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ECOTOXICOLOGICAL ASSESSMENT NANOPREPARATIV BY
BIOASSAY

N. A. Makarenko, L. V. Rudnitska
The results of the development of scientific approaches to determine the

relative sensitivity bioassays nanopreparativ. It is shown that for hazard assessment
nanopreparativ should be used bioassays, which are characterized by high sensitivity
- a deviation from the optimum fixed at minimum concentrations and is at least 25 %.

Key words: nanopreparaty, ecotoxicological assessment, bioassays
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MUNICIPAL SOLID WASTE LANDFILL: TYPING IN ENVIRONMENTAL
HAZARD

N. A Makarenko, O. O. Budak,
The scientific article presents the results of work on typing the municipal solid

waste landfills, as the first phase of a science-based system for monitoring the

surrounding rural areas. Also, there was made differentiation by groups of solid

waste landfills in Kyiv Region in terms of their environmental hazard.

Keywords: solid waste landfill, rural areas, environmental hazard
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CREATION OF TRANSGENIC SUGAR BEET LINES CONTAINING

INSECT PEST RESISTANSE cry1Ac GENES

V. V. Kurylo, A. I. Yemets

Sugar beet line MM1/2 was transformed by Agrobacterium-mediated

transformation using vector construct pRD400-cry1Ac, containing the gene cry1Ac

and selectable marker gene neomycin phosphotransferase II (nptII), that conferring

resistance to kanamycin. After the optimization protocol of genetic transformation

and direct regeneration from leaf discs were obtained transgenic sugarbeet lines that

survive on a selective medium containing 1 mg/l benzylaminopurine (BAP),
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kanamycin as the selective agent in a concentration of 100 mg/l and 250 mg/l

cefotaxime to eliminate excess Agrobacterium.  The frequency of transformation in

this case was 68.4 %.

Key words: genetic transformation, Agrobacterium tumefaciens,  Beta

vulgaris, cry-genes
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*  0,05 ,  (F>F .) 
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**  0,05 ,  (F<F .) 
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  ( . 1).

-
-

-
-

,

, .

-
 (5

), %
*

-
 (7
), %

**

,
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2,5 86,19 31,71 0,8369 1,1949 4,264
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THE REGULATION OF THE GROWTH CHARACTERISTICS OF THE

PLANT SEEDS OF SCOTS PINE (PINUS SYLVESTRIS L.) USING THE

BIOSTIMULATOR "STIMPO"

Y. M. Savchenko, I. P. Hrygoryuk, S. P. Ponomarenko

The stimulatory effect of the biostimulant with a wide range of action "Stimpo"

on the intensity and the process of the plant seeds germination of Scots pine. The

most optimal concentration of the preparation for the 24-hour preplant soaking seeds

was found. It is 2.0 ml/l of water. The methodical approaches and the estimates of the

univariate dispersive analysis for the accounting of seed germination of Scots pine

were presented.

Keywords: Scots pine, seed, biostimulator "Stimpo", growth, germination,

intensity of germination
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SCIENTIFIC BASICS OF ESTIMATION OF AGRICULTURAL AREAS

AND LAND STATE CONCERNING THE POSSIBILITY FOR

CONDUCTING OF ORGANIC PRODUCTION

N. A. Makarenko, R. V. Podzerei.

Methods of determining the areas of organic production at different levels of the
territory arrangement of Ukraine with different levels of information detailing both
national and regional were scientifically defined. The scientific and methodical
approaches to grouping of agricultural areas of Ukraine by suitability level for
conducting of organic production of crop produce which based on general principles
of ecological regulation were developed.

Key words: organic production, organic production areas, soil fertility, soil
pollution
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ECOLOGICAL CULTURE: NOTION AND FORMATION

L. M. Kurniak

This article tells about essence of the meaning «ecological culture» and
background of the importance of its formation for the future of the world. Analysis
of the contemporary state and peculiarities in formation of the ecological culture
of the student-youth.

From the analysis of social researches of the structure of value orientations
of students-youth described above the conclusion is that ecological values are not
important and necessary and important for students-youth.

Key words: ecological culture, transformation, student environment
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ACCA SELLOWIANA (O. BERG.) BURRET 
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Zizyphus jujuba Mill., Diospyros virginiana L., Diospyros lotus L., Asimina triloba
L., Ficus carica L., Punica granatum L.
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sellowiana (O. Berg.) Burret. A. sellowiana 
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 ACCA SELLOWIANA (O. BERG.) BURRET
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 «
» -

,  Zizyphus jujuba Mill.,
Diospyros virginiana L., Diospyros lotus L., Asimina triloba L. , Ficus carica L.,
Punica granatum L. 

 Acca sellowiana
(O. Berg.) Burret.  A. sellowiana 

, 
, 

.  A. sellowiana 
.

 A. sellowiana ,
.



: , 
, , Acca sellowiana

(O. Berg.) Burret, , 
, 

BIOCOLOGICAL POTENTIAL AND PERSPECTIVES OF
CULTIVATION FEIJOA SELLOWIANA BERG IN KHOROL

BOTANICAL GARDEN.

V. V. Krasovsky

A separate exhibition area "Garden of subtropical fruit crops" is presented
as an integral part of research and environmental education activities Khorolsky
botanical garden, which is based types Zizyphus jujuba Mill., Diospyros virginiana
L., Diospyros lotus L., Asimina triloba L. , Ficus carica L., Punica granatum L.
Attention is paid to the involvement of botanical collections evergreen subtropical
fruit crops Acca sellowiana (O. Berg.) Burret. The technology of cultivation of A.
sellowiana in Khorol Botanical Garden offered as consistent during the year
depending on the season, a combination of growth conditions in protected and
open field. Shown adaptation of A. sellowiana to the combined growth conditions
and set optimal terms of changing the conditions of growth. The place and role of
A. sellowiana for research, education and business Botanical Garden.

Keywords: botanical garden, research collectible plot subtropical fruits,
Acca sellowiana (O. Berg.) Burret, bioecological features, combining growth
conditions, adaptation
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DETECTION OF PROTEUS MIRABILIS AND ENTEROBACTER

CLOACAE IN TOMATTO AND PEPPER FRUITS AND ISOLATION OF

THEIR BACTERIOPHAGES

A. V. KHARINA, S. A. ZAIKA., YU. M. YUMYNA, P. P. ZELENA,
 N. O. KORNIENKO, Y. A. KOSENKO, V. P. POLISCHUK

Taras Shevchenko National University of Kyiv, NCC “The Institute of Biology”

Samples of tomatoes and pepper with brown rotten lesions were collected
during summer 2013. Bacterial associations were separated and investigated by
microbiology methods. Bacteria Proteus mirabilis and Enterobacter cloacae were
detected in rotten vegetables. Bacteriophages specific to identified bacteria were
isolated by enrichment methods from the same samples. The morphology of
bacteriophages was investigated using electron microscopy.

Key words: Proteus mirabilis, Enterobacter cloacae, tomato, pepper,
bacteriophages

Plant pathogenic bacteria cause many serious diseases of plants throughout the

world stimulating intensive research of their ecology, pathology and epidemiology.

Leaf and fruit spots, blights, cankers, vascular wilts, rots and tumors are characteristic

symptoms of bacteriosis. The list of the most important plant bacteria includes:

Pseudomonas syringae, Ralstonia solanacearum, Agrobacterium tumefaciens,

Xanthomonas sp., Erwinia amylovora, Xylella fastidiosa, Pectobacterium sp., etc [1].

Pathogenic bacteria utilize a number of mechanisms to cause diseases in plant

hosts. As the plant bacterial pathogens are extracellular, they deploy a delivery of

secreted virulence factors to interfere with host cell processes from outside plant

cells. These include production of protein virulence factors (effectors), which are

directly injected into host plant cell cytoplasm via a specialized type III secretion

path, secretion of low molecular weight phytotoxins which are produced into

apoplast, production of exopolysaccharides and cell wall degrading enzymes [2]. The

mechanisms of pathogenicity of phytobacteria have sometimes shown surprising and

unexpected similarity to those found in animal and human pathogens. Recent studies

have shown that many plant pathogens have the capacity to colonize other hosts



outside of the plant kingdom, including insects, animals, and humans [3] and vice

versa bacteria normally associated with animal hosts pathogenic are able to colonise

plants and use them as alternative hosts. Many bacteria are described to exhibit cross-

kingdom pathogenicity, where both humans and plants are potential hosts. However

the investigations of cross-kingdom are still in relative infancy and there are far more

questions than answers at present [4].

The majority of the research already published has focused on the enteric

bacterial pathogens, there is no doubt that other human pathogens can also interact

with plants. For the instance Serratia marcescens, common soil bacteria, was

described  as  causative  agent  of  soft  rot  of  onion (Allium cepa L) [5]. Other

enterobacteria soil inhabits such as Enterobacter cloacae, Proteus mirabilis were

investigated as plant pathogens [6]. Most of these bacteria are harmless to plants and

animals, but some strains are pathogenic for humans. Pantoea agglomerans, Serratia

marcescens, Enterobacter cloacae, Proteus mirabilis – opportunistic nosocomial

pathogens, in some cases  lead to significant health problems [7]. The situation is

complicated by widespread antibiotic resistance of this bacteria and their ability to

switch to alternative sources of nutrition: from organic material in soil to organic

material in plants and animals. These bacteria are polybiotrophic microorganisms and

able to affect plants that serve as the sources of human infections.

In the last decade, fresh fruits and vegetables have been increasingly reported in

association with foodborne illness [3, 8]. Many cases were associated with tomato

and pepper. Despite this microbiological quality of tomatoes and pepper in Ukraine

remains unclear.

Eradication of pathogenic microorganisms from crops is very important task and

bacteriophages as natural bacterial antagonists have a great potential in development

of antimicrobial control strategies. They have several benefits over chemicals

currently used in agriculture. First of all, bacteriophages are highly specific, nontoxic

for human and not harmful for normal microphlora of plants and soils [9].

Considering all mentioned above the purposes of this work were: (1) to isolate

and identify the harmful bacteria from tomatoes and pepper grown up in Ukraine and

(2) find bacteriophages, specific to isolated bacteria.



Material and ethods. The  content  of  brown  rot  was  placed  on  different

growth medium – LB, PDA, YDC, NA [10]. Separation of bacterial groups was

performed by titration to 5 CFU/ml and plating on growth medium. To separate all

bacterial isolates present in samples Petri dishes were incubated in a thermostat at a

temperature of 27°C for 7 days. The morphological features of bacterial colonies

were studied using stereoscopic microscope (Biomed MS-1 ZOOM). Farther on

bacterial cells were stained according to Gram and examined on magnification x1600

(MICROmed  XS5520)  [11].  Type  of  respiration  was  established  after  tests  on

cytochromoxidase with Hugh-Leifson medium (main solution: peptone – 2, NaCl – 5,

KH2PO4 – 0,3, agar – 3, bromothymol blue 0,1% solution – 3 ml, pH=7,1, glucose

solution: 10 g glucose, 60 ml dH2O) [12]. Diagnostic biochemical profiles of bacteria

were investigated with test-systems “ENTERO-16” and “NEFERM-21”, Erba

Lachema, Czech Republic. Advanced tests were carried out to determine the ability

of isolated bacteria to hydrolyse gelatin by the method of gelatin columns (MPG:

peptone – 10, NaCl – 5, meat extract – 3, gelatin – 10, agar – 20, bring to pH 7.0 with

10% solution of NaHCO3) and the ability to restore nitrate in nitrate broth (meat

extract – 3, peptone – 5, KNO3 – 2, NaCl – 20, agar – 10, pH=7.0) with Kasatkin

reagent (solution A: 0.1% solution of rivanol on distilled water, solution B: 12%

solution of HCl) [10]. The sensitivity to antibiotics was determined by bacteriological

analyzer "VITEK-2" [13]. Phytopathogenic properties of isolates was conducted on

potato slices [14], young plants of Nicotiana tabacum var. “Samsun” after

inoculation by bacteria in leaf and stem streaks in concentration 107 CFU/ml [15].

