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virus Y  Potao virus M 

 64-91 % .
 63 , 

. 
 Acyrthosiphon pisum, Aphis fabae cirsiiacanthoidis, Aphis  fabae evonymi, Aphis

fabae fabae, Aphis fabae solanella, Aphis frangulae, Aphis gossypii, Aphis  nasturtii,
Aulacorthum  solani, Brachycaudus  helichrysi, Brevicoryne brassicae, Macrosiphum
euphorbiae, Rhopalosiphum padi, Sitobion  avenae. 
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,  (Aphididae,
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Solanacea ) , 
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Y-  (Potato virus Y,  PVY)   (Potato virus M,

PVM). , 

Macrosiphum euphorbiae

(Thomas) Myzus persicae (Sulzer),

 (Potato leaf-roll virus, PLRV),

 [16]. , , ,

, 

Myzus persicae [7,  9].  ,  

, , , , 

Brachycaudus helichrysi (Kaltenbach) Phorodon humuli (Schrank) [10],

 – Myzus persicae [7]. 

, 

Brachycaudus helichrysi  –  PVY
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PVY [9].  , 
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 Termo Labsystems Opsis MR ( ) 

 D nex Revelation Quicklink  405/630  [1].

,   . 

, 

, 

 [18].

 ( ),  (

)  ( ). 

,

 [3]. 

 (  JEM 1230 (JEOL, ) 

 2 %-

 2  [5].

,

, 

 [15], 

  Food & Environment Research Agency ( )

[19].

. , 
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, ,  PVM

   32  91 %, 

 –  7,5  64 % ( . 1.).
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 PVM    [8, 13]. 
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 PVY:  730  11 ,  [11,
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Solanaceae ). , 

 63 , .

, , 

, : Acyrthosiphon loti Theobald 1913; Aphis

acetosae Linnaeus 1761; Aphis brohmeri Börner 1952; Aphis chloris Koch 1854;

Aphis confusa Walker 1849; Aphis craccae Linnaeus 1758; Aphis craccivora Koch

1854; Aphis euphorbiae Kaltenbach 1843;  Aphis farinosa farinosa J.F. Gmelin 1790,

Aphis galiiscabri Schrank 1801, Aphis  grossulariae Kaltenbach 1843; Aphis  idaei

van der Goot 1912, Aphis intybi Koch 1855, Aphis plantaginis Goeze 1778, Aphis

praeterita Walker 1849, Aphis pomi De Geer 1773, Aphis ruborum Börner 1932,

Aphis  schneideri Börner 1940, Aphis urticata J.F. Gmelin, Atheroides serrulatus
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Haliday 1838, Brachycaudus cardui Linnaeus 1758, Callipterinella tuberculata von

Heyden 1837, Chaitophorus leucomelas Koch 1854, Dysaphis plantaginis Pasek

1955, Hyalopterus pruni Geoffroy 1762, Lipaphis erysimi Kaltenbach 1843,

Macrosiphoniella artemisiae Boyer de Fonscolombe 1841, Macrosiphoniella

millefolii De Geer 1773, Macrosiphoniella oblonga Mordvilko 1901, Macrosiphum

(Macrosiphum) rosae Linnaeus 1758, Microlophium carnosum Buckton 1876,

Metopolophium (Metopolophium) dirhodum (Walker 1849), Nasonovia ribisnigri

Mosley 1841, Rhopalosiphum insertum Walker 1849, Rhopalosiphum nymphaeae

Linnaeus 1761, Sipha glyceriae Kaltenbach 1843, Sipha maydis Passerini 1860,

Sipha elegans Del Guercio 1905, Schizaphis graminum Rondani 1852, Schizaphis

jaroslavi Mordvilko 1921, Semiaphis dauci Fabricius 1775, Symydobius oblongus

von Heyden 1837, Tetraneura ulmi Linnaeus 1758, Toxopterina vandergooti Börner

1939, Tubaphis ranunculina Walker 1852, Tuberculatus  annulatus Hartig 1841,

Uroleucon tanaceti Linnaeus 1758, Uroleucon achilleae Koch 1855, Uroleucon

cichorii Koch 1855.

,  27 , 

, 

, 

. 

 1  38 ./ , 

 34 % .

