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Seeds diversity of different species in the genus
Rhododendron after pre-sowing treatment

Abstract. The purpose of the study is the evaluation seeds diversity of different species in the genus 
Rhododendron after pre-sowing treatment with organic compounds. As the signs of the seeds diversity is 
understood the seed germination and the seedling height. The research was conducted at the B.M. Kozo-
Polyansky Botanical Garden of Voronezh State University (geographic coordinates: E 39°12’, N 51°42’; 
168.2 meters above sea level), Central Chernozem region (chernozem soil) in 2019-2020. It has been used 
ornamental shrubs. The study was made about the pyrimidinecarboxylic acids effect on the seed germination 
and the seedling height of Rhododendron species. The diversity of seeds is manifested in their heterogeneity 
according to morphological characteristics (the seedling height) and sowing qualities (seed germination) 
of Rhododendron species. The sowing properties (germinating capacity, seedling growth) were improved 
after treating the seeds with the organic compounds. There is the trend of increasing the seed germination 
and the seedling height of Rhododendron depended on the concentration of applied compounds. The seed 
germination for Rh. ledebourii, Rh. luteum, Rh. molle was increased from 5 to 7%, for Rh. schlippenbachii 
– from 5 to 10%. The seed treatment with pyrimidinecarboxylic acids at concentrations 0.01%, 0.05% 
and 0.1% allows to increase the seedling height for Rh. ledebourii from 37.5 to 75%, for Rh. luteum, Rh. 
molle – from 18.2 to 45.5%, for Rh. schlippenbachii from 20 to 40% concerning the control. To increase the 
seedling height, 2-benzylamino-4-methylpyrimidine-5-carboxylic acid at concentrations 0.05% and 0.1% 
is most effective. Morphologically close Rhododendron species (Rh. luteum, Rh. molle) indicated similar 
reactions to the seed treatment with compounds of the pyrimidinecarboxylic acid series.
Key words: seeds diversity, seed germination, seedling height, ornamental shrubs.

Introduction

Seeds diversity often means seed quality or 
sowing qualities, depending on the genotype and 
growing conditions. Breeding and testing are carried 
out and aimed at increasing the yield, resistance 
of agricultural plants to adverse environmental 
conditions [1]. Productivity is increased with 
breeding techniques and modes for obtaining highly 
productive cultivars, various agricultural practices, 
and the use of new technologies for growing plant 
material. It was noted that the productivity of the 
fruiting plant and its resistance to adverse factors are 
antipodal in nature since the same metabolites are 
involved in their creation but in different quantities 
[2]. Thus, productivity and stability are formed from 
the same photosynthesis products but redistributed 
in different directions following genetic regulation 

[3]. Therefore, it is necessary to increase the plant 
resistance to adverse factors. The use of some 
biological growth regulators, organic and chemical 
fertilizers makes it possible to obtain more tolerant 
plants and their progeny with better qualities [3-5]. 
The example of species-specific reactions to external 
environmental factors (and internal factors of the 
organism) is the different quality of seeds. Sowing 
properties (germination capacity) of seeds as well as 
the growth processes can be improved by different 
growth stimulators [4, 5].

Sowing qualities of seeds and morphological 
characteristics of seedlings depend on the genotype 
and growing conditions. The leading indicators 
of the different plant quality is the germination 
energy and the germination capacity, which depend 
on the genotype [6]. For instance, the diversity of 
seeds manifests in their heterogeneity according to 
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morphological characteristics and sowing qualities 
[7]. The influence of agricultural practices at the seeds 
diversity exceeds genetic factors [6]. An increase in 
yield and sugar content of mother roots after the seed 
treatment with organic compounds were revealed 
[8]. Further, the seeds yield and sowing properties 
(germination capacity) were improved, when planted 
roots were used for the hybrids reproduction [8].

Maintenance of seed quality is mandatory for 
final yields, so seed lots are assessed, based on 
their germination capabilities and vigor [9, 10]. A 
lot of tests are used to evaluate seed physiological 
characteristics require time and skilled labor, making 
it costly [9, 10, 11, 12]. For instance, cytogenetic and 
molecular studies of the growth process and the seeds 
diversity [13] are modern, but complex and cost. It 
was reported about revealing of gamma-rays and 
microwave irradiation influence using I – markers 
assisted selection for responding to mutagenic agents 
[14]. Plant screening with the optical chlorophyll 
counter made it possible to determine the responses 
of genotypes to the heat and water stress conditions 
[12]. However, there are simple characteristics, for 
example, biometric indicators, including plant height, 
seedling length and others.

