 
as a honey crop. Breeding work with creeping clover has been carried out in the Belgorod region since 
2006. Using the concept of formation of a secondary anthropogenic microgenetic center of formation of 
synanthropic plant species in the south of the Central Russian Upland as a methodological basis for 
research, the genetic resources of local flora are actively involved in the breeding work [14-17]. A 
genetic collection of T. repense including more than 150 numbers has been formed [18]. 

The aim of breeding work with T. repense species in the region is to create low-growing varieties 
with high ornamental qualities for lawns, with high seed productivity and manufacturability when 
cultivated for seed. 

 
2. Methods and materials 
We studied T. repense cenopopulations in natural phytocenoses of the Cretaceous south of the 
Srednerusskaya Upland since 2006. [19,20].  

During 2006-2010, elite plants were isolated, which became the basis for further breeding work and 
obtaining new varieties. Breeding work was carried out on the basis of the breeding plot of ZAO 
Krasnoyaruzhskaya Grain Company and in the botanical garden of Belgorod State University.  

Scientists from the federal research centers of the Russian Academy of Sciences participated in the 
research as part of joint scientific programs: Williams Reserch Center for Forage Production and 
Agroecology, All-Russian Research Institute of Phytopathology. 

Small station, competitive station and inter-station competitive variety trials were conducted at the 
breeding plot of JSC "Krasnoyaruzhskaya Grain Company" during the period from 2007 to 2018. 
Breeding nurseries were sown by the standard method in double repetition in one-row plots. The 
standard variety 'Volat' was sown every four numbers. The method of "halves" was used in the work: a 
reserve of seeds for further use was left from each population. 

The selected breeding numbers of T. repense were multiplied in isolated plots (from the reserve 
seeds) and studied under field experiment conditions according to standard methods [21]. Objects of the 
study: the standard variety 'Volat', new local selection varieties 'Krasnoyaruzhsky' and 'Ilek', as well as 
a new breeding sample PO 17/07. 

The soil of the experimental plot is typical carbonate medium eroded chernozem. Humus content is 
2.4 %. On average, the sum of average monthly temperatures varied from 5.9 7.8 oC to 7.8 oC during 
the years of research. The amount of precipitation was close to the norm - 2.6 mm. Field experiments 
were made by split plot method.  Repeatability of the experiments was six times. The area of registration 
plots was 10 m2. Sowing method - row, with a row spacing of 45 cm. Yield accounting was carried out 
by plot-by-plot method. Evaluation of breeding samples was carried out in accordance with the table of 
features of the test methodology for distinctiveness, uniformity and stability. 

 
3. Results and discussion 
The basis of successful ecological breeding is the use of source material obtained by attracting local and 
wild forms that have undergone natural selection under ecotopic conditions and are adapted to a 
particular zone of growth. 

In this connection, breeding work with T. repense was started with the study of local forms growing 
in phytocenoses of ravine and gully complexes, near settlements, on farm plots, along roads, etc. 
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Populations of T. repense in chalk outcrops and intensively grazed pastures in the floodplains of the 
Korocha and Oskol rivers of the Belgorod region were identified and studied. These populations served 
as starting material for the cultivar 'Krasnoyaruzhsky'. The variety was obtained by recurrent selection 
(periodic selection) from the variety 'Volat' and local populations.  

The variety 'Ilyok' was obtained by individual-family selection from the variety Volat, selection 
number PO 12/06 and local populations of T. repense, growing on chalk outcrops in the Belgorod region 
and intensively grazed pastures in the floodplain of the rivers Korocha and Oskol, with re-pollination of 
selected forms in polycross nursery and subsequent cultivation in an isolated area.  

The selection number PO 17/07 was obtained by recurrent selection (periodic selection) using local 
source material - clover price populations growing in the floodplain and on the slopes of the river 
Manjokha of the Belgorod region.  

The results of comparative tests of varieties and breeding sample on average for 3 years are shown 
in the table 1. 

 
Table 1. Evaluation of varietal and biological properties and breeding model T. repense (2016-2018) 

characteristics 
Variety, breeding sample 

'Volat' 'Krasnoyaruzhs
ky' 'Ilek' PO 17/07 

Leaf size, cm 1.5-2.6 0.9-1.5 0.7-1.8 0.5-1.7 

Stem height, cm 12-15 to 35 10-12 to 20 10-14 to 20 9-12 to 18 
Frequency of plants 
with white marks medium high low low 

Flowering time late medium late medium  

Coloration of knots green green anthocyanin anthocyanin 
Middle tier leaflets: 
shape rounded  rounded elongated rounded 