, , 

,  14 

. 1.). Aphis

frangulae Kaltenbach 1845 Aphis fabae ssp.,

 PVY  –  0,53  0,1 [19]. 

 –  72 % -

, .
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 1.  (
), 2014 .

PVY  PLRV* ,
.

Acyrthosiphon pisum Harris 1776 0,7 3 2,1
Aphis fabae cirsiiacanthoidis Scopoli 1763 0,1 40 4
Aphis  fabae evonymi Fabricius 1775 0,1 7 0,7
Aphis  fabae fabae Scopoli 1763 0,1 143 14,3
Aphis fabae solanella Theobald 1914 0,1 111 11,1
Aphis frangulae Kaltenbach 1845 0,53** 66 34,98
Aphis gossypii Glover 1877 0,5 26 13
Aphis  nasturtii Kaltenbach 1843 0,4 9 3,6
Aulacorthum  solani Kaltenbach 1843 0,2 3 0,6
Brachycaudus  helichrysi Kaltenbach 1843 0,21 2 0,42
Brevicoryne brassicae Linnaeus 1758 0,01 8 0,08
Macrosiphum  euphorbiae Thomas 1878 0,2 8 1,6
Rhopalosiphum padi Linnaeus 1758 0,4 11 4,4
Sitobion  avenae Fabricius 1775 0,01 1 0,01

90,89
*  [17, 20]; **  [9]
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 (  90 %).

2.  63 , 
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Acyrthosiphon pisum, Aphis fabae cirsiiacanthoidis, Aphis  fabae

evonymi, Aphis  fabae fabae, Aphis fabae solanella, Aphis frangulae, Aphis

gossypii, Aphis nasturtii, Aulacorthum  solani, Brachycaudus  helichrysi,

Brevicoryne brassicae, Macrosiphum euphorbiae, Rhopalosiphum padi,

Sitobion  avenae.
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 90,89, 

.
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.:  « ». – 2004. – 465  .
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 Potato
virus Y  Potao virus M   

 64-91 % .  63
, 

. 
 Acyrthosiphon pisum, Aphis fabae cirsiiacanthoidis, Aphis fabae evonymi,

Aphis fabae fabae, Aphis fabae solanella, Aphis frangulae, Aphis gossypii, Aphis
nasturtii, Aulacorthum solani, Brachycaudus helichrysi, Brevicoryne brassicae,
Macrosiphum euphorbiae, Rhopalosiphum padi, Sitobion avenae. 

 90,89,

.
: Potato virus Y, Potato virus M, , Aphididae, ,

Solanum tuberosum, , 

SPECIES OF VIRUSES AND VECTOR PRESSURE IN EVALUATION
PHYTOSANITARY CONDITION OF THE FORESTS POTATO

O. P. Taran, L. T. M schenko, G. M. Orlovska, V. O. Chumak,
O. V. Vishnevska

Established infection of seed potato of Potato virus Y and Potato virus M and
revealed increase infection of potato plants during the growing season to 64-91 %
depending on the variety. Identified 63 species of winged aphids, migrated within the
pilot area during the growing season. Of these potential vectors of viruses is
Acyrthosiphon pisum, Aphis fabae cirsiiacanthoidis, Aphis fabae evonymi, Aphis
fabae fabae, Aphis fabae solanella, Aphis frangulae, Aphis gossypii, Aphis nasturtii,
Aulacorthum solani, Brachycaudus helichrysi, Brevicoryne brassicae, Macrosiphum
euphorbiae, Rhopalosiphum padi, Sitobion avenae. The calculated total index vector
load pilot area is 90,89, which should be considered when planning the production of
seed potatoes.

Keywords: Potato virus Y, Potato virus M, Aphididae, potato, Solanum
tuberosum, DAS-ELISA, vector pressure
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The research results on studying the harmfulness of Polymyxa betae K fungus
are pointed out. The particularities of beet plants growth under fungus influence on
different growth stages are examined. The system for contagious background
creation was elaborated for laboratory research.
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The Polymyxa betae K. fungus is detected in soil worldwide where beet is

cultivated. It is also detected in all areas of Ukraine where beet is planted, but general

situation on infectious capacity in literature is absent. Detecting and defining the

fungus infectious capacity on soil allows to predict epiphytotic situation on

rhizomania development in particular household or in entire region [1,2,5].