In order to isolate bacteriophages the same samples after surface sterilization

were used. To amplify bacteriophages in samples enrichment method was applied.

For this purpose the content of brown rot lesions was loaded into liquid LB broth and

incubated for 48 hours at 27°C. After incubation LB broth was subjected to low-

speed centrifugation (5000 r/m, 25 min), supernatant was mixed with chloroform to

remove bacteria. The samples were plated on a bacterial lawn by agar overlay method

[16]. Separate phage plagues were than picked and transferred to sterile saline (1 ml).

Isolated bacteriophages were purified by serial propagation of single plaques.



High titer lysates were routinely prepared from confluent lysis plates by adding

10 ml of saline to 10 plates. After 30 min, the soft-agar layers were scraped off with a

bent glass rod. The crude lysates were clarified by low speed centrifugation at

15.000g for 15 min. The supernatant was centrifuged at 98000 g for 120 min

(centrifuge UCP-65, RCP-50 rotor) [17]. The pellet was suspended in saline.

For bacteriophage staining, phage solution was deposited on formvar coated

copper grid for two minutes and stained by 2% (w/v) uranyl acetate, pH 4 - 4.5. The

solution was drained through filter paper and phage particles were observed through

transmission electron microscopy (JEOL 1400, instrumental magnification of 40.000-

90.000) [18].

Results and discussion. A total of 24 tomato (Solanum lycopersicum L) and 12

pepper (Capsicum anuum L) fruits were taken from agrocenosis of Kirovogrdska and

Khersonska regions, respectively. The symptoms of soft brown rot, tissue maceration,

extraction of exudates were observed on tomato and pepper fruits (fig 1). Taking into

account that plants can be invaded with wide range of bacteria including

enterobacteria the samples were plated on different types of media: LB (lytic broth) –

common for many enterobacteria, PDA (potato dextrose agar) – common for most

phytopathogenic bacteria, YDC (yeasts dextrose-carbonate agar) – medium for

cultivation of bacteria from genus Xanthomonas,  MPA  (meat-peptone  agar)  –

common for many bacteria, including soil and pathogenic bacteria.

On YDC medium most of isolates formed mucous, exopolysaccharide-rich

colonies. After dilution to 5 CFU/ml and plating on LB, PDA, MPA mediums isolated

bacterial colonies were easy separated into different bacterial isolates according to

their morphological properties. Two of them – II (tomato) and XXIV (pepper)

demonstrated  rapid  growth  on  MPA,  PDA,  LB-media  that  was  not  typical  for  plant

pathogenic bacteria. These isolates were selected for further investigation as putative

enterobacteria.



Figure 1. Naturally infected tomato fruits showing symptoms of bacterial

infection.

Isolate II produced large (d=7 mm), round, milky-green colonies with a wavy

edge, convex profile, smooth and shiny surface. After 24 h incubation of isolate II

we observed the formation of concentric rings departing from the main colony that

suggested the bacterial mobility (fig. 2).

Figure  2.  Colonies  of  bacterial  isolate  II  on  MPA,  swarming  from  central

colony. Incubation time – 24 h. Bacterial colonies recovered from tomato fruits

Isolate XXIV formed large (d = 7 mm), round, greenish colonies with a raised

profile, smooth edge and smooth and shiny surface.

The bacterial smears were stained according to Gram and studied using light

microscope. Both isolates were shown to be Gram-negative, rod-shaped bacteria, 1-4

µm in length with hundreds of cilia.

In Hugh-Leifson medium bacterial grew changed color of medium and produced

gas bubbles in aerobic and anaerobic conditions, indicating that both isolates were

Swarming
rings



able to ferment glucose. A similar phenomenon is typical for facultative anaerobic

bacteria. Test on -galactosidase was positive for isolate XXIV.

Investigations of bacterial biochemical profiles were conducted using test-

systems, which are mainly used for the detection of clinical strains, but majority

biochemical markers are common for phytopathogenic and pathogenic for human

bacteria.

The results of bacterial identification are presented in tab 1. Isolate II was

classified as Proteus mirabilis,  isolate  XXIV  – Enterobacter cloacae (tab. 1). The

comparison of the data with Bergey's Manual of Systematic Bacteriology [19]

confirmed the results of biochemical analysis.

1. Biochemical profiles of bacterial isolates II (in comparison with Proteus

mirabilis) and XXIV (in comparison with Enterobacter cloacae)
1Biochemical marker OXI ON

P

H2S LYS IND OR

N

UR

E

PH

E

ESL SC

I

MA

L

INO AD

O

SUCSORTRE MA

N

GE

L

NI

T

Isolate II - - + - - + + + - + - - - - - + - - +

Proteus

mirabilis*

- - + - - + + + - + - - - - - + - - +

Isolate XXIV - + - - - - - - + + + - - + + + + - +

Enterobacter

cloacae*

- + - - - - - - + + + - - + + + + - +

A high percentage of overlap between clinical strains and isolates obtained from

rotten tomatoes may indicate widespread of opportunistic pathogens in agrocenoses.

The results obtained after verification bacteria on antibiotic resistance and

making estimates about its further progression analyzer "Vitek-2" showed, that both

bacteria are resistant to some antibiotics. The resistance to amoxicillin, cefalexin,

cefpodoxime, enrofloxacin was obsearved in Enterobacter cloacae. Proteus mirabilis

was shown to be resistant to enrofloxacin, nitrofurantoin, tetracycline. Enterobacter

1  OXI – cytochromoxydase, ONP – -galactosidase, H2S - hydrogen sulfide production, LYS – decarboxylase of
lysine, IND – indol production, ORN – decarboxylase of ornithine, URE – urea hydrolysis, PHE –
phenilalaninedeaminase, ESL – aesculine hydrolysis, SCI – citrate utilization, MAL – malonate utilization, INO – acid
from myo-inositole, ADO – acid from adonitol, SUC – acid from saccharose, SOR – acid from sorbitol, TRE – acid
from trehalose, MAN – acid from mannitol, GEL – gelatine hydrolysis (22 °C), NIT -  nitrate reduction.

* Data from Bergey's Manual of Systematic Bacteriology.



cloacae also displyed low sensitivity rate to nitrofuran that indicate the development

of resistance. The results of bacteral susceptibility to antibiotics are presented in the

table 2.

2. Antibiotic sensitivity profiles of isolated bacteria

Antibiotic Bacteria species

Enterobacter cloaceae Proteus mirabilis

MIC Reaction MIC Reaction

Amikacin 2 S 2 S

Amoxicillin 32 R 2 S

Ampicillin - - 2 S

Cefalexin 64 R 16 S

Cefpirome 1 S 1 S

Cefpodoxime 0,5 R 0,25 S

Celtiofur 1 S 1 S

Chloramphenicol 2 S - -

Enrofloxacin 0,12 R 0,12 R

ESBL - - - -

Gentamicin 1 S 1 S

Imipenem 2 S - -

Marbofloxacin 0,5 S 0,5 S

Nitrofurantoin 64 I 256 R

Piperacin 4 S 4 S

Polymyxin B - - - -

Rifampicin - - - -

Tetracycline 1 S 16 R

Tobramycin 1 S 1 S

Trimethoprim 20 S 20 S

According to data obtained these bateria can serve as source of antibiotic

resistance factors. Subsequent horizontal gene transfer with other plant and human



pathogenic bacteria in the environment can lead to emergency new multidrug-

resistant bacteria.

Determination of pathogenic properties was performed on indicator plants

(Nicotiana tabacum var. “Samsun”) and potato slices. Both bacteria caused the

formation of necrotic lesions on tobacco leaves after inoculation into the lateral streak

(fig. 3). The treatment of potato cubes with bacterial suspension did not cause tissue

maceration, indicating a lack of pectinase and amylase, common virulence factors of

plant pathogenic bacteria.

Figure 3. Formation of necrotic lesions on the leaves of tobacco plants after

bacterial inoculation into lateral leave streak.

A –  control  plant,  B  –  inoculation  by  isolate  II  (Proteus mirabilis)  and  C –  by

isolate XXIV(Enterobacter cloacae). Formation of necrotic lesions occurs after 12 h.

In order to develope a biocontrol approach to manage isolated bacteria we

attempted isolation specific bacteriophages from vegetable fruits. As a result two

bacteriophages, specific to Proteus mirabilis, were isolated. Bacteriophages, named

Prm1 and Prm2 produced small plaques, d<1 mm. Data, obtained with an electron

microscope for phage isolates indicated that viruses were members of family

Myoviridae (fig 4).  Isolate Prm1 had icosahedral head 80X80±4 nm and tail 90±5

nm, whereas isolate Prm2 consisted of head 110X110±6 nm in diameter and

elongated tail 300±10 nm in length.

) B) C)



Figure 4. Morphology of the bacteriophages isolates Prm1 (A) and Prm2

(B). Both phages belong to Myoviridae family, morphotype A1.

 It were also isolated 3 bacteriophages, specific to Enterobacter cloacae. Isolates

formed plaques with different morphological properties: isolate Entc1 formed giant

plaques 5-7 mm in diameter with concentric, ring-like circles around central zone.

Phages isolates Entc2 and Entc3 produced middle (3 mm) and small (1 mm)

plaques. Data, obtained with an electron microscope for phage isolates indicate that

viruses belong to 3 distinct families – isolate Entc1  is  a  member  of Podoviridae,

morhpotype C3, it has an elongated head (80X30±4 nm) and shot tail (15±3 nm);

isolate Entc2 is a member of Inoviridae (flexible filamentous bacteriophages about

600±30 nm in length, morphotype F); isolate Entc3 is a member of Siphoviridae

family, type B1, head size 50X50±4 nm, tail – 100 nm±5 (fig. 5).

Isolated bacteriophages did not interact with other bacteria isolated from

samples  of  tomatoes.  Isolated  phage  did  not  interact  also  with  related  to  the  host

species bacteria, such as Escherichia coli, Pectobacterium carotovorum,

Pectobacterium amilovorum, Serratia marcescens, Pantoea agglomerans. Such

specificity formed between virus and host only after prolonged coexistence

populations of phages and bacteria on farmland.

) B)



Figure 5. Bacteriophages morphology, obtained after TEM: A) member of

Podoviridae family, morphotype C3; B) member of Inoviridae family,

morphotype F; member of Siphoviridae family, morphotype B1.