As provocative backgrounds for the study 
of the seedling reaction to external influences, 
meteorological conditions, mutagenic agents, and 
agricultural practices, chemical compounds are often 
used. But a promising area of the study, related to the 
growing need for the development of effective and safe 
drugs, is the synthesis of new heterocyclic systems, 
containing a pyrimidine fragment [15-18]. For 
instance, a phosphomide contains two ethyleneimine 
groups and a pyrimidine base. Ethyleneimine 
causes mutations, the pyrimidine base is included 
in the DNA chromosome. The mutagenic effect of 
phosphomide was previously studied for the model 
object Crepis capillaris L. [19] and later – for Triticum 
aestivum L. [20]. Agrobiological characteristics were 
defined: field germination of seeds, morphological 
characteristics of the ear, stem, leaves and others 
[20]. The variability of quantitative traits under the 
environmental conditions influence is a traditional 
investigation. Laboratory seed germination and 
morphometric parameters of woody plants and 
agricultural crop were studied after seed treatment 
with heterocyclic compounds [21, 22]. So organic 
compounds with the pyrimidine fragment have the 
biological activity. In addition, it was reported about 
the antioxidant and antimicrobial activity of some 
selected derivatives with the pyrimidine fragments 
[23, 24]. The antioxidant [25] and antimicrobial [26] 

activity was found in Rhododendron leaves, flowers. 
That’s why the representatives of the Rhododendron 
genus are valuable resource plant. 

The purpose of the study is evaluation the seeds 
diversity, namely seed germination and the seedling 
height, of different species in the genus Rhododendron 
after the pre-sowing treatment with compounds of 
the pyrimidinecarboxylic acid series. 

Materials and methods

The research was conducted at the B.M. Kozo-
Polyansky Botanical Garden of Voronezh State 
University (geographic coordinates: E 39°12’, N 
51°42’; 168.2 meters above the sea level), Central 
Chernozem region (chernozem soil) in 2019-2020. 
The map of area is presented on Figure 1. 

As research objects were used seeds and seedlings 
of ornamental woody plants. Rhododendron ledebourii 
Pojark. is a semi-evergreen shrub, and Rhododendron 
luteum Sweet, Rhododendron molle (Blume) G. 
Don, Rhododendron schlippenbachii Maxim. are 
deciduous shrubs. In controlled environment these 
species grow up to 2-meter in height and are highly 
decorative [26]. The long history of studying these 
species at Russian Federation has demonstrated, that 
Rhododendron species are winter-hardy, drought-
resistant, and fruit-bearing shrubs [7, 26].

It was focused at the pyrimidinecarboxylic 
acids effect on the height of Rhododendron species 
seedlings. The following compounds were used: 
4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic 
acid (1), 2-benzylamino-4-methylpyrimidine-5-
carboxylic acid (2), and 4-methyl-2-morpholin-4-
pyrimidine-5-carboxylic acid (3) synthesized at the 
Department of Organic Chemistry of Voronezh State 
University (presented on Figure 2).

Prior to the sprouting process, the seeds of 
Rhododendron species (Rh. ledebourii, Rh. luteum, 
Rh. molle and Rh. schlippenbachii) were soaked in a 
water suspension of the above listed compounds with 
concentrations of 0.01 %, 0.05 %, and 0.1 % for 18 
hours.

The control group consisted of the same type of 
seeds soaked in tap water solution of a commonly 
used growth stimulator, Epibrassinolide (commercial 
fraction Epin Extra produced by NNPP NEST M, 
Russia), with the concentration of 0.05 % (according 
to the instruction [21, 22]). In case of each studied 
acid concentration (0.01%, 0.05%, 0.1%), as well 
as the control group, the experiment was conducted 
three times using a set of 100 seeds. After soaking, 
the rhododendron seeds were placed in Petri dishes 
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containing blotting paper, and germinated in the 
laboratory conditions at a constant temperature 22 
оС. The laboratory seed germination was determined 
as the ratio of the number of germinated seeds to 
the total number of seeds and was expressed in %. 
Rhododendron seedlings were counted to study the 
laboratory germination and planted in crates in closed 

ground on 21 day after the start of the experiment. 
The seedling height was measured using a ruler. An 
increase in the seedling height was determined as the 
ratio of the difference between the average seedling 
height in the experimental group and in the control 
group to the average seedling height in the control 
group and was expressed in %.