The fungus is found in soil in the form of cyst soruses which are especially

stable and can preserve their vital capacity up to 20-30 years. Cyst soruses are dark

brown, during maturity period can be easily detected in sugar beet root hair

contaminated by fungus. After plant penetration the polynuclear plasmodia is formed

by synchronous cross-shaped nuclear division (Fig. 1).
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a b

Fig. 5. Polymyxa betae . fungus growth stages in sugar beet root hair
(original) (400 )

a — sporangial plasmodia;
b – cyst soruses.

The expanded data on Polymyxa betae . fungus harmfulness in literature

sources are not given. According to the literature analysis results Polymyxa betae .

fungus itself is a mild pathogen and does not cause significant contamination signs of

crops growing wild. Although, its accumulation in new root hair can somewhat slow

down beet shoots growth. However, according to data provided by number of

authors, pathogen contaminating sugar beet plants causes growth weakening, leaves

yellowing and root hair extending. The latter occurs under conditions of considerable

root settlement by fungus [3,5,7].

The favourable conditions for beet seeds shooting are created at early sowing

stages when there is sufficient moisture amount and reduced pathogen activity in soil

[2]. In this connection, the vegetation period increases and plants make better use of

solar energy. Though, early sowing leads to receiving thinned shoots, visible

contamination and decrease of raw materials technical characteristics [2,3]. The

Polymyxa betae . fungus effect in given complex has not been studied.

It is worth to mention that natural contagious background is changing during

the vegetation period, depending on crops cultivated on given soil. The mixed

character of Polymyxa betae . cyst soruses stress on soil of neighbouring fields

within one farm is observed [4, 8]. However, laboratory research and studying the
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beet plant resistance to fungus can be conducted only if the steady contagious

background is provided, by creating the necessary controlled quantity in certain

period of time.

That is why the research goal was studying the Polymyxa betae . fungus

harmfulness, beet growth peculiarities under fungus effect on different development

stages, as well as the optimal contagious background formation, which will provide

the research carring out.

Research methods. An artificial contagious background was formed. In order

to conduct the research 5 g, 2 g, 7 g and 10 g of root hair contaminated by Polymyxa

betae . fungus were applied into 50 g of sterile soil with average settlement of 8-10

cyst soruses in sight of microscope. The soil without contaminated roots served as

control.  Sterile  soil  was  received  by  means  of  autoclave  for  40  min.  at  2  atm.  and

120° C for microbe destruction.

 The fungus harmfulness was examined on the example of sugar, red, and

fodder beets. Sterile soil served as control. We sowed out up to 100 seeds into

vegetation dishes and analyzed plants at the stages of shoots, first pair of leaves and

second pair of leaves.

Research results. During the test on settling various roots quantity

contaminated by fungus Polymyxa betae ., at average settlement of 8-10 cyst

soruses in sight of microscope at magnification of 400 , certain regularities were

pointed out (tab. 1). Thus, in the variant of settling more than 5 g of contaminated

roots on 50 g of soil, the considerable falling out of plants was observed, starting

from 10th day of shoots appearing. Meanwhile, shoots quantity as regards control on

the 10-th day was less for 7,1 % at settling 2 g of contaminated roots, for 11,4 at 5 g,

for 21,5% at 7 g and for 22,8 % at 10 g of shoots. On the 15th day there was less

shoots for 2,7%, 18,4%, 24,5% and 24,7% correspondingly (table 1).

Providing  that  2  g  of  contaminated  roots  were  settled  on  50  g  of  soil  the

considerable plant falling out was not observed and constituted 3,1%. Such infection

quantity provided root hair contamination within 3,8 plasmodia in sight of

microscope, which is insufficient for variety-resistance indices and trustworthiness of
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1. Sugar beet roots settling by fungus Polymyxa betae . at different contamination stages of soil (laboratory tests,

Ukr SRSPQ IPP, Ukrainian variety CHS 75)

Shoots contaminated by
fungus Polymyxa betae

.

Sugar beet plant condition on the day from their appearance
5- th, average 10-th , average 15-th , average average

Shoots
quantity, %

Plasmodia
quantity, pcs.

Shoots
quantity, %

Plasmodia
quantity, pcs.

Shoots
quantity, %

Plasmodia
quantity, pcs.