Middle tier leaflets: 
color green green anthocyanin anthocyanin 

Total decorative 
value of lawns high high high high  

Seed yield, kg*(m2)-1 0.029±0.001 0.037±0.004 0.038±0.002 0.037±0.003 
The appearance of 
mass shoots (in days 
after sowing) 

9-10 8-9 8-9 7-8 

Beginning of spring 
growth (date) 10-12 April 08-09 April  05-07 April  05-07 April  

End of vegetation 
(date) 15-18 October 20-22 October 23-26 October  23-26 October  

Projective coverage, 
%    60-100 80-100 85-100 85-100 

 
All varieties and breeding sample tested in the experiment were resistant to frequent mowing, 

weeding, disease and pest damage. 
Variety 'Krasnoyaruzhsky' varieties differ from 'Volat' varieties by smaller leaves, low stature (32,0 

% lower on average), high shoot-forming ability, white-pink flowers, high seed production - 26,8 % 
higher than standard; higher occurrence of leaves with a white spot. The abundance of individuals in the 
variety is uniform and amounts to 48%, while in the variety 'Volat' it was 42%. The stems are of medium 
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coarseness and lack pubescence. Nodes are violet in color, branching is medium to high. The average 
number of internodes varies from 9 to 16. Bushiness is average The number of stems per bush averaged 
14 to 20 (figure 1).  

 
 
Figure 1. General view of the sowing of the creeping clover 'Krasnoyaruzhsky' variety (photo by V.I. 

Cherniavskih) 
The inflorescence head is 1.5-2.0 cm long, medium friability, white-pink in color. The beans are 

small, about 0.5-0.8 cm; straight, brownish-brown in color. The seeds are small, rounded, yellow (most) 
to brown, with a hardiness of 8 to 26%. 

Variety 'Ilyok' from individuals of variety 'Volat' differs more small leaves, low stature - lower on 
average 28.6%, high shootability, high seed production - higher than standard by 29.3%. The stem, on 
which the head is located, has anthocyanin coloration, which increases as the seeds mature; the white 
spot on the leaves is absent or faintly pronounced. 

The foliage of individuals of the variety is uniform and amounts to 51-53%. Nodes have anthocyanin 
coloring, branching varies from medium to high. The average number of internodes varies from 7 to 15. 
Average number of stems per bush is 15 to 20. 

Inflorescence is a head of 1.5-2.0 to 1.8-2.5 cm in length, with a medium degree of friability. Beans 
small, 0.5-0.8 cm; straight, brownish-brown in color. 

The seeds are small, rounded, yellow (most) to brown in color, with a hardness of 8 to 26%. 
In general, the variety 'Ilek' is distinguished by white flowers, which after pollination acquire a pink 

hue; a longer head; midstory leaflets elongated, have the anthocyanin coloration, leaf coloration from 
green to dark green; node coloration anthocyanin. 

Breeding specimen PO 17/07 differs from the standard by smaller leaves, low stature (36,9 % lower 
on average), high shoot-forming ability, white-pink flowers retaining color after pollination; high seed 
production, 24,6 % higher than the standard; high incidence of leaves with white spot, at the level of the 
standard. Widening of individuals in the variety is uniform, higher than the standard and is 51-53%. 

Stem knots have weak anthocyanin coloring, medium to high branching. The average number of 
internodes varies from 6 to 14. The average number of stems per bush is 13 to 17. 

Inflorescence is 1.5 to 2.0 cm long, with a medium degree of friability. Pods small, 0.5-0.7 cm; erect, 
brownish-brown in color. 

The seeds are small, rounded, brown in color (most of them), with a hard seed size of 10 to 28%. 
 
4. Сonclusion 
1. Varieties and breeding samples of local selection 'Krasnoyaruzhsky', 'Ilek', PO 17/07 have a longer 
growing season, low growth rate, high drought tolerance and winter-hardiness. The high seed yield of 
seed crops in the crop ensures guaranteed seed production of local T. repense varieties. 
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2. Seed yield over three years of tests in the varieties 'Krasnoyaruzhsky', 'Ilyok' and breeding sample PO 
17/7 significantly exceed the standard on average 24.6-26.8 %; have uniform foliage at 48-53 %. 
Breeding sample PO 17/7 is planned to be submitted to the State variety trial. 
3. Varieties and breeding samples of local selection 'Krasnoyaruzhsky', 'Ilek', PO 17/07 are suitable for 
industrial technology of cultivation, mechanized harvesting and processing. In lawns can be sown both 
pure and in mixtures with grasses of local selection: the varieties 'Streletsky' and 'Stepniak' (Lolium 
perenne), 'Gostenka' and 'Vezelka' (Festuca rubra). A higher and more guaranteed seed productivity 
makes it possible to reduce the cost of lawn grasses using the new T. repense varieties by 20-22%. 
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