Detected microorganisms could be introduced in agrocenoses with organic

fertilizers,  such  as  humus.  Probably  violation  of  crop  rotation  led  to  introduction  of

opportunistic microorganisms into new ecological niches and invasion of plants such

as tomatoes. Lack of enzymes breaking down cellulose indicates that the bacteria are

unable to digest plant matherial and require the presence of phytopathogenic bacteria

capable to destruct plant cells and release nutrients for Proteus mirabilis and

Enterobacter cloacae. Meanwhile, these features do not reduce the risk for a person

who consume contaminated vegetables as fresh salads and juices. The existence of

such bacteria in agrocenoses, their distribution among plant varieties necessitate

revision old strategies to control dissemination of opportunistic bacteria in crops.

Conclusion

As the results were isolated 24 isolates of bacteria from tomato fruit with brown

rot. Specific broth was found, biochemical profiles of isolated bacteria were

identified. Taxonomic position of 2 isolates was established, thus isolate II is Proteus

mirabilis,  isolate  XXIV  – Enterobacter cloacae. Bacteriophages, specific to the

pathogenic microorganism isolated and examined by the method of electron

microscopy. The selected isolates belonging to the 4 families: Myoviridae,

Siphoviridae, Podoviridae and Inoviridae.

) B) )
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NYMPHAEION ALBAE Oberdorfer 

. . , , 

 Nymphoidetum peltatae Bellot 1951  Nymphaeetum

candidae Miljan 1958  Nymphaeion albae Oberdorfer,  Potametea Klika

in Klika & Novák 1941), . 

, 

.

: , , ,

Nymphoidetum peltatae,  Nymphaeetum candidae, , 

. 

, 

. , 

 [14]. 

, , , 

, 

. 

 « », 

. Nymphaea candida C. Presl

Nymphoides peltatae (S.G.Gmel.) O.Kuntze. 

 (2009) [2]. 

.



, 

.

.

 2003-2014 ., 

.  «Vascular plants of Ukraine. 

nomenclatural checklist» [10]. 

. 

, 

,  M. Chytry (2011) [16].

 [17],  – 

J. S. Rodwell et al. (2002) [15], M. Chytrý (2011)[16], . . 

(2006) [1].

.

, 

, , 

. 

.

, 

. 

.

, 

, 

. 

, 

 [1].

 « » (2009) [2]



: Trapeta natantis,

Nuphareta luteae, Nympaeeta albae, Nymphaeeta candidae, Marsileeta

quadrifoliae, Utricularieta bremii, Salvinieta natantis, Sagittarieta sagittifoliae.

 (Trapeta natantis, Nuphareta luteae, Nympaeeta albae

Salvinieta natantis)

, Nymphaeeta candidae  Nymphoideta paltatae

. 

. 

, , 

[4].

, 

. , , 

 [4].

Trapa natans L., Salvinia natans (L.)All.,

Nuphar lutea (L.) Smith 

. .  [1]. 

Nymphaeion albae,  Nymphoidetum peltatae Bellot 1951

 Nymphaeetum candidae Miljan 1958, .

Nymphoidetum peltatae Bellot 1951

Syn: Polygono-Nymphoidetum van Donselaar et al.1961, Limnanthemo

peltati-Potametum pectinati Allorge 1921, Trapo natantis- Nymphoidetum peltatae

Oberdorfer 1957 p.p., Nymphoidetum peltatae Oberdorfer et Müller in

: Nymphoides peltata.

.

Nymphoides peltata - , 

, ,

,  [3, 7,

9]. Nymphoidetum peltatae , 



,  [13]. 

 [5, 6, 8, 11, 12, 13]. 

 – ,  [1]. 

. 

, ,

, -

,  [3].

Nymphoidetum peltatae

. 

. 

, ,

Littorelletea Isoëto-Nano-Juncetea

,  Limosella aquatic L., Peplis portula L.,

Lindernia procumbens (Krock.) Borbas , 

Nymphoidetum peltatae.

 Nymphoides peltata,

. 

, 

. 

Lemnetea Potametea . 1).

.  ( ), 

 30-80 %, ,  1-5 %

Trapa natans, Salvinia natans, Potamogetom natans L., Lemna

trisulca L., Spirodela polyrrhiza (L.) Schleid.), Hydrocharis morsus-

ranae L.,  10-15 %. 

 Elodea canadensis Michx.  10-

15 %), Potamogetom lucens L. (5-10 %), Lemna trisulca L. (1-5 %), Potamogeton

crispus L. (1-2 %).  , 



, 

, , Azolla filiculoides Lam.,

 Aldrovanda vesiculosa L.,

. 

, Trapa natans, Lemna trisulca,

Spirodela polyrrhiza, Ceratophyllum demersum L.

: Nymphoidetum peltatae

 3150 «

Magnopotamion  Hydrocharition»,

92/43  (Natura 2000).  « » [2] 

.

Nymphaeetum candidae Miljan 1958.

Syn: Potamo natantis- Nymphaeetum candidae Hejný 1948, Potamo

natantis- Nymphaeetum candidae Hejný in Dykyjova et Kvét 1978.

: Nymphaea candida, Potamogeton natans.

.

Nymphaea candida

N. alba L. , 

 [3, 7, 9]. Nymphaeetum

candidae , 

 [13]. 

 ( , ) [8, 13]. 

, Nymphaea candida  N. alba

. Nymphaeetum albae Vollmar

1847 Nymphaeetum albae Vollmar 1847 nymphaeetosum

candidae Stefan et al., 1997  [11].  Potamo

natantis - Nymphaeetum candidae Hejný in Dykyjova et Kvét 1978 [1], 

Nymphaeetum candidae Miljan 1958 [13] 

,  – 

 [1]. 



. 

, 

, . 

, 

 [1]. 

Nymphaeetum candidae.  8-100 %,

Nymphaea candida  40-60 % ( . 2). 

Potamogeton natans, 

 5  25 %.  , 

(1-2 %), Lemnetea (Lemna minor, Spirodela polyrrhiza),

Salvinia natans Trapa natans, 

Nymphaeion albae . 

Ceratophyllum demersum,

Potamogeton lucens L., P. pectinatus L., Myriophyllum spicatum L.,

.

: Nymphaeetum candidae

.

 3150 «

Magnopotamion  Hydrocharition»,

 92/43  (Natura 2000).  « »

[2] .



1.  Nymphoidetum peltatae Bellot 1951
1 2 3 4 5

 ( ) 10 10 50 60 70
, % 90 90 90 90 90

2 30 30 20 40 40
D.s. ass.  Nymphoidetum peltatae
Nymphoides peltata 5 4 4 3 4 V
D.s.cl. Potametea
Nuphar lutea + + II
Trapa natans + + + + IV
Potamogetom natans + + II
Potamogetom lucens 1 2 II
Potamogeton crispus 1 + + III
Elodea canadensis 1  + 1 2 IV
D.s.cl. Lemnetea
Lemna minor 1     + + + + V
Ceratophyllum demersum 1  + + 1 1 V
Lemna trisulca + 1 1 + IV
Spirodela polyrrhiza + 1 1 1 IV
Hydrocharis morsus-ranae 1  2 II

:
Sparganium erectum +  + + III
Salvinia natans 1  1 1 +
Trapa natans 1 + II
Stratiotes aloides + + II
Sagittaria sagittifolia 1 1 II
Butomus umbellatus + 1 II
Scirpus lacustris + 1 II

: Sparganium emersum (3:+); Gnaphalium
uliginosum (1:+); Lindernia procumbens (1:+); Agrostis stolonifera (1:1); Peplis portula (1:+);
Typha latifolia (1:+); Utricularia australis (4:+); Glyceria maxima (3:+); Ceratophyllum
submersum (4:+)

:1-2–  .   ( ),  
.  (04.10.2009), 3, 4 – , . 

(05.07.2011); 5 – . . , ( ), .  (07.08.2006)

 2.  Nymphaeetum candidae Miljan 1958
1 2 3 4 5

, 90 100 80 80 70
, % 100 100 100 90 90

, 2 50 50 100 50 40
D.s. ass.  Nymphaeetum candidae
Nymphaea candida 3 4 3 3 4 V
Potamogeton natans 1 1 + V
D.s.cl. Potametea
Trapa natans 2 1 1 + + V
Stratiotes aloides 1 2 1 1 1 V
Nuphar lutea 1    + + + III
Potamogetom lucens +  + 1 III



Potamogeton crispus + + II
Potamogeton pectinatus + 1 II
Myriophyllum spicatum + + III
D.s.cl. Lemnetea
Lemna minor 1  + + + IV
Ceratophyllum demersum  + + 1 1 III
Lemna trisulca 1 + + III
Spirodela polyrrhiza + 1 1 III

:
Salvinia natans +  1 + III
Typha latifolia + III
Typha angustifolia + + III
Glyceria maxima + + II

: Sparganium erectum (4:+), Scirpus lacustris
(2:+), Rorippa amphybia (1:+), Utricularia australis (3:+), Nymphoides peltata (3:+),
Ceratophyllum submersum (3:1), Potamogeton perfoliatus (4:+). Elodea canadensis (3:+)

: 1,  2  -  .   ( ),  .  
(20.06.2002), 3- . , .  ( ) (10.08.2005), 4, 5 -
.  ( ) (10.08.2005)

1.

Nymphaeion - 

Nymphoidetum peltatae Bellot 1951 Nymphaeetum candidae Miljan 1958.

2. , ,

, 

.

3.

Nymphoides peltatae (S.  G.  Gmel.)  O.  Kuntze  

, .

4. Nymphaea candida C. Presl 

, 

.

5. . 
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NYMPHAEION ALBAE OBERDORFER 

. . 

  
 Nymphoidetum peltatae Bellot 1951

Nymphaeetum candidae Miljan 1958 (  Nymphaeion albae Oberdorfer),
. 

, 
.

: , ,
, Nymphoidetum peltatae,  Nymphaeetum candidae, ,

, 

THE RELICT AQUATIC COMMUNITIES OF JUNION NYMPHAEION
ALBAE OBERDORFER WITHIN THE TRANSCARPATHIAN LOWLAND

AND REASONS OF THEIR DISAPPEARANCE
L.M. Felbaba-Klushyna

The relict plant communities of the associations Nymphoides peltatae and



Nymphaeetum candidate were found in aquatic ecosystems within the
Transcarpathian lowland. They are rare and disappearing. In this article the
detailed characteristics of these communities is represented. The directions of its
dynamics and the causes of the reductions of the quantities of their localities  are
found out also.

Key words: Transcarpathian lowland, relict species, communities,
Nymphoidetum peltatae,  Nymphaeetum candidate, structure, dynamic, protection
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INHERITANCE BY THE FIRST GENERATION WINTER WHEAT

HYBRIDS OF ELEMENTS EAR PRODUCTIVITY AND

SEDIMENTATIONS INDICATOR

. V. ymoshenko, L. . Holyk, V. . Starychenko,V. S. Kramar,

I. P. Polischuk

The study of 120 first generation hybrid combinations of soft winter wheat
found 14 of them, which had advantage over the standard in ears productivity
indices and sedimentation number. Inform of, created hybrids combine the high
weight of 1000 grains (40-50 grams) with high  weight of grain from main ear
(2,1-3,2 gram) and good sedimentation index (60-70 ml). In this case, a trend was
set: with higher manifestation of the signs stood out hybrids obtained by crossing
of selected on individual characteristics (hardiness, grain quality, plant height,
disease resistance) lines between themselves and with zoned varieties.