Shoots
quantity, %

Plasmodia
quantity, pcs.

Control, without
contaminated shoots
applying

80,7 0 94,7 0 93,9 0 89,8 0

2 g of shoots on 50 g of
soil

81,2 2,4 87,6 4,1 91,2 4,8 86,7 3,8

5 g of shoots on 50 g of
soil

79,6 6,2 83,3 8,4 75,5 9,6 79,5 8,1

7 g of shoots on 50 g of
soil

77,4 6,4 73,2 8,8 69,4 10,2 73,3 8,4

10 g of shoots on 50 g
of soil

78,6 6,7 71,9 9,2 69,2 10,5 73,2 8,8
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 laboratory research.

The settling 5 g of roots contaminated by fungus Polymyxa betae ., at

average settlement of 8-10 cyst soruses in sight of microscope at magnification of

400   on 50 g of soil turned to be the optimal quantity; provided sugar beet Ukrainian

variety CHS 75 contamination within 8,1 plasmodia in sight of microscope, and

resulted in mild plant falling out.

Using the research results we elaborated the system of contagious background

creation for conducting tests under laboratory conditions and estimating beet

resistance.

The conducted research in 2008, 2009 and 2010 years confirmed that

Polymyxa betae . fungus shows signs of harmfulness at early stages of plant growth.

Soil, containing a large quantity of cyst soruses affects seeds resemblance and damps

their growth [4,5,7].

The fungus harmfulness research showed that it mainly depends on the level

the root hair is affected by plasmodia. In some way this index has distinct

characteristic on various beet sorts. The research carried out during 2008-2010 years

in Ukr SRSPQ IPP resulted into determining that the level of root hair settlement by

Polymyxa betae . fungus in sugar and red beets is larger than in fodder beets. Thus,

the average number of plasmodia in sight of microscope at magnification of 400 was

10,3 pcs., 8,9 pcs. and 11,9 pcs. – in sugar beet; 9,1 pcs., 7,7 pcs., 10,1 pcs. – in red

beet;  8,4  pcs.,  7,1  pcs.  8,9  pcs.  –  in  fodder  beet  (table  1).  The  plasmodia  quantity

change at different stages of beet growth, during the research period, responds to the

overall Polymyxa betae . fungus growth (tab. 2).

The gathered data affirms that harmfulness manifestation as regards control

preserves its characteristics in all variants. The plants of sugar, red and fodder beet

had reduced shoots in contaminated soil and also slower growth, than at control, was

observed. The fact that first leaves formation occurs for 5-7 days later confirms it.

Under conditions of soil contamination by Polymyxa betae . fungus, the

sugar beet plants falling out at early growth stages was on the average up to 22%, to

18% in red beet and to 14% in fodder beet.
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2. Beet growth and root hair contamination by Polymyxa betae . fungus (laboratory tests, Ukr SRSPQ IPP)

Culture Soil

Plant growth phase

Fork (shoots) First pair of leaves Second pair of leaves average

Shoots
quantity, %

Plasmodia
quantity,

pcs.

Shoots
quantity, %

Plasmodia
quantity,

pcs.

Shoots
quantity, %

Plasmodia
quantity,

pcs.

Shoots
quantity, %

Plasmodia
quantity,

pcs.
1 2 3 4 5 6 7 8 9 10

2008 year

Red beet
(Bordeaux

237)

sterile 95 0 93 0 91 0 93,0 0

contaminated 81 5,8 73 8,8 69 12,8 74,3 9,1

Sugar beet
(hybrid

Shevchenkiv
skyi)

sterile 94 0 93 0 91 0 92,6 0

contaminated 82 6,4 68 9,6 64 14,8 71,3 10,3

Fodder beet
(hybrid

Ursus poly)

sterile 96 0 94 0 94 0 94,6 0

contaminated 87 6,1 79 7,6 77 11,6 81,0 8,4

2009 year

Red beet
(Bordeaux

237)

sterile 92 0 90 0 90 0 90,6 0

contaminated 82 5,6 72 7,2 67 10,3 73,6 7,7
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1 2 3 4 5 6 7 8 9 10
Sugar beet