Figure 1 – The map of the B.M. Kozo-Polyansky Botanical Garden of Voronezh State University [27].  
Note: Place for an introductory conversation, Memorial, Historical part of the botanical garden, Tuetum,  

Dry forest, Pinetum, Larch forest, Forest belts, Arboretum, Michurinsky garden, Fallow plots, Protected oak forest,  
Grassy slopes, Bayrachnaya oak forest, Collection of wild fruit and stone fruit crops, Geographical arboretum [27].
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Figure 2 – Synthesized organic compounds of the pyrimidinecarboxylic acid series.  
Note: 4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic acid (1), 2-benzylamino-4-methylpyrimidine-5-carboxylic acid (2),  

and 4-methyl-2-morpholin-4-pyrimidine-5-carboxylic acid (3)



84

Int. j. biol. chem. (Online)                                                International Journal of Biology and Chemistry 16, № 2 (2023)

Seeds diversity of different species in the genus Rhododendron after pre-sowing treatment

Computer statistical processing was performed 
using the Stadia software package. The procedures 
for grouping data and their processing were 
described in A. P. Kulaichev work [28]. The seed 
germination in the control and experimental variants 
was compared according to the criterion of frequency 
agreement using Z-test for equality of frequencies. 
Average values of seedling lengths were compared 
using Student’s t-test. The influence of the treatment 
factor at different concentrations on growth rates 
was determined using two-way analysis of variance. 
Coefficient of variation (Cv) was counted according 
to G.F. Lakin [28]. If Cv was below 10%, it means 
that the degree of variation was low, with Cv between 
10 and 25 % it was medium, and when Cv was over 
25 % – the degree of variation was high [29]. 

Results and discussion

The results of the seeds treatment with 
pyrimidinecarboxylic acids on the germination and 
the height of Rhododendron seedlings are presented 
in tables 1-4. The laboratory germination of seeds 
was determined in the control group, Epin group, 
experimental groups for each species. An average 
height of seedling was estimated respectively. It wasn’t 
revealed the significant difference between control 
group and Epin group in the seed germination, as well 
as in the seedling height for Rhododendron species. 

The seed germination wasn’t strongly increased for 
Rhododendron ledebourii (Table 1). But there were 
significant differences between control and experimental 
groups for all acids in the 0.1% concentration, for 
4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic and 
2-benzylamino-4-methylpyrimidine-5-carboxylic acids 
in the 0.5% concentration.

It was indicated the most increase in the seedling 
height for 2-benzylamino-4-methylpyrimidine-5-
carboxylic acid at the 0.1% concentration – 75% (the 
seedling height in the control group was 0.8±0.2 cm). 
The increase in the seedling height was smaller for 
4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic 
acid (62%) and the smallest for 4-methyl-2-morpholin-
4-pyrimidine-5-carboxylic acid (50%). The similar 
trend was saved for other acid concentrations. So 
2-benzylamino-4-methylpyrimidine-5-carboxylic 
acid was the most effective for Rhododendron 
ledebourii at all tested concentrations (Table 1).The 
seed germination of Rhododendron luteum was 
increased by 2-benzylamino-4-methylpyrimidine-5-
carboxylic, 4-methyl-2-piperidin-1-ylpyrimidine-5-
carboxylic acids at the 0.1% concentration and by the 
last at the 0.05% concentration. This reaction is differ 
from responses of other Rhododendron species, where 
the 0.1% concentration was effective in all compounds 
(Table 2). That means the special stimulating impact 
for sowing qualities in Rhododendron luteum seeds 
or specific seeds reaction for the treatment.