Key words: wheat winter soft, hybrid designs, weight of 1000 grains, yield,
grain quality indicators , sedimentation
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MORPHOLOGICAL FEATURES F1 HYBRIDS OF TOMATOES BY THE

METHOD OF GROWING SEEDLINGS IN THE SOIL OF GREENHOUSES

N. M. Hiptenko

The main morphological characteristics of F1 hybrids of tomato in greenhouse
film without heating. The results of the studies found that the best of the
morphological features were hybrids KDS-5 (k) F1, Yatran F1, F1 Barmalei which
formed the largest number of bunches and fruits in addition.

Keywords: growth type, stem, leaf, bouquet, flower, fruit
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EFFECT PREDECESSORS ON PHYTOTOXICITY IN CROPS CORN
. Karpenko, V. Rozhko

The authors present the results of the study on the impact predecessors
phytotoxicity of soil in corn in short crop rotations and permanent crops. They are
held in a stationary experiment on the effectiveness short crop



8

rotations. Experiment is in production units of the National University of Life and
Environmental Sciences of Ukraine "Agronomic research station." Scientific work
carried out in the experiment and Chair of Agriculture and herbology.

For some indicators recorded less activity in maize growing season after
buckwheat. At the end of the growth and development of culture, these processes
are leveled. However, this can not be said relatively permanent crops of corn.
Studies have shown that in terms of chemical and biological interactions of plants
are created worse conditions.

Key words: allelopathic activity, phytotoxicity, maize, short crop rotation,
predecessors, permanent crops
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INFLUENCE OF DIFFERENT CORN GROWING TECHNOLOGIES ON

SOIL MICROORGANISM

S. V. Taranenko

The relevance and importance of soil microbocoenosis investigation have been
characterized with the aim of assess of agrotechnologies effectiveness and their
anthropogenic impact on the environment. The state of soil microbocoenosis has been
studied on the base of numbers of the main ecological and trophic groups of soil
microorganisms. Direction of soil microbiological processes of typical chernozem
under using different agrotechnologies has been characterized. Has been done a
comparative characteristic of corn productivity which is depending on the different
growing technologies.

Keywords: Agrotechnical measures, soil microbocenosis, corn, typical
chernozem
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Bradyrhizobium Japonicum 71 T 

.
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, 
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 [7]. 
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 2-5 , 
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.
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, 

, ,  [4].
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, 

, 

 [2].

, , 

, , 

, . [1].

 – 

,

, 

.

.

, 

 (  “  “

”)  2006-2008 . ,

. 

 15 . 

 (Bradyrhizobium Japonicum 71T) 

 6-12-7 ( 

)  (1 - 

); 2 - N30P60K60; 3 - N45P45K45 + N15 +  Ekolist  6-12-7;



4  -  N30P60K60 +  N15). ,

 (N15)  Ekolist

 6-12-7 (  1-2 ) . 

. .  [3].

 30 2 .

. ,

. ,

 6,5

– 11,7 . 

,  N45P45K45 + N15  Ekolist 

6-12-7  N30P60K60+  N15

 (36,4  32,2 .).

 N15

 N30P60K60  115,3

. ( )  135,8 . ( ) 

 86,9  92,3 . ( .1).
1. ,

, (  2006-2008 .), .

 ( ) - 7,2 16,2 39,1 64,9
+ 6,5 21,4 47,5 86,9

N30P60K60
- 7,4 19,4 49,2 70,1
+ 8,7 26,1 56,2 79,9

N45P45K45 +  N15
 Ekolist  6-12-7

- 7,9 28,0 58,4 98,1
+ 9,6 36,4 74,5 102,6
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- 8,1 25,2 57,6 69,7
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- 7,9 27,1 50,1 104,1
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+ 11,7 32,2 70,0 135,8

05 1,0 4,1 7,4 14,1
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.
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 (  ) 

,  –  ( . 2). 
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2. 

 (  2006-2008 .), .
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- 1,4 4,5 10,2 26,2
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+ 1,7 6,1 14,7 30,7
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, , 
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 ( . 3) , 
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3. 
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, 2 , . 2
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 –

 - - 

–

)
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 N15
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 N15
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+ 38,1 94,5 120,5 0,69 0,76 4,10

05 5,4 12,0 15,3 0,10 0,11 0,53



, . 

. 4). 

 – 

N30P60K60+  N15

 3,35 2 ;  - 4,10 2
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,  - 
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PHOTOSYNTHETIC ACTIVITY OF SOYBEAN CROPS DEPENDING

ON THE ELEMENTS OF TECHNOLOGY OF CULTIVATION IN THE

CONDITIONS OF RIGHT-BANK FOREST-STEPPE OF UKRAINE

N. P. Mosyondz

The disclosure of the productivity potential of soybean requires the
development of adaptive components of cultivation according to soil and climatic
conditions of a particular region. One of these components is method of seeding and
fertilizing of crops.

In the article presents the results of results of three years of research on the
effects of mineral fertilizers, and preplan inoculation of seeds precursor for the
formation of photosynthetic productivity of soybean crops in the conditions of
northern steppes of Ukraine. The high efficiency of nitrogen fertilizer and feed
inoculation seed strain of Bradyrhizobium Japonicum 71 T to improve yield and
formation parameters assimilation surface.

Keywords: inoculation, methods of sowing, soybeans, fertilizers, leaf surface
area, yield, net productivity of photosynthesis
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   – Mg, B, Cu, Fe,

Mn, Mo, Zn, Co (0,1 )   

Br. j  634b.

,

 – ; 

.

. 

 10  500  [6]. 

  , , 

 [ 2].



,  2009 – 2011 .

 1  (37,2 ./ ) 

  ,   

Br. j  634 b

 N30P45K60+N15  ( .

.).  

(34,0 ./  31,0 ./ ) 

.

. , 

 1  8,6 – 18,6 %,

 –  11,2 – 21,2 %,   -  7,2 – 18,2% 

.

 ( ) 
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,  28,5 ./  -     25,9 ./  – 

) .
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 32,0  37,2 ./ ,  –  28,7  34 ./

 –  26,0 –  31,0 ./ . 
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B
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,1

 
)  +

22,0 25,0 24,8 25,9 42,4 45,7 44,9 46,6 142,9 145,3 146,5 149,6 6,06 6,64 6,58 6,97
P45K60 23,7 26,0 26,6 27,0 44,6 51,2 49,8 52,8 146,2 147,7 148,8 150,8 6,52 7,56 7,41 7,96
N30P45K60 24,9 26,8 27,5 28,0 48,3 54,7 55,9 58,7 148,4 150,3 151,2 153,0 7,17 8,22 8,45 8,98
N45P45K60 25,8 27,3 28,9 29,1 49,7 54,8 58,6 59,1 150,1 151,5 152,4 154,3 7,46 8,30 8,93 9,12
N15P45K60+N15 26,5 29,1 30,1 30,5 50,4 57,0 51,4 61,8 151,6 154,4 153,1 155,8 7,64 8,80 9,40 9,63
N30P45K60+N15 26,9 29,4 30,4 31,0 50,9 57,3 62,8 63,0 152,5 154,8 156,8 157,1 7,76 8,87 9,85 9,90

23,1 27,3 27,7 28,5 46,8 49,6
0

47,9 51,3 135,7 137,9 137,2 140,2 6,35 6,84 6,57 7,18
P45K60 26,0 28,7 28,9 29,2 52,1 61,8 59,8 64,6 138,4 139,6 141,0 142,4 7,21 8,63 8,43 8,69
N30P45K60 27,1 29,4 30,3 30,9 55,4 63,2 66,3 69,3 139,0 142,7 143,9 144,9 7,70 9,02 9,54 10,04
N45P45K60 28,3 30,1 31,8 32,1 58,5 64,5 68,8 72,0 140,5 142,8 145,3 145,7 8,22 9,23 10,00 10,49
N15P45K60+N15 29,0 31,9 32,8 33,5 59,0 69,9 70,5 73,2 141,5 143,1 145,5 146,2 8,35 10,06 10,26 10,70
N30P45K60+N15 29,3 32,1 33,4 34,0 59,5 70,6 73,7 74,9 142,9 143,9 146,0 147,8 8,50 10,14 10,76 11,07

26,3 30,1 27,9 31,4 54,1 58,2 56,8 58,7 132,2 135,7 137,3 138,8 7,15 7,90 7,80 8,15
P45K60 28,8 32,0 32,1 32,5 60,9 70,3 68,2 70,8 134,2 137,6 139,3 140,0 8,17 9,67 9,50 9,91
N30P45K60 29,9 32,5 32,7 34,2 65,4 74,0 76,7 77,2 136,9 138,9 140,0 141,4 8,95 10,28 10,74 10,92
N45P45K60 31,1 33,2 34,4 34,7 66,3 74,4 77,3 77,5 137,7 139,5 142,7 143,1 9,13 10,38 11,03 11,09
N15P45K60+N15 31,9 34,3 36,1 36,6 66,8 78,9 79,3 82,2 139,2 142,3 143,4 143,7 9,30 11,23 11,37 11,81
N30P45K60+N15 32,3 35,6 36,9 37,2 67,2 80,9 82,9 83,7 141,2 142,8 144,8 145,3 9,49 11,55 12,00 12,16
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.
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INFLUENCE OF ELEMENTS OF TECHNOLOGY GROWING ON THE
FORMATION OF THE STRUCTURE AND YIELDS OF SOYBEAN SEED OF

THE NORTHERN PART OF FOREST STEPPE
G. V. Pavlenko

The results of studies on the impact of fertilizers, micronutrients pre -sowing
treatment of seeds and strain of bacteria formation on the formation of the structurf
yields seed of soybean varieties Omega vinnytska, KyVin and Vorskla. Established
that fertilization at a dose N30P45K60 with top dressing on plants of N15 in a phase of a
butonization and complex application for preseeding processing of seeds with
preparation Reksolin, and in day of sowing - an inoculation with preparation on the
basis of an active nitrogen-fixing bacteria strain of the Bradyrhizobium j
634 b ensured the highest on the formation of the structure and and the highest level
of performance.

Keywords: individual performance, inoculation, weight of 1000 seeds,
minerals, the structure, fertilization, soybean yields
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MONITORING OF DISEASES PURPLE CONEFLOWER

(ECHINACEA PURPUREA (L.) MOENCH) IN FOREST-STEPPE OF

UKRAINE

A. D. Pospelova

The results of counts and identification of diseases Echinacea purpurea in

agrocenoses Steppe of Ukraine are shown. It was determined that the most

widespread among the fungal diseases were fusariose and gray mold. Displaying the

negative impact of the pathogen gray mold - Botrytis cinerea Fr. on morphometric

parameters and content of hydroxycinnamic acids in all organs of Echinacea

purpurea.
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SOUR ES OF ECONOMICALLY-VALUABLE FEATURES OF CULTURAL
SPECIES OF PUMPKINS FOR DIFFERENT TRENDS IN BREEDING

I. I. Kolesnik
The results of the economic and biological testing collection specimen of

cultural species of pumpkins: Cucurbita pepo L., Cucurbita maxima Duch.,
Cucurbita moschata Duch. ex Poir. in codition of Dnipropetrovsk experiment station
of Institute of vegetables and melon growing are prepresented. The valuable sources
by productivity, seed productivity, quality of flesh, earliness were singled out by the
results of the studies. The collection with marker genes for heterotic breeding were
supplemented.

Key words:  pumpkin, collection, specimen, feature, productivity, seed
productivity, earliness, resources, breeding
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MORPHOMETRIC CHARACTERISTICS OF EUROPEAN GRAYLING

( YMALLUS THYMALLUS L.) IN TRANSCARPATHIAN RIVERS

A. I. KUCHERUK 1

A. I. MRUK 1

V. O. KOVALENKO 2

1 – Institute of Fisheries of NAAS of Ukraine
2 –National University of Life and Environmental Sciences of Ukraine

The article contains the analysis of morphometric features of European
graying from Transcarpathian rivers. The sexual dimorphism is as a rule typical
for all grayling species (Thymallus): males have longer bases of dorsal and anal
fins, higher dorsal fin and longer pectoral fin than females. The majority of the
analyzed features were characterized by relatively low level of variability – the
coefficient of variation varied from 2.2 to 16.5%. The detected differences between
some morphometric features of adult and juvenile fish can be explained by the
peculiarities of the development of hydrodynamic properties of European grayling.

Key words: European grayling, Transcarpathian rivers, morphometric
features

The territory of Ukrainian Carpathians located within the Danube and

Dniester catchments is the most water rich area in Ukraine and it contributed to the

development of favorable natural conditions for multispecies fish fauna complexes

[1, 7].

Unfortunately, the environmental conditions on water bodies of this region

are characterized by high instability with a general tendency for deterioration [9,

10]. Accordingly, the impact of external factors on fish fauna is mainly negative

that in turn results in certain reduction of the quantitative composition of fish

fauna, replacement of dominant species, deterioration of population and individual

biological characteristics. One of the most important aspects of such impact is the

reduction of the number of stenobiont species, 14 of which have already been



listed in the Red Book of Ukraine. One of species, which requires special

protection in the Carpathian region, is European grayling (Thymallus thymallus L.).

This is the only representative of the family Thymallidae in Ukrainian rivers.

Currently, it inhabits mountain reaches of the Dniester catchment and its tributaries

– Stryi, Opir, Lomnitsa, as well as in the Danube catchment (Trancarpathian

region) – in middle and upper Tisa, Teresva, Tereblia, and Rika rivers [7].

Currently, the information on biological characteristics of European grayling

in Transcarpathian rivers is scarce and this fact restricts the development of

measures on the restoration of its populations based on artificial reproduction.

One of the most representative methods, which allows determining the

environmental effect on individual fish and their adaptive capacity, detecting inter-

population peculiarities due to geographic or hydrological isolation, as well as

assessing the consequences of possible inbreeding (that is very important because

of the small quantity of brood fish), is morphometric analysis [11, 12].

Aim of the work is to study the ontogenetic variability of the morphometric

features of adult and juvenile European grayling, to determine their sexual

dimorphism as well as the peculiarities of grayling morphology in Transcarpathian

rivers.

Materials and methods The data for morphometric analysis were collected

in spring-summer period of 2013-2014 in Transcarpathian rivers (Tisa, Krasna,

Teresva, Chorna, Tereblya). The materials were collected with the assistance of

Zakarpattya Fish Protection Inspection. Fish was taken from poachers’ gill net and

preserved in 10% formalin solution. In total, 89 European grayling of different age

groups were collected. Processing of the preserved materials was carried out in the

laboratory conditions.

Morphometric analysis was carried out according to generally accepted

ichthyological techniques [8]. In total, 62 adult fish of 19.5 to 27.7 cm fork length

(43 females and 19 males) and 27 juvenile fish of 10.3 to 17.0 cm fork length were

processed and analyzed. Sexual maturity of fish was determined visually by

dissection. Fish were weighed using electronic scales to the nearest 0.001 g and



morphometric measurements were taken using a caliper and measuring tape.

Following metric features were used for the analysis:

– fork length, ad – standard length, od – body length, an – snout length,

np – eye diameter, aa5  – length of the middle part of the head,  – head length,

 – postorbital length of head, lm – occipital height of head, aa6  – maxillary

length, k1l1 – mandibular length, qh – maximum body depth, ik – minimum body

depth, aq- predorsal distance, rd – postdorsal distance, az – preventral distance,

– preanal distance, fd – caudal peduncle length, qs – dorsal fin base length, tu –

maximum dorsal fin height, 1 – anal fin base length, ej – maximum anal fin

height, – pectoral fin length, zz1 – pelvic fin length, vz  – distance between

pectoral an pelvic fins, zy – distance between pelvic and anal fins.

Comparison of samples and mean values was carried out using Student’s t-

test. Statistical processing of data was done in MS Excel [6, 8].

Results and discussion Within its wide natural range, European grayling

can be found not everywhere but mainly in mountain rivers and streams with clear

cold water and lakes with high oxygen content. European grayling as the majority

of salmonids is characterized by high inter-population heterogeneity related to the

peculiarities of living in the water bodies of different types [3, 4].

Morphometric studies of adult European grayling from Transcarpathian

rivers showed that main features varied within the range typical for this species

with some peculiarities visible in time aspect. E.g., a comparison of morphometric

features of grayling from the Teresva River [13] with our data demonstrates the

presence of significant differences (p<0.05) for the features related to

hydrodynamic characteristics (body depth, head length, dorsal fin base length) and

feeding conditions (maxillary and mandibular lengths).

The majority of the analyzed features were characterized by relatively low

variability – the coefficient of variation ranged from 2.2 to 16.5% and only the eye

diameter had a very high variability of up to 31.1%. Consequently, a conclusion

can be drawn on certain uniformity (at least of the analyzed morphometric



features) of different grayling populations in Transcarpathian rivers and on the

similarity of environmental conditions of this species here.

Aquaculture works often face the necessity of the sexual identification of

European grayling; therefore we carried out a study for determining the differences

between females and males of this species.

Sexual dimorphism of European grayling altogether is typical for all its

populations and systematic groups (Thymallus) [2]. This species is characterized

by clearly pronounced sexual dimorphism by coloration during spawning period.

Significant differences (p<0.05) were observed for following morphometric

features: males have longer bases of dorsal and anal fins, higher dorsal fin and

longer pectoral fin than females. Other values of morphometric features are not

significant (Table 1).

It is considered that ontogenetic variations of morphometric parameters are

related mainly to ecological specifics of the taxon. It is especially true for fish,

which inhabit different areas within their range with dissimilar environmental

conditions, specific characters of feeding, reproduction and population structures

[2, 3, 4, 5].

Within  the  framework  of  our  studies,  we  carried  out  an  analysis  of

differences between adult and juvenile European grayling. As a result, it was found

that significant differences were found only for 13 of 25 analyzed morphometric

features: mandibular length; maximum and minimum body depth; predorsal,

preventral, and preanal distances; maximum dorsal fin height; distance between P

and V; distance between V and A; snout length; maxillary length. This fact allows

asserting on certain increase of several morphometric features in adult European

grayling compared to juvenile fish in the Transcarpathian rivers. It is necessary to

note that for other populations of this species, age-related differences were

detected only for snout length [2, 8, 9].



1.Morphometric features of European grayling in Transcarpathian
rivers, 2012

Features

Females (n=43) Males (n=19)

tct

Both sexes (n=62)

max-min M±m max-min M±m max-min M±m

29-19.5 22.6±0.43 2.77 27.7-20.5 22.5±0.41 1.76 0.13 29-19.5 22.6±0.31 2.44

  % of fork length

ad 98.2-90.5 93.3±0.29 1.87 89.3-79.5 94.25±0.47 1.99 0.42 101.9-89.3 94.1±0.26 2.05

od 92.9-63.1 75.4±0.72 4.58 79.5-70.7 74.76±0.54 2.28 0.83 92.9-63.1 75.2±0.44 3.5

an 8.3-5.3 6.3±0.11 0.69 8.4-4.8 6.07±0.22 0.94 0.88 8.4-4.8 6.2±0.10 0.76

np 6.2-2.4 4.6±0.15 0.99 6.2-3.6 4.68±0.21 0.88 0.25 6.2-2.4 4.6±0.12 1.43

aa5 19.5-12 13.9±0.39 2.48 17.1-10.8 14.03±0.33 1.41 0.23 19.5-12 14.1±0.18 2.15

ao 24.4-17.7 19.5±0.19 1.21 26.2-17.5 19.77±0.45 1.91 0.64 26.2-17.5 19.6±0.18 1.43

po 13.0-8.0 10.2±0.21 1.33 13.8-8.3 10.20±0.29 1.21 0.56 13.8-8.0 10.2±0.16 1.26

lm 17.0-7.9 13.7±0.23 1.49 16.7-11.4 14.33±0.41 1.72 1.37 17.0-7.9 13.9±0.19 1.47

aa6 11.5-5.5 7.4±0.21 1.35 8.8-5.5 7.20±0.24 1 0.7 11.5-5.5 7.4±0.16 1.22

k1l1 13.0-7.9 9.2±0.17 1.12 11.6-7.3 9.12±0.27 1.16 0.19 13.0-7.3 9.2±0.14 1.1

qh 30.2-18.2 22.4±0.45 2.89 28.6-18.6 22.87±0.78 3.29 0.57 30.2-18.2 22.5±0.37 2.95

ik 9.6-5.5 7.3±0.18 1.13 9.6-6.1 7.26±0.22 0.94 0.22 9.6-5.5 7.3±0.13 1.05

aq 44.4-32.1 36.9±0.46 2.97 38.3-30.6 35.15±0.53 2.23 2.56 44.4-30.6 36.4±0.36 2.82

rd 45.3-35.4 39.4±0.33 2.14 41.7-35.9 39.29±0.36 1.51 0.32 45.3-35.4 38.8±0.61 4.79

az 52.1-44.3 47.6±0.35 2.24 50.0-43.3 46.76±0.43 1.81 1.56 52.1-43.3 47.3±0.27 2.11

ay 74.4-66.7 70.4±0.32 2.06 74.4-65.1 70.07±0.61 2.57 0.48 74.4-65.1 70.3±0.28 2.18

fd 20.7-13.3 15.7±0.29 1.86 17.3-13.3 15.36±0.33 1.41 0.91 20.7-13.3 15.6±0.22 1.7

qs 23.8-10.3 19.9±0.43 2.75 25.0-16.3 21.84±0.42 1.79 3.31 25.0-10.3 20.5±0.33 2.59

tu 16.2-10.0 13.3±0.21 1.34 19.1-10.6 14.53±0.47 1.98 2.53 19.1-10.0 13.7±0.21 1.63

ee1 11.0-7.3 9.5±0.12 0.76 13.1-8.8 10.08±0.22 0.92 2.61 13.1-7.3 9.6±0.11 0.84

ej 15.1-10.0 12.3±0.19 1.19 14.7-11.0 12.37±0.24 1.03 0.04 15.1-10.0 12.3±0.14 1.12

vx 17.3-12.5 15.0±0.17 1.1 18.6-12.5 15.20±0.35 1.47 0.6 18.6-12.5 15.0±0.15 1.2

zz1 19.2-9.1 13.9±0.26 1.66 18.6-12.8 15.23±0.34 1.44 3.14 19.2-9.1 14.3±0.21 1.67

vz 33.3-24.1 29.3±0.32 2.08 34.9-23.1 28.46±0.67 2.84 1.18 34.9-23.1 29.1±0.29 2.32

zy 28.3-18.5 23.5±0.33 2.11 26.1-20. 0 23.25±0.41 1.75 0.46 28.3-18.5 23.4±0.25 1.96

% of head length

an 45.0-26.0 32.3±0.57 3.65 40.0-22.2 30.83±1.07 4.54 1.2 45.0-22.2 31.9±0.50 3.91

np 30.0-11.7 23.8±0.82 5.26 29.5-16.4 23.79±1.07 4.53 0.22 30.0-11.7 23.8±0.63 4.93

aa5 83.3-54.5 71.4±1.82 11.6 88.9-60.0 71.23±1.66 7.04 0.71 88.9-54.5 71.4±1.30
10.2

3

po 65.1-40.0 52.3±0.99 6.32 64.4-38.2 51.89±1.59 6.74 0.46 65.1-38.2 52.2±0.80 6.29

lm 85.0-41.1 70.5±1.23 7.85 88.9-54.5 71.44±2.02 8.59 0.59 88.9-41.1 70.8.±1.0 7.89

aa6 54.0-27.3 38.0±0.92 5.9 48.0-25.5 36.73±1.43 6.07 0.98 54.0-25.5 37.7±0.74 5.84

k1l1 58.3-40.0 47.1±0.72 4.63 64.0-32.7 46.47±1.67 7.07 0.67 64.0-32.7 47.0±0.68 5.36



We noted that the length of dorsal fin base in juvenile European grayling

was larger than in adult fish and it decreased with age (Table 2). Thus, in the age

aspect, the major changes of morphometric features are related first of all to the

enhancement of hydrodynamic characteristics. It can be explained by the

peculiarities of the hydrological regime of Transcarpathian rivers: adult grayling

inhabit mainly river reaches with increased velocity of water current.

2. Morphometric features of juvenile European grayling from
Transcarpathian rivers, 2013

The degree of variability of the analyzed features of European grayling with

age increase does not show any tendency for decrease that compared to the results

Fetures Min-max M±m
Ls 10.3-17.0 13±0.39 2

% of fork length
Ad 88.5-95.8 92.88±0.34 1.74
od 69.2-86.7 73.91±0.62 3.18
an 6.1-2.8 4.53±0.17 0.89
np 3.4-5.4 4.46±0.10 0.49
aa5 11.9-19.2 14.30±0.28 1.44
ao 14.6-20.8 18.86±0.28 1.45
po 7.5-11.4 9.16±0.18 0.93
lm 11.0-17.0 13.48±0.29 1.5
Aa6 3.6-7.1 5.10±0.16 0.81

K1l1 7.3-10.7 8.40±0.15 0.78
qh 15.2-22.4 18.70±0.36 1.83
ik 4.6-7.3 5.56±0.12 0.6
aq 30.2-36.1 33.11±0.27 1.39
rd 30.8-40.9 36.78±0.44 2.27
az 34.3-54.1 43.81±0.75 3.82
ay 63.1-72.7 67.17±0.52 2.65
fd 7.7-19.3 13.41±0.49 2.49
qs 16.9-22.6 20.15±0.25 1.3
tu 10.9-21.6 17.17±0.51 2.62

ee1 6.8-10.6 8.31±0.18 0.93
ej 11.4-16.4 12.65±0.20 1.01
Vx 11.8-18.6 14.34±0.34 1.75
Zz1 11.3-17.0 13.15±0.30 1.55
vz 20.9-28.4 24.65±0.37 1.87
zy 17.5-24.4 21.50±0.37 1.87

% of head length
an 26.0-45.0 24.03±0.91 4.64
Np 14.0-30.0 23.75±0.64 3.26
Aa5 54.5-80.0 76.39±2.35 12
po 40.0-62.5 48.77±1.11 5.65
lm 41.1-85.0 71.84±1.88 9.57
Aa6 27.3-42.5 27.11±0.87 4.43

K1l1 40.0-52.0 44.81±1.09 5.56



of studies of other population characteristics [12] indicates on favorable and stable

conditions for this species in Transcarpathian rivers.

We detected significant differences between morphometric features of

European grayling from Transcarpathian rivers and fish from the Sars River, which

is located on the same geographical latitude and has a length of 135 km that allows

us to compare population features in these rivers [9] (Table 3).

3. Morphometric differences of European grayling from
Transcarpathian rivers and Sars River

Features

Adult fish

tct

Juvenile fish

tct
Transcarpathia
n rivers Sars River Transcarpathian

rivers Sars River

M±m M±m M±m M±m

22.6±0.31 20.8±3.10 13 12.8

% of fork length

An 6.2±0.10 7.11±0.06 7.8 4.53±0.17 6.79±0.05 0.11

Np 4.6±0.12 4.9±0.06 2.3 4.46±0.10 5.73±0.05 0.29

Ao 19.6±0.18 21.5±0.11 9 18.86±0.28 22.29±0.07 0.19

Po 10.2±0.16 9.9±0.05 1.3 9.16±0.18 9.93±0.05 0.3

Lm 13.9±0.19 14.4±0.10 2.3 13.48±0.29 14.03±0.07 0.16

aa6 7.4±0.16 5.5±0.05 11.3 5.10±0.16 5.99±0.04 0.18

k1l1 9.2±0.14 10.4±0.06 7.9 8.40±0.15 11.72±0.10 0.39

Qh 22.5±0.37 20.6±0.22 4.4 18.70±0.36 19.62±0.14 0.12

Ik 7.3±0.13 6.8±0.06 3.5 5.56±0.12 6.58±0.03 0.3

Aq 36.4±0.36 35.5±0.22 2.1 33.11±0.27 35.68±0.12 0.46

Rd 38.8±0.61 39.7±0.22 1.4 36.78±0.44 39.80±0.14 0.77

Az 47.3±0.27 46.7±0.32 1.4 43.81±0.75 46.38±0.17 0.56

Ay 70.3±0.28 70.9±0.28 1.5 67.17±0.52 69.55±0.22 0.5

Fd 15.6±0.22 15.9±0.19 1 13.41±0.49 16.24±0.10 0.27

Qs 20.5±0.33 21.5±0.20 2.6 20.15±0.25 21.31±0.11 0.52

Tu 13.7±0.21 13.9±0.21 0.8 17.17±0.51 12.97±0.11 0.2

ee1 9.6±0.11 9.4±0.11 1.3 8.31±0.18 9.91±0.08 0.22

Ej 12.3±0.14 12.1±0.14 1 12.65±0.20 11.76±0.09 0.35

Vx 15±0.15 15.06±0.13 0.3 14.34±0.34 14.87±0.09 0.3

zz1 14.3±0.21 14.2±0.14 0.4 13.15±0.30 13.71±0.07 0.41

Vz 29.1±0.29 27.3±0.34 3.9 24.65±0.37 26.42±0.18 0.39

Zy 23.4±0.25 25.3±0.23 5.7 21.50±0.37 24.30±0.11 0.11

% of head length

An 31.9±0.50 32.6±0.65 0.9 24.03±0.91 30.47±0.17 0.93

Np 23.8±0.63 22.8±0.23 1.4 23.75±0.64 25.77±0.24 0.68

Po 52.2±0.80 46.5±0.28 6.7 48.77±1.1 44.59±0.24 1.13

Lm 70.8±1 67.5±0.84 2.5 71.84.±1.88 63.00±0.31 1.91

aa6 37.7±0.74 25.7±0.15 15.8 27.11±0.8 26.94±0.17 0.89

k1l1 47±0.68 48.8±0.22 2.5 48.81±1.09 50.18±0.22 1.11



We used the results of measurement of multiple-age fish from four samples.

Average fork length of adult fish from Transcarpathian rivers was 22.6 cm, from

Sars River – 20.8 cm; juvenile fish had average length of 13.0 and 12.8 cm,

respectively. Comparison of grayling samples from Transcarpathian rivers and

Sars River demonstrated that juvenile fish did not significantly differ by

morphometric features indicating that juvenile fish did not have age-related

features that is a consequence of an increased conservatism of juvenile fish to

living conditions. For adult fish, significant difference was detected for 10 of 25

morphometric features. E.g., such features as snout length, head length, mandibular

length, distance between V and A were larger in grayling from the Sars River,

while maxillary length, distance between P and V, maximum and minimum body

depths, postorbital length of head were larger in grayling from Transcarpathian

rivers. I.e., adult European grayling are characterized by a little bit longer body

length and higher values to dorsoventral direction and at the same time they had

smaller head and snout but longer upper jaw.

The presented differences in morphometric features of European grayling

from different rivers is an expected consequence of the differences in fish living

conditions. In our opinion, a significant enough is hydrological regime: Sars River

is more lowland compared to rapid Carpathian streams. This is also confirmed by

the allometry, which is observed for a number of morphometric features (first of

all, for the features related to hydrodynamic characteristics) of European grayling

from Transcarpathian rivers.  Feeding conditions can also play a certain role – the

parameters of linear growth of European grayling from Transcarpathian rivers

significantly exceed those for fish from the Sars River [10]. Thus, the suggestion

proposed by some authors [13] that European grayling in Ukrainian waters have

own peculiarities compared to the typical European form is generally confirmed by

our study.

Conclusions
Mean length of juvenile European grayling in Transcarpathian rivers was

10.3-17.0 cm, adult fish – 19.5-27.7 cm. Sexual dimorphism was detected for



following features: males had longer bases of the dorsal and anal fins and longer

pectoral fins than females.

Variability of the majority of morphometric features was insignificant, the

coefficient of variation ranged from 2.2 to 16.5% that indicated on the uniformity

of living conditions.

An analysis of the dynamics of morphometric features indicates on the

presence of significant differences (upward) between juvenile and adult fish by 13

features.

A comparison of the morphometric features of European grayling from the

Sars River and Transcarpathian rivers did not detect significant differences

between these features in juvenile fish, however, significant differences were

observed between 10 of 25 features in adult fish.
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1.

1939, . . 1939, . . 1947, . . 1949, 1949, 1969, . . 1985, . . 2004, . . 2015, . .

.
 ( 3) 8,052-10,027 6,0-8,5 / 7,0-10,0 / 6,0-9,0 (7) 6,42-7,58 6,21-7,82

 ( 3) 7,45-9,45 9,0 7,60-9,80 9,0 / 7,0- 12,0 6,05-7,19 6,04-7,91
 (%) / 40,0 24,23-59,95 35,0 34,50 34,0-27,5 25,0-44,0 45,25-67,11 45,07-58,73
 (%) / 52,40 32,20-70,30 60,0 57,5 58,5-59,0 48,0-64,0 28,66-50,0 32,21-45,29

, /% 6,0-7,92 / / / / 7,0 6,5-7,8 / 7,34-7,81
, /% 13,2-15,0 / / / / 12,0 10,0-14,0 /

, % / / / / / 40,0 35,0-45,0 / 26,57
- , % / / / / / 16,0 14,0-18,0 / 17,82
- , % / / / / / 23,0 20,0-26,0 / 33,72
- , % / / / / / 21,0 18,0-24,0 / 21,73

2.
1947, . . 2004, . . 2015, . .

.

1947, . . 2004, 2015, . .

.

1947, . . 2004, . . 2015, . .

.
 ( / 3)  (%)   (%)

9,8 / / 24,33 / / 70,3 / /
2 8,8 / / 31,90 / / 63,43 / /
1 9,0 / / 48,14 / / 46,11 / /
3 8,1 7,31 ± 0,52 7,91 ± 0,82 49,36 48,0 ±1,68 57,73 ± 2,82 43,71 50,0 ±2,28 32,21 ± 3,66
6 8,3 10,63 ± 0,49 / 59,95 61,33 ± 2,16 / 32,20 35,17 ± 1,95 /

1 9,1 7,28 ± 0,77 / 56,06 67,11 ± 2,35 / 36,46 29,66 ± 2,54 /
2 8,9 9,40 ± 0,71 / 49,68 54,53 ± 2,23 / 41,59 40,53 ± 1,92 /
3 8,9 8,76 ± 0,64 / 43,01 51,20 ± 2,82 / 48,14 42,84 ± 2,72 /

4-5 9,2 7,88 ± 0,70 / 38,43 46,74 ± 3,07 / 53,01 48,18 ± 2,91 /
6-8 9,1 8,37 ± 0,59 7,53 ± 0,54 36,90 45,25 ± 3,59 52,42 ± 3,66 54,79 49,74 ± 3,59 39,77 ± 4,38
9-10 7,5 / 6,04 ± 0,43 34,37 / 45,07 ± 2,43 56,03 / 45,29 ± 3,43

10-15 7,6 / / 32,75 / / 58,83 / /
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COMPARATIVE ANALYSIS OF CURRENT HEMATOLOGICAL NORMS

OF HORSE’S BLOOD WITH PARAMETERS DEFINED IN THE 40-60 .

P. Y. Kryvoshyja, L.B. Cot, M. B. Romanko, O.G. Rud

In assessing of the general condition of the horses, as well as the pathological
process and the effectiveness of the applied treatment an important place occupied by
the dynamics of blood parameters. A comparative analysis of the physiological
parameters of horses blood defined in 40-60 years of the last century with modern
parameters under normal physiological state was conducted and some differences
were found. Established, that the quantity of leukocytes, in most of age groups,
became smaller with increasing the level of lymphocytes in all age groups. The peak
quantity of lymphocytes is observed not to six months of age and one year old. It was
revealed the predominance of lymphocyte count over neutrophils. At the upper
border of the oscillation amplitude is observed decrease in the amount of red blood
cells. It was noted the change in the lower bounds of lymphocytes and upper bounds
of neutrophils. In our opinion, these changes in indicators of horse’s blood are
associated with changes in the ecological aspect, which to a certain extent is
reflected in the physiological state of the animal. The predominance of lymphocyte
over neutrophils is possible proof of this, because these blood cells play an important
role in the adaptation and in the mechanisms of immune regulation of the organism.

All these data should take into account when determining the physiological
norms and deviations from them, which is of great practical importance in the
treatment and prevention activities in animal husbandry.

Keywords: blood counts, white blood cells, lymphocytes, neutrophils, horses
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    .
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30,4±0,5  19±2,0 . 
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 Bac. nthracis  -79Z LD100 = 4 ×109 . 

F2  4×109   ( . 1). 

,

 1±0,2 . 

 0,5 3.  10 .

1. 
, (n=10,  350-400 ), ±m

,  
.

, 
.

%

,
.

5 
. 
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.
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.

%

,  
.

10
 

. 
, 

.
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.

%

10
5,8±0,

2
58,0

1

0
10

8,

3±

0,

3

83

,0
10 10 6,0±0,3
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,0

 0,001

 1, , 

 5 .  83 %
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 (8,3±0,3 .), 

10 .     60 % (6,0±0,3 .),  0,001.

 « » , 

 3- . , , , 

). 

, .
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 [4, 15. 16].

 2-4

 2,5-6  [5].

. ., . ., . . . 
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 « », « Sterne

34F2», «  «K-79Z», 

 « » ( )). 

 «

». 

 5.0. (European Pharmacopoeia 5.0).

, 

 Sterne 34F2,  269 . ,

 « »,  – 363 . ,

 « -79Z»,  4 – 3,3 .

,  « » ,

 16 – 10,2 . .
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2. 50

1:2 1:10 1:50 1:250

 Sterne 34F2, 7 7 7 6 7 1 7 0

»
7 7 7 6 7 1 7 0

 « -
79Z»,  4

7 6 7 5 7 1 7 0

» ,  16
7 5 7 2 7 0 7 0

 2, 

 Sterne 34F2, , 

 « » , 

 « -79Z»,

 « » .

50 « Sterne 34F2» 

269 . , 

Sterne 34F2; 50  « »

 363 . .

 [2].

. 

.
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 Sterne 34F2, , 
 « » , 

 « -79Z».
: Bacillus nthracis, , , 

COMPARATIVE EVALUATION VACCINES AGAINST ANTHRAX

V. Slupskaya, U. Yanenko, N. Kosyanchuk,

N. Sorokina. A. Vorobjova.

Total vaccination of favorable stock is an effective measure in campaign

against the antrax. In the 1920ies specialists started to use prevention

vaccination in Ukraine, which led to the reduction of antrax. In our article we

give a omparative evaluation of existing vaccines against the anthrax such as a

vaccine against anthrax animals "Antravak", a vaccine against anthrax of

animals of strain Sterne 34F2, Kherson, live spore vaccine against anthrax of

animals of "SB" liquid, live vaccine against anthrax of animals of strain

"K-79Z» .

Keywords: Bacillus anthracis, vaccines, selection, laboratory animals
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HEUCHERASANGYINEA ’COMETA’

. . , *

. . , , 

euchera sangyinea’ ometa’ 
 +23 ° .

 ( ) 
,  24–25 . 

17.03.2014 . 
, 

 4–6 . , 
euchera

sangyinea ’ ometa’  (6,5–7,1). 

: euchera sangyinea ’ ometa’, ,
, , , 

Heuchera L. 

, 

 6,5  8,0. , 

. . , . . , . .  [3], 

,  4,5. 

Heuchera L. . 

, 

, ,  [6, 7].

––––––––––––––––––––––––
 – , . .



– , 

euchera sangyinea ’ ometa’

. , 

.

– euchera sangyinea ’ ometa’.

.

. sangyinea ’ ometa’ 15.01., 16.02. 

17.03. 2014 

.

. . sangyinea

ometa’ , 

 pH . 

100  3- . : 1

 –  (100 %),; 2  – 

 (2:1); 3  –  (2:1);

 –  (100 %).

. 

Heuchera L. 

. 

Heuchera L. 

.

, 

, , 

. 

, 

 [1].

Heuchera L. , 

. 

. 



. . , . . , . . , . . ,

. .  [1], .  [5], Heuchera L.

, , 

. 

, .

, , ,

.

Heuchera L.,  H. americana L., H. sangyinea

Engelm H. micrantha Dougl. . ,

Heuchera L. , 

.

, 

, , , 

. .  [6], 

.  – 

, . 

,  ( ),  (

) 

.

, 

. , 

 [1, 3, 4]. 

.

, 

, . sangyinea ’Cometa’.

: 



 (100 %),  (100 %), 

(2:1)  (2:1).

, , 

: 1) 

, 

. , 

 20  40 .  (

1  3,5 %)  Ca  Mg ( . 1); 2) 

 22  50 ,  200 . 

, ,

, 

 ( . 2). 3) 

. (2:1). 

. , ,

,  ( . 3); 4) 

2:1. ,

, 

 Ca  Mg,  N, P, K ( . 4).

. 1. . 2. 



. 3. 

(2:1)

. 4. 

 (2:1)

, 

.

. 

Heuchera L., , 

. , , ,

, . 

, , 

.

. sangyinea ’Cometa’

 ( . 1).

1. . sangyinea ’Cometa’

`Cometa` ,
pH - 6,7

,
pH - 7,1

,
pH - 6,5

,
pH - 6,8

15.01.2014 . 13.02.2014 . 9.02.2014 . 8.02.2014 . 14.02.2014 .
16.02.2014 . 17.03.2014 . 11.03.2014 . 6.03.2014 . 12.03.2014 .
17.03.2014 . 14.04.2014 . 13.04.2014 . 8.04.2014 . 12.04.2014 .



. sangyinea ’Cometa’  100 

 15.01., 16.02.  17.03. 2014 . 

 ( . 1).  1, , 

8.02. 2014 . 

 2:1  pH - 6,5. , 

 2:1 

9.02. 2014 .,  (2:1) 13.02. 2014

.  14.02. 2014 ., 

. , 

. sangyinea ’Cometa’ 15.01. 2014 .  24–25 

, 

13.02.  14.02. 2014 .,  29  30 . 

. sangyinea ’Cometa’ 16.02. 2014 .  17.03.

2014 . , ,  17.03. 2014 . 

, 

 4–

6 .

. 

 . 

 15.01., 16.02.  17.03. 2014 

. 2). , 

.

2. . sangyinea ’Cometa’

`Cometa`

, , %

 (2:1)
 (2:1)

- - - -

15.01.2014. 5 21 8 49 12 63 6 18



16.02.2014. 6 23 9 54 18 65 8 15
17.03.2014. 7 24 10 63 21 78 9 20

05 1,31 3,30 2,93 0,76 2,62 0,76 1,28 2,62
 2 , . sangyinea ’Cometa’

 5  12 %  15.01.2014 .,

6–18 % –  16.02.2014 .  7-21 % –  17.03. 2014 ., 

 - 15.01.2014 . –

18-63 %, 16.02.2014 . –15-65 %  17.03.2014 .– 20–78 %. ,

 –  (12–21 %)  (63–78 %)

, 

 (2:1) – 

8–10 %  49–63 %.

, 

. sangyinea ’Cometa’. 

, , .

, 

, . 

,  – . 

. sangyinea ’Cometa’

, 

. 

 ( . 3).

3. . sangyinea ’Cometa’

, ,
, 

min max min max min max
5,2 5,8 8,9 9,0 1,3 1,4
1,8 2,2 6,1 6,2 0,8 1,1
4,0 4,1 4,2 4,4 1,1 1,5

1,1 1,3 2,4 2,6 1,0 1,1
05 0,30 0,27 1,64 0,78 0,36 0,37



 3, . sangyinea ’Cometa’

, 

. 

 5,2–5,8 

.  8,9–9,0 , 

 - 1,3–1,4 . 

. , , 

,  4,36,

. 

. 

.

. sangyinea

’Cometa’,  (

)  ( . 5).

. 5. . sangyinea ’Cometa’

1 -  (2:1); 2 - ;

3 -  (2:1); 4 - 

 5, 

. 

1 2
4

3



.

, 

. ,

. 

.  5, . sangyinea ’Cometa’

 (2:1)  2,2 ,

 2 . 

 –1, 4 ,  2,2

,  2 .  6 .

. sangyinea ’Cometa ’

. 6.

.  6.  .  sangyinea  ’Cometa  ’

 (  25.04. 2014 )

1 -  (2:1); 2 - ;

3 -  (2:1); 4 - 

1 2 3 4



. 6,  (2:1) 

. sangyinea ’Cometa’, 

8,2 . 

 4,9 ,  (2:1) – 3,3 , 

 2,5 .

. sangyinea ’Cometa’  6,5–7,1. , 

 – 4,5–7,5.

1. , Heuchera L. 

. 

.

2. , , 

. sangyinea ’Cometa’ , , 

.

3. . sangyinea ’Cometa’ .

.

4. , . sangyinea ’Cometa’ 15.01.2014 . 