(hybrid
Shevchenkiv

skyi)

sterile 91 0 90 0 89 0 90,0 0

contaminated 86 5,9 72 8,4 68 12,6 75,3 8,9

Fodder beet
(hybrid

Ursus poly)

sterile 93 0 90 0 90 0 91,0 0

contaminated 90 5,2 82 6,4 78 9,9 83,3 7,1

2010 year

Red beet
(Bordeaux

237)

sterile 89 0 88 0 87 0 88,0 0

contaminated 78 6,6 70 9,8 66 13,9 71,3 10,1

Sugar beet
(hybrid

Shevchenkiv
skyi)

sterile 93 0 91 0 90 0 91,3 0

contaminated 81 8,9 65 12,7 60 14,2 68,6 11,9

Fodder beet
(hybrid

Ursus poly)

sterile 92 0 92 0 90 0 91,3 0

contaminated 86 4,8 75 8,8 71 13,2 77,3 8,9
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It should be noted that plants falling out at different stages of beet growth

(shoots, first pair of leaves) was somewhat bigger than at further plant growth. In

this way, the quantity of plants falling out at the second pair of leaves stage,

regardless of increased root hair contamination by Polymyxa betae . fungus,

didn’t exceed 5 % in all beet sorts. Further plants falling out had individual

character. This phenomenon can be explained by of their vital capacity increasing

and enlarging of root hair not contaminated by fungus

Under favourable conditions and combined action with other pathogens

such fungus parasitism, due to reduced shoots on contaminated fields, can lead to

additional expenses on seeds.

Conclusion

Basing on the research results it was determined that in order to create

Polymyxa betae  fungus contagious background under laboratory conditions it is

relevant to apply 5 g of contaminated roots on 50 g of sterile soil. Larger dosages

of contaminated roots settlement leads to considerable falling out of test plants,

lower dosages do not give the necessary root hair contamination for trustworthy

data receiving. Given measure provides sugar beet Ukrainian variety CHS 75

contamination within 8,1 plasmodia in sight of microscope, and results in mild

plant falling out.

The Polymyxa betae . fungus under conditions of western Forrest-steppe of

Ukraine can cause considerable losses at early growth stages of beet, especially

lead to shoots quantity decrease in sugar beet within 22%, in red beet —18%, in

fodder beet — 14%.
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THE METEOROLOGICAL FACTORS EFFECT UPON POTATO

PESTS SPREADING AND GROWTH IN WESTERN FOREST-STEPPE

REGIONS OF UKRAINE

G. M. Shevaga, M. M. Kyryk, V. M. Gunchak

The research results on potato pests spreading and growth, as well as data on
average monthly temperature dynamics and precipitation amounts during May-
August for 2008-2014 years in conditions of Western forest-steppe regions of Ukraine
were pointed out. Applying visual and serodiagnostic method we determined the
specific character of variety susceptibility to pest contamination.

Keywords: potato, pests, spreading, growth, hydrothermal coefficient
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The optimal acclimatization conditions of Cydonia oblonga plant-regenerants that
cause increase in graft level from 82,5 % (  2-10,  4-12 and S do) to 95,0 % (quince
Anzherska) were defined. The incentive effect of boric acid and potassium permanganate
on Cydonia oblonga plant-regenerants acclimatization in the hothouse insulator was
revealed.

Key words: Cydonia oblonga, clonal micro-reproduction process, adaptation,
acclimatization to conditions ex vitr

Reproduced plants adaptation to unsterile conditions is the final stage of clonal

micro-reproduction. The possibility to enroot fruit plants under conditions ex vitro

evokes significant interest in the branch of agricultural biotechnology. It is connected

with clonal micro-reproduction process acceleration and reduction of expenses,

providing the sanitized planting material is received. The absence of reliable adaptation

technology can bring all the effort, spent on reproduction in culture in vitro, to nothing.

Dying of plants after transplanting can be connected with mild transpiration control by

microplants themselves and organotrophic way of nutrition [ 8, 9, 10].

mailto:ukrndskr@gmail.com


Plant adaptation to unsterile conditions depends on culture, growth regulators, the

time plants are put into conditions in vivo, way plants enroot, environment composition,

way of leaves and roots adaptation [1].

During conditions change from in vitro to in vivo the plants are susceptible to

stress, result of the entire succession of microclonal plants anatomico-physiological

particularities: neuter wax cuