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Abstract 
 
The article presents the results of scientific research on the influence of water extracts of root secretions of winter 
wheat varieties on seed germination and root growth of single-leaf cress seedlings. Soil samples from the rhizosphere 
zone of plants of the studied winter wheat varieties were selected in the phases of flowering and full ripeness of the 
grain. Water extracts of soil at a concentration of 1: 100 were prepared for the Biotest. The findings showed that the 
stimulatory and inhibitory action of water extracts of root excretions of plants of winter wheat on seed germination and 
growth of seedlings one-day watercress depending on the varietal characteristics and phases of development. In the 
flowering phase of plants, water extracts of root secretions of all the studied varieties negatively affected on the 
germination of test culture seeds. It was found that the Kvitka poliv variety in the phase of full grain ripeness activated 
the germination of cress seeds. Water extracts of the soil of root secretions of soft winter wheat varieties Vidrada and 
Krasa paniv were determined to be neutral to the germination of cress seeds. 
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INTRODUCTION  
 
One of the most important tasks of modern 
science is to solve the problem of biologization 
of agriculture, to increase the profitability and 
stability of agrophytocenosis, and to obtain 
stable yields of high-quality products. When 
developing the structure of crop rotations and 
mixed crops, in order to prevent soil fatigue in 
monoculture, weed control, phytopathogenic 
organisms, and the like, take into account the 
phenomenon of allelopathy or chemical inte-
raction of plants, which was first discovered by 
the German scientist G. Molish in 1937 (Willis, 
2010; Shinde & Salve, 2019). 
Allelopathy as a scientific direction, due to the 
breadth and versatility of its approaches to the 
study of various biological phenomena, is 
intensively developing all over the world, 
including in Ukraine (Kucheriavyi, 2018; Shao 
et al., 2019; Li et al., 2019; Andrianandrasana     
et al., 2020). 
In recent years, due to the increase in the area 
of organic land, the need for alternative 
methods of weed control is becoming more 
acute (Saracin & Vasile, 2015; Murimva et al., 
2019). 

Studies of many scientists have found that 
allelopathic culture can potentially be used to 
control clogging, seeding a variety with 
allelopathic properties, thereby reducing the 
rate of use of synthetic herbicides (Stephen, 
2015; Nikneshan et al., 2011; Cheema et al., 
2007; Iqbal, 2020). Soft winter wheat is one of 
the most common agricultural crops in the 
world and has allelopathic potential for 
controlling weeds, pests and diseases, which 
contributes to its cultivation using organic 
technologies (Sangeetha & Baskar, 2015; 
Schalchli et al., 2012; Ming et al., 2020). The 
allelopathic activity of wheat has been 
attributed to hydroxamic acids, the related 
compounds and phenolic acids (Lam et al., 
2012). 
According to Derevyanko V.A. (2007), the 
phyto-immunity of wheat plants largely 
depends on the allelopathic regime of the soil, 
because permanent cultivation of cultivated 
plants in one place leads to inhibition of growth 
and reduced resistance to diseases and pests. 
Studies of various scientists found that wheat 
varieties had different allelopathic properties 
against weeds (Wu By et al., 2001; Zuo et al., 
2011; Petcu et al., 2017). 
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wheat, the yield reduction in the monoculture 
will be significantly less than when growing a 
single variety for a long time (Derevyanko, 
2003). Today, research, testing and selection of 
winter wheat varieties with a high potential for 
organic cultivation are relevant, but the 
allelopathic properties of these varieties are not 
always taken into account. 
Therefore, the aim of the work was to study the 
allelopathic properties of 9 varieties of winter 
wheat in various breeding centers of Ukraine. 
 