Table 1 – The seeds diversity signs of Rhododendron ledebourii after treating the seeds with the synthesized organic compounds 

Concentration, % The average seedling height, cm The seed 
germination, % Cv, % The increase in the 

seedling height, %

Сontrol group
Epin group

0.8±0.2
0.9±0.2

32.3
35.7

10.4
11.8

–
–

4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.1±0.2*1

1.2±0.1**2

1.3±0.2***3

35.4
37.6*
38.6*

11.6 

9.2
10.3 

37.5
50.0
62.5

2-benzylamino-4-methylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.2±0.2**2

1.3±0.2***3

1.4±0.3***3

37.1
39.4*
40.8*1

10.5
11.5
10.9

50.0
62.5
75.0

4-methyl-2-morpholin-4-pyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.1±0.2*1

1.1±0.2**2

1.2±0.2**2

35.2
37.1
39.6*

10.4
10.7
11.3

37.5
37.5
50.0

Note: Cv – variation coefficient; * – differences with the control group are reliable (p<0.05); ** – differences with the control group 
are reliable (p<0.01); *** – differences with the control group are reliable (p<0.001); 1 – differences with the Epin group are reliable 
(p<0.05); 2 – differences with the Epin group are reliable (p<0.01); 3 – differences with the Epin group are reliable (p<0.01)
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Table 2 – The seeds diversity signs of Rhododendron luteum after treating the seeds with the synthesized organic compounds

Concentration, % The average seedling height, 
cm

 The seed 
germination, % Cv, % The increase in the seedling 

height, %

Сontrol group
Epin group

1.1±0.2
1.2±0.2

37.2
40.5

9.5
10.1

–
–

4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.3 ±0.3*
1.4±0.1**1

1.5±0.2***2

37.4
40.6*
42.4*

11.8
8.2
9.3 

18.2
27.3
36.4

2-benzylamino-4-methylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.4 ±0.2*1

1.5±0.2**2

1.6±0.3***3

37.1
40.4
42.5*

9.7
10.5
12.3

27.3
36.4
45.5

4-methyl-2-morpholin-4-pyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.3±0.2*
1.4±0.2*1

1.4±0.2**1

37.2
38.1
39.7

9.7
9.8
10.3

18.2
27.3
27.3

Note: Cv – variation coefficient; * – differences with the control group are reliable (p<0.05); ** – differences with the control group 
are reliable (p<0.01); *** – differences with the control group are reliable (p<0.001); 
1 – differences with the Epin group are reliable (p<0.05); 2 – differences with the Epin group are reliable (p<0.01); 3 – differences 
with the Epin group are reliable (p<0.01)

But there were significant differences between 
control and experimental groups at all acids in each 
concentration for Rhododendron luteum (the seedling 
height in the control group was 1.1±0.2 cm, Table 2), 
as well as for other Rhododendron species into the 
seedling height (Table 1, 3, 4). The increase in the 

seedling height for Rhododendron luteum was smaller 
(Table 2), than for Rhododendron ledebourii (Table 
1). However, the similar trend of the increase in the 
seedling height from low (0.01%) to high (0.1%) 
concentration was observed for each Rhododendron 
species.

Table 3 – The seeds diversity signs of Rhododendron molle after treating the seeds with the synthesized organic compounds 

Concentration, % The average seedling height, cm  The seed 
germination, % Cv, % The increase in the seedling 

height, %

Сontrol group
Epin group

1.1±0.2
1.2±0.2

40.8
42.5

10.5
11.6

–
–

4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.3 ±0.3*
1.4±0.2**1

1.5±0.2***2

43.4
44.6
46.4*

14.8
12.3
12.5 

18.2
27.3
36.4

2-benzylamino-4-methylpyrimidine-5-carboxylic acid

0.01%
0.05%
0.1%

1.4 ±0.2*1

1.5±0.2**2

1.6±0.3***3

43.8
45.8

47.7*1

11.7
12.5
12.3

27.3
36.4
45.5

4-methyl-2-morpholin-4-pyrimidine-5-carboxylic acid

0.01%
0.05%
0.1%

1.3±0.2*
1.4±0.2*1

1.5 ±0.2**1

41.8
45.6
46.8*

10.7
10.8
13.3

18.2
27.3
36.4

Note: Cv – variation coefficient; * – differences with the control group are reliable (p<0.05); ** – differences with the control group 
are reliable (p<0.01); *** – differences with the control group are reliable (p<0.001); 1 – differences with the Epin group are reliable 
(p<0.05); 2 – differences with the Epin group are reliable (p<0.01); 3 – differences with the Epin group are reliable (p<0.01)
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The seed germination of Rhododendron 
ledebourii and Rhododendron molle was 
increased by all tested chemical compounds at the 
concentration of 0.1% concerning the control (Table 
3). But the plant height was significantly higher in 
each experimental group (the seedling height in the 
control group was 1.1±0.2 cm). The similar dynamic 
of the parameter increase was revealed for all acid 
concentrations in the height of Rhododendron molle 
seedlings.