 24–25 

. 

 29  30 . , , 

 17.03.2014 . 

, 

 4-6 .

5. . sangyinea ’Cometa’

, 

 5  12 %  15.01.2014 ., 6-18 % 



 16.02.2014 .  7-21 %  17.03.2014 ., 

 15.01.2014 . - 18-63 %, 16.02.2014

. – 15-65 %  17.03.2014 . – 20–78 %. , 

 –  (12–21 %)  (63–78 %) 

.

1.  : [ . . .]
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2. . . 

 : [ . . ]. – .: , 1983. – 55 .

3. . . 

 / . . , . . , . . . – : 

, 1966. – . 57–66.

4. . .  / . .  //

. – .: ,

1967. – . 3–8.

5. . :  / .  // 

. – 2001. – 9 – . 22–23.

6. . .  / . . . – .: 

., 1977. – 222 .

7. Bailey L. H. Bailey E.Z. -.1976. Hortusthird Macmillan, New York. –

. 2-7.

HEUCHERA SANGYINEA 'COMETA'

. . , . . 

euchera sangyinea ' ometa' 

. 



 ( ) 

,  24-25

.  17.03.2014 . 

, 

 4-6 .

, 

euchera sangyinea ' ometa'  (6,55-7,15).

.

: euchera sangyinea ' ometa', ,

, , , 

RATIO OF HEUCHERA SANGYINEA 'COMETA'

TO SOIL FERTILITY

Yu. A. Zaplyvana, V. P. Shlapak

Ontogenesis of eucheras angyinea ' ometa' depending on the types of soil

and potting mix. More rapid period of growth and development of seedlings sown

in spring (March) in potting mix of leaf mold with peat were determined. The first

shoots appeared here within 24-25 days. The difference in the appearing of the

first shoots depending on the type of potting mixwhile seeding on 17th March 2014

was hardly observed. However,the first shootsalso appeared 4-6 days earlierin a

mix of gray forest soil with peat. It was defined that the optimal acidity of substrate

for seed germination of euchera sangyinea ' ometa' iswithin the pH of 6,55-7,15.

The terms of seed germination depend on the acidity of the soil.

Keywords: euchera sangyinea ' ometa', types of soil, potting mix, soil

acidity, ontogenesis, germination
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MORUS ALBA L.

. . , ,

 Morus alba L.: Morus alba Pendula , M. a. Globosa , M. a.
Pyramidalis , M. a. Contorta , M. a. Macrophylla . 

 Morus alba L.
 Morus alba L. 

, 
. 

 Morus alba L. .
: , , 

, , 

,

, , ,

 [1].

Morus alba L.: Morus

alba Pendula ,  M.  a.  Globosa ,  M.  a.  Pyramidalis ,  M.  a.  Contorta ,

M.  a.  Macrophylla . 

, 

.

Morus alba L.,

, 

. 

Morus alba L. 

Morus L.: Morus rubra L., Morus nigra L. 

.



, 

Morus L., 

Morus alba L. ( ) – Morus

nigra L. ).  ( ,

.), .

, 

, ,

 ( , ) .

Morus alba L. ––  12-20 (25) , 

60-80 . . , ,

.  – . 

5-15 .,  4-10 .  1,5-2,5 ,

, .  – 

. M. alba L. , ,

 [2].

Morus rubra L. ––  20 (35)  1,5 .

. 

Morus alba L.  Morus nigra L.  M. rubra L.

 7-10 .) 

. : Morus rubra Tomentosa  (Rafin.)

Bureau – . M. rubra L. , , 

 2-3  [2].

Morus nigra L. –  10-15 (20) , 

. M. nigra L. – . 

10-15  1-12 ., 

, M. alba L. , , 

 3 . [2].

M. alba L. 

 ( , 

 in vitro) . 



.

Morus alba L.: Morus alba

Pendula , M. a. Globosa , M. a. Pyramidalis ,  M.  a.  Contorta , M.a.

Macrophylla , M.  a.  Tatarica . 

.

.

Morus alba L.

. ,

.

.  [3] . .  [4]. 

.

.

.1).

. 1. 
Morus alba L.



. 1 , 

M. alba L. 

 ( ). 

 ( )

 – 

. M. alba L. 

: 

 10- . ,

, 

. , 

 ( ) . 

, 

. , 

. 

, 

. 

 18-25 .

M. alba L.  ( ),

,  17-21 .

 (

) , ,

M. alba L. 

 (  +5  0 ).

: 

. 

 – .

, M.

alba L., , 

,  – 0,3-0,5 .



. 

 1-2 , 

, 

, 

4-5 . , M. alba L. 

. 

 20-22 .

 1 , 

 15 .

, 

, . 

M. alba L. ,

. , 

 ( ), 

.

M. alba Pendula ,

2,0-2,2  0,5-0,7  1,5-1,8 , 

, . 

 (  –  50 ,  – 1,0-1,2

)  3-4 ,  – 4-5 .

M. alba

L. . . . 

 " " 

 2005-2014 .

 1. 

 100 .



1. Morus alba L. 
 " "  (  2005-

2014 .).

, , , % , %
15-20.04. 0,5-1,0 60-70 50-60

15-20.05. –//– 50-60 35-45

1-10.11. –//– 5-10 3-5

* : M. alba
L. , .

);  –– 

;  –– 

.

 1 , 

Morus alba L.  – 

 0,5-1,0 ,  60-70 %, 

 35-45 %.

M. alba L.  

, . 

 –– , ,

, ,

, 

, 

 (  2-3 , ), 

. 

Morus alba L.  2.



2.  
 M. alba L.

./
 1 ., .

,
.

-
, .

1 1000 100 0,01
2  + 

 +
–– –– 0,2

3 –– –– 0,10
4 –– –– 5,0
5 –– –– 0,50

6  3- –– –– 15,0

7 –– –– 20,81

 2 ,  0,01 .

.;  – 0,2 .  1 .;  – 0,10

.  1 .;  – 5,0 .  1 .;

 – 0,50  1 .;

 3-  – 15 .  1 .

.

1.  (1,0-1,5 ) 

M. alba L.,  60-70 %.

2. , M. alba L. 

.

3. 

M. alba L.: M. a. Pendula ,  M.  a.  Globosa ,  M.  a.

Pyramidalis , M. a. Contorta , M. a. Macrophylla , M. a. Tatarica , 

.

4. , 

M. alba L.  20,81 .  1 .



1.  .  . Morus alba L. :

 / . .  // . ––

.:" ", 2008. ––  4 . –– . 117-120.

2. . .  / . . . ––

.:" ", 1974. –– . 551-553.

3. .  / . ––

: " ", 1992. –– 250 .

4. . . 

. / . .  –– .: , 1973. –– 279 .

MORUS ALBA L.

. . 

 Morus alba L.: Morus alba Pendula , M. a. Globosa , M. a.
Pyramidalis , M. a. Contorta , M.a. Macrophylla . 

 Morus alba L.
 Morus alba L. 

. 
 Morus alba L. . 

 Morus alba L. .
: , , 

, , 

CULTIVATION OF SEEDLING STOCKS FOR MORUS ALBA L.

ORNAMENTAL FORMS IN THE ASPECT THEORETICAL AND

APPLIED ASPECTS

V. A. Vitenko



The cultivation of seedling stocks for Morus alba L. ornamental forms: Morus
alba Pendula , M. a. Globosa , M. a. Pyramidalis , M. a. Contorta , M. a.
Macrophylla  et al. is researched. The outline of seedling stock cultivation for
Morus alba L. ornamental forms is given. The process of pulp removal from the
seeds and preparation of the latter for sowing is described in detail. The optimal
depth of seeding and dates for open ground sowing of Morus alba L. seeds are
established. The economic justification of nursery cultivation practicability of
seedling planting stock for Morus alba L. ornamental forms is given.

Key words: reproduction by seeds, cultivation outline, depth of seeding,
ornamental forms, net cost
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. 9. :
 – ;  – ;  – ;  –

;    –   ( );  – ;  –
  (1805 .);  – ;   – , , 

;  - ,
 1941 – 1945 .;  – ;  – ;  –

, . : 1 – Fraxinus excelsior L.;  2
– Ulmus  scabra Mill.; 3  – Betula pendula Roth; 4 –  (
– Acer campestre L.;  – Juglans regia L.); 5 – ,     

; 6 – Syringa vulgaris L.; 7  –  (Caragana arborescens
Lam.); 8 –  ; 9 – , ; 10 –     (  –
Aesculus hippocastanum L.;   – Tilia cordata Mill.;   – Betula pendula;   – Sorbus
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13 –  (  – Picea abies;  – Larix decidua Mill.).
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A. A. RJEVOODSKYJ’S FARMSTEAD PLAN (1900) IS AN
IMPORTANT CARTOGRAPHIC SOURCE FOR VERHIVNJANSKYJ

PARK’S RENOVATION

N. S. Molochkova, Yu. O. Klymenko

Farmstead situated in village Verhivnja (nowadays of Rujinskij district,
Zhytomyr Oblast) has been visited by a famous French writer Honoré de Balzac
willing to see his fiancé Ewelina Ha ska in 1847-1848, 1848-1850. Thereby this
palace-park complex has memorial significance. Such objects should be maintained
and preserved; their lost elements should be restored. While searching through
archives, a farmstead plan of a slightly later date (1900) has been found. Still,
analysis of this cartographical source provides important information about the
farmstead, information that allows developing a project of the farmstead’s
reconstruction on a scientific basis.

Key words: old park-monument of landscape gardening arts, historical plan,
modern plan,  renovation
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FOREST PLANTATIONS OF PARK LANDSCAPE GARDEN

“THEOPHANIYA” (KYIV CITY) AND ESTIMATION OF CENTURY-OLD

QUERCETA ROBORIS CONDITION BY TAXATION INDEXES

Yu.O. Klymenko, V.V. Moroz, N.N. Druzhyna, V.V. Kondratyev

A total tree counting of forest plantation by plots of garden-park landscape
“Theophaniya” (Kyiv) has been done. Timber stock stored in every tree of each
species was calculated. Taxation formulas of plots based on calculations data were
composed. It has been suggested to relegate to certain formations only those plots,
where a there are 5 or more units of dominant species in its plantation. Plots where
no species has 5 or more units within its plantation have been relegated to plots with
no dominant species, those should be observed separately. Park’s Querceta roboris
condition was evaluated by taxation formula, timber stocks, trunk fullness and
number of units of Querceta roboris per one hectare. It has been shown that century-
old Querceta roboris prevails on 67,1% in forest plantation of park landscape
garden, but degradation processes within it already take place due to the reducing of
Querceta roboris units.

Key words: park, timber stock, taxation formula, century-old Querceta roboris,
condition
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AVILABLE GENERATIVE SPHERE OF SWEET CHESTNUT
(CASTANEA SATIVA MILL.

O.V. Kolesnichenko

It was determined that the formation and development of the generative

sphere sweet chestnut has certain features associated with the structural

development and structure of pollen grains and pistillate flower. Reported that the

embryo is attractants, which is in the process of development significantly alters

the synthesis, transport and distribution of products of metabolism in tissues of the

ovary. The process of formation of generative sphere sweet chestnut under steppes

of Ukraine is stable, as evidenced by the systematic fruiting plants.

Key words: sweet chestnut, generative organs, fertilization, fruiting
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