MATERIALS AND METHODS  
 
The method of Grodzinsky A.M. (1973) was 
used to establish the allelopathic action of 

winter wheat varieties that were promising for 
the Steppe zone of Ukraine).  
The test culture was single-leaf cress sprouts 
(Lepidium sativum L.).  
Soil samples were taken directly in the 
rhizosphere zone during the stages of earing 
and full ripeness of winter wheat grain. It was 
studied the influence of water extracts on the 
germination and length of the roots of 
seedlings.  
The ratio of soil weight to distilled water is 1: 
100. The experience was laid in a 10-time 
repetition. The studies were performed in 
laboratory conditions at a temperature of 23°C. 
The material for the study was 10 varieties of 
winter wheat bred in different soil and climate 
zones of Ukraine (Table 1).  

 
Table 1. Characteristics of winter wheat varieties (T. aestivum L. and T. spelta L.)  

of various breeding institutions in Ukraine 
Botanical taxon Variety denomination Owner Registration 

year 
Recommended zones  

for growing 

T. aestivum L. Vidrada Bilotserkivska Experimental Breeding 
Station 2010 

Steppe,  
Forest-Steppe, 

Polissya 

T. aestivum L. Koshova Institute of Irrigated Agriculture 2017 Steppe,  
Forest-Steppe 

T. aestivum L. Schedrivka kyivs'ka V. M. Remeslo Myronivka Institute of 
wheat 2016 Steppe 

T. aestivum L. Krasa laniv Plant Production Institute nd. V. Va. 
Yuryev of NAAS 2017 

Steppe,  
Forest-Steppe, 

Polissya 

T. aestivum L. Kvitka poliv Bilotserkivska Experimental Breeding 
Station 2018 

Steppe,  
Forest-Steppe, 

Polissya 

T. aestivum L. MIP Assol' V. M. Remeslo Myronivka Institute of 
wheat 2018 Forest-Steppe 

T. aestivum L. Harantiia odes'ka Selection and Genetics Institute - National 
Center of Seed and Cultivar 2015 Steppe,  

Forest-Steppe 

T. aestivum L. Schedrist' odes'ka Selection and Genetics Institute - National 
Center of Seed and Cultivar 2014 Steppe,  

Forest-Steppe 

T. spelta L. Zoria Ukrainy Ukrainian Scientific Institute of Plant 
Breeding 2012 

Steppe,  
Forest-Steppe, 

Polissya 

 
The control variant was single-leaf cress 
sprouts sprouted on distilled water. Field 
research was carried out during 2019-2020 
years on the experimental field of the 
Educational, Scientific and Practical Center of 
the Mykolaiv National Agrarian University. 
The variants were placed in the experiment by 
the method of split plots, the repetition of the 
experiment was fourfold. The area of the 
registration area was 25 m². Soil of research 
areas was southern black soil humus, light clay-
loam soil on wide slightly drained loess on the 
watershed plateau, typical for the area of 
Southern Steppe. Their arable layer contains an 
average of 2.4% humus, light-hydrolyzed 

nitrogen as 16 mg/kg, mobile phosphorus as 
160 mg/kg and exchanged potassium as 187 
mg/kg of soil. Mathematical and statistical data 
processing was carried out by the method of 
dispersion analysis using computer programs 
"Microsoft Excel 2013" and "Agrostat".  
 
RESULTS AND DISCUSSIONS  
 
According to the results of research, it was 
found that water extracts of root secretions of 
plants of the studied winter wheat varieties had 
a significant effect on the germination of cress 
seeds, depending on the  development phase. 
Thus, during the flowering phase of plants, 
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water extracts from the soil in the rhizosphere 
zone of winter wheat plants of all the studied 
varieties negatively affected the germination of 
cress seeds. It was determined that low seed 
determined that low seed germination of test 

plants (44.0%) were in variants of treatment 
with the extract of water extract from varieties 
Schedrist' odes'ka. This was 28% was less than 
control (Table 2).  

Table 2. Influence of water extracts of the rhizosphere soil of winter wheat plants on the germination of cress seeds, % 

Variety 
Phase of plant development 

Flowering +; - control, 
% full ripeness +- control, 

% 
Control 72.0 - 72.0 - 
Vidrada 48.2 -23.8 35.1 -36.9 
Koshova 56.4 -15.6 67.2 -4.8 
Schedrivka kyivs'ka 46.0 -26.0 29.4 -42.6 
Krasa laniv 60.2 -11.8 53.0 -19.0 
Kvitka poliv 47.8 -24.2 75.2 +3.2 
MIP Assol' 57.0 -15.0 37.6 -34.4 
Harantiia odes'ka 47.2 -24.8 26.3 -45.7 
Schedrist' odes'ka 44.0 -28.0 25.8 -46.2 
Zoria Ukrainy 45.7 -26.3 26.0 -46.0 

 
Krasa laniv had a lesser inhibitory effect on the 
germination of cress seeds, which was 11.8% 
less than the control. In the phase of full 
ripeness of winter wheat grain, there was a 
negative effect on the germination of seeds of 
water extracts of the soil of most of the studied 
varieties, except for Kvitka poliv, which had a 
slight stimulating effect (+3.2% to control). It 
was found that a significant decrease in 
germination of test culture seeds in comparison 
with the control was observed in variants with 
the varieties Schedrivka kyivs'ka (-42.6%), 

Harantiia odes'ka (-45.7%), Zoria Ukraine  
(-46.0%) and Schedrist' odes'ka (-46.2%).  
As a result of researches it was established the 
allelopathic effect of root excretions of plants 
of various varieties of winter wheat in the 
flowering stage, which was in the range from 
modestly stimulatory to inhibitory. Slight 
stimulating effect is typical for Krasa laniv and 
Vidrada varieties (0.52% and 0.39%, 
respectively). The greatest inhibitory effect is 
caused by root secretions of varieties Harantiia 
odes’ka and Kvitka poliv (-37.6% and 
-39.28%, respectively) (Figure 1).   

 

 
Figure 1. Allelopathic soil activity in the rhizosphere zone of winter wheat plants in the flowering phase,  

depending on the variety (relative to the control), % 

Spelt wheat of the Zoria Ukrainy variety is 
characterized by a low (up to 10%) allelopathic 
activity in this phase. It was proved that 
allelopathic effect of root excretions in aging 
plants increased (Mozdzen & Repka, 2014). 
Our research found that in the phase of grain 

full ripeness that the root excretions of plants of 
six studied varieties of winter wheat were 
stimulating allelopathic action, which ranged 
from negligible (2.56%) of the variety Vidrada 
to substantial (66.87%) varieties Kvitka poliv 
(Figure 2). 

 
Figure 2. Allelopathic soil activity in the zone of rhizosphere of plants of various varieties  

of winter wheat in the phase of full ripeness (relative to control), % 
 
It was found a high stimulating effect of root 
secretions of winter wheat spelt of the variety 
Zorya Ukrainy (41.03%) on the growth of roots 
of the test culture, which exceeded this 
indicator of all the studied varieties of soft 
wheat, except for the variety Kvitka poliv.  
In Soft winter wheat varieties Shchedrovka 
kyivs’kaya, Harantiia odes’ka and Schedrist’ 

odes’ka it was found an inhibiting effect on the 
growth of cress roots - from -29.25% up to -
12.99%. 
Analyzing the amplitude of the allelopathic 
action of root secretions of winter wheat plants, 
we found that the highest indicator was 
characteristic of the variety Kvitka poliv as 
106.15 % (Figure 3). 
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Figure 3. Amplitude of allelopathic activity of soil in the rhizosphere zone of winter wheat plants  

depending on the studied growth and development phases, % 
 

The lowest indicator of the amplitude of 
allelopathic activity is characteristic of root 
cells plant secretions of soft winter wheat 
varieties Vidrada and Krasa laniv (2.17% and 
9.05%, respectively, that is, they are tolerant 
compared to other varieties. For wheat spelt 

varieties Zorya Ukrainy, allelopathic activity of 
root excretions has a high amplitude (34.98%), 
which is by 6.40%; 18.59%; 25.93%, 32.81% 
higher than for the varieties MIP Assol', 
Schedrivka kyivs’ka, Krasa laniv and Vidrada 
in accordance.  
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CONCLUSIONS  
 