The seed germination of Rhododendron 
schlippenbachii was differ from other species. This 
trait was significantly higher in each experimental 
group, than in control, as well as the plant height 
(Table 4). The same trend was observed for all 
acid concentrations in the height of Rhododendron 
schlippenbachii seedlings. 

The seed germination for Rh. ledebourii, 
Rh. luteum, Rh. molle under the influence 
of pyrimidinecarboxylic acids in the tested 

concentrations was increased from 5 to 7%, for Rh. 
schlippenbachii – from 5 to 10%. 

Morphologically close species (Rh. luteum, Rh. 
molle) reacted in a similar way to the seed treatment 
with pyrimidinecarboxylic acid series. Moreover, 
this species of Rhododendron genus are similar 
according to ITS1-ITS2 nucleotide sequence [30]. 
This species (Rh. luteum, Rh. molle) are characterized 
the similar form and size of seeds. The differences 
in the change in their germination and the size of 
seedlings were insignificant. The range of variation 
in the seedling height of these species was practically 
the same, although the seed progeny of Rh. luteum is 
more uniform, characterized by the low and medium 
coefficient of variation (Cv). This trait in Rh. molle 
is characterized by medium Cv, indicating greater 
heterogeneity of the offspring (Tables 2-3). The low 
coefficient of variation can mean that the population 
of Rh. luteum is more stable, than the one of Rh. 
molle.

Table 4 – The seeds diversity signs of Rhododendron schlippenbachii after treating the seeds with the synthesized organic compounds 

Concentration, % The average seedling height, cm The seed 
germination, % Cv, % The increase in the seedling 

height, %

Сontrol group
Epin group

1.0±0.3
1.1±0.3

30.2
33.8

14.5
14.6

–
–

4-methyl-2-piperidin-1-ylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.2 ±0.3*
1.3±0.2*1

1.4±0.3**1

35.4*
37.6*
38.6*

15.6
12.2
14.3 

20.0
30.0
40.0

2-benzylamino-4-methylpyrimidine-5-carboxylic acid
0.01%
0.05%
0.1%

1.2 ±0.3*
1.3±0.3*1

1.4±0.3**1

37.1*
39.4*
40.8*1

14.5
15.6
14.9

20.0
30.0
40.0

4-methyl-2-morpholin-4-pyrimidine-5-carboxylic acid

0.01%
0.05%
0.1%

1.2 ±0.2*
1.3±0.2*1

1.4±0.3**1

35.2*
37.1*
39.6*

13.4
12.7
14.3

20.0
30.0
40.0

Note: Cv – variation coefficient; * – differences with the control group are reliable (p<0.05); ** – differences with the control group 
are reliable (p<0.01); *** – differences with the control group are reliable (p<0.001); 
1 – differences with the Epin group are reliable (p<0.05); 2 – differences with the Epin group are reliable (p<0.01); 3 – differences 
with the Epin group are reliable (p<0.01)

The first statement is also true for Rh. ledebourii 
(low and medium Cv) and the second statement is also 
true for Rh. schlippenbachii (medium Cv) (Tables 1, 
4). The lower coefficients of variation and smaller 
increases in the seedling height were illustrated in 
cases of 4-methyl-2-piperidin-1-ylpyrimidine-5-

carboxylic and 4-methyl-2-morpholin-4-pyrimidine-
5-carboxylic acids. 

The germination capacity increase of 
Rhododendron species under the influence of 
2-benzylamino-4-methylpyrimidine-5-carboxylic 
acid was observed mainly in concentrations of 
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0.05% and 0.1%. This compound had the strongest 
effect at the plant height for all Rhododendron 
species. The increase in the seedling height in 
comparison with the control was revealed in all 
experimental variants. But 2-benzylamino-4-
methylpyrimidine-5-carboxylic acid indicated the 
highest stimulating activity at concentrations of 
0.01%, 0.05% and 0.1% for the tested species of the 
genus Rhododendron (Tables 1-4). It was illustrated 
by the largest increases in the seedling height, 
especially for Rh. ledebourii (Table 1). Although 
cytogenetic and molecular studies can reveal the 
seed difference [13] more exactly, morphometric 
investigations adequately reflect parameters of the 
seeds diversity.

Apparently 2-benzylamino-4-methylpyrimidine-
5-carboxylic acid retains its stimulating effect 
longer than other compounds and is more active, 
while Rh. ledebourii is most responsive to seed 
treatment with compounds. So in experiments with 
pyrimidine-carboxylic acids, as tested heterocycles, 
the “benzylamino” fragment increases the activity of 
the compounds. This is consistent with the results of 
O.N. Kulaeva and her colleagues, who have showed 
that the “benzylamino” substituent increases the 
activity of synthetic cytokinin: 6-benzylaminopurine 
is superior in activity to kinetin [31]. Two-way 
analysis of variance has showed a significant effect 
of “chemical treatment” and “concentration” factors 
on the seedling height Rh. ledebourii (P<0.05), 
Rh. luteum (P<0.05), Rh. molle (P<0.05), Rh. 
schlippenbachii (P<0.05). 

The germination rate at Rh. ledebourii, Rh. 
luteum, Rh. molle increases from 5 to 7% under 
the influence of synthesized organic substances of 
pyrimidinecarboxylic acids, at Rh. schlippenbachii 
– from 5 to 10% in concentrations of 0.01%, 0.05% 
and 0.1%. The seeds treatment with compounds 
of pyrimidinecarboxylic acids in concentrations 
of 0.01%, 0.05% and 0.1% allows to increase the 
seedling height at Rh. ledebourii from 37.5 to 75%, 
at Rh. luteum, Rh. molle – from 18.2 to 45.5%, at 
Rh. schlippenbachii from 20 to 40% relatively 
to the control. To increase the seedling height, 
2-benzylamino-4-methylpyrimidine-5-carboxylic 
acid in concentrations 0.05% and 0.1% is most 
effective.

Thus, parameters of the seed germination can 
be improved by the pre-sowing treatment with 
compounds of the pyrimidinecarboxylic acid 
series. The similar trends of the seed germination 
were revealed in this investigation. The strongest 

stimulating effect was demonstrated by all the 
studied compounds with a concentration of 0.1% 
for all Rhododendron species. The same dynamic 
of the increase in the seedling height from low 
(0.01%) to high (0.1%) concentration was observed 
for each Rhododendron species. On the other hand, 
there are some facts prove to be seeds diversity. The 
seed germination of Rhododendron luteum is differ 
from responses of other Rhododendron species. That 
means special stimulant impact for sowing qualities 
in Rhododendron luteum seeds or specific seeds 
reaction for the treatment. Rhododendron ledebourii 
had the largest increases in the seedling height. 
Morphologically close species (Rh. luteum, Rh. 
molle) reacted in a similar way to the seed treatment. 
But there is the difference between their parameters. 
The low coefficient of variation can mean that the 
population of Rh. luteum is more stable, than the one 
of Rh. molle. 

Conclusion

There is the trend of increasing the seed 
germination and the height of Rhododendron 
seedlings depended on the concentration of applied 
organic compounds. A direct correlation can be 
noted: the higher concentration of 2-benzylamino-4-
methylpyrimidine-5-carboxylic acid (within the range 
between 0.01 and 0.1%) leads the increase in the seed 
germination and the seedling height of Rhododendron 
species. The same correlation was demonstrated 
for the seeds germination and the seedlings height, 
when 4-methyl-2-piperidin-1-ylpyrimidine-5-
carboxylic and 4-methyl-2-morpholin-4-pyrimidine-
5-carboxylic acid was applied. But the last acid 
is weaker, than other. Morphologically close 
Rhododendron species (Rh. luteum, Rh. molle) 
indicated similar reactions to the seed treatment 
with compounds of the pyrimidinecarboxylic acid 
series. However, the diversity of seeds is manifested 
in their heterogeneity according to morphological 
characteristics (the seedling height) and sowing 
qualities (seed germination) of Rhododendron 
species including Rh. luteum, Rh. molle. The 
sowing properties (germinating capacity, the 
seedling growth) were improved after treating the 
seeds with the synthesized organic compounds 
in all studied species. The organic compounds of 
pyrimidinecarboxylic acids are characterized by high 
biological activity. These substances stimulate the 
growth of ornamental shrubs Rhododendron when 
their concentrations are low.
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