By results of the conducted researches it was 
established that the nature of the metabolites of 
the investigated winter wheat varieties that 
secreted in the area of the rhizosphere of the 
plants they had stimulatory and inhibitory 
action on seed germination and growth of 
seedlings of cress, depending on the varietal 
characteristics and phases of development. The 
germination of cress seeds is negatively 
affected by root secretions of all the studied 
varieties of winter wheat, except for the Kvitka 
poliv variety, which has a slight stimulating 
effect in the phase of full ripeness. In the 
flowering phase of plants of the same variety, 
the greatest inhibitory effect of root secretions 
was recorded (-39.28%) on single-leaf 
seedlings of the test-culture, and in the full 
ripeness phase it was recorded the maximum 
activating effect (66.87%). It can be assumed 
that the allelopathically active substances 
which secrete by the roots of wheat plants of 
soft winter varieties Vidrada and Krasa laniv 
are neutral to the germination of cress seeds, 
which requires further research of these 
varieties on other test-culture.  
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Abstract 
 
The scientific paper presents the experimental data obtained in the course of the environmental and reclamation 
monitoring of the hydro-geological and reclamation condition of irrigated soils in the southern steppe of Ukraine, their 
chemical composition is determined. On the basis of the analysis of water and salt regime of the soils in the areas under 
study for reclamation and water supply construction, on the basis of many years’ research, the study suggests the 
method for determining agrolandscape typicality considering the properties of soil chemical composition. The basis of 
this method is the following principle: the confidence intervals of neighboring regression lines coincide (overlap) on a 
certain interval of values, so they are typical on this interval of values. The study establishes that according to this 
method the landscapes of Kherson Prysyvashshia and Askania steppes are typical by the specificity of the formation of 
soil chemical composition by 83.5% that makes it possible to compare the research results obtained on both landscapes 
and proves the typicality of the field experiment. 
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INTRODUCTION 
 
The need of agrolandscapes for irrigation 
reclamation in the South of Ukraine is caused 
by their location in the area of insufficient 
moisture, where periodical droughts lead to a 
decline in crop yields and crop death if 
irrigation is not applied. 
It is necessary to use a complex of eco-friendly 
reclamation measures reducing a negative 
impact of unfavorable weather conditions and 
increasing soil fertility. The main efficient 
method for increasing dark chestnut soil 
fertility is irrigation in combination with agro-
technical measures, aimed at accumulation or 
storage of humus in soil and maintenance of 
project water and salt, air and nutritional 
regimes of soils. However, more than 50% of 
all irrigated lands in the world are inclined to 
secondary salinization, alkalization and 
waterlogging (Sabagh et al., 2019). 
Under conditions of Kherson and Crimean 
Prysyvashshia, a favorable eco-friendly mode 
in project exploitation of irrigation and 
drainage networks provides horizontal drainage 
with the distance between drains of 220-240 m 
and the depth of laying drains - 2.5-3.5 m, 

maintaining the water table (WT) at the depth 
of more than 1.5 m during the irrigation season, 
reducing the WT to the depth of more than 2 m 
at the end of the year. 
Substantiation of optimal irrigation modes and 
drainage parameters must be based on the 
evaluation of the conditions of the formation of 
water and salt regimes of soils. At the same 
time, an optimal irrigation mode results in 
average annual declining resultative flow of 
moisture, contributing to soil desalinization, 
and it can be implemented only on the basis of 
efficient drainage. 
Hydro-technical reclamation should be always 
combined with amelioration and agro-technical 
measures into a single system of reclamation 
measures (Liu et al., 2016; Jones & Rowe, 
2017). 
However, systems of integral management of 
soil regimes ensuring maximum utilization of 
biological potential in crop production and 
ecological sustainability of agricultural 
landscapes have not been developed yet and are 
still hypothetical reclamation systems of the 
future. A complex of agricultural techniques 
decelerates the degradation period of soil 
development, but it is not capable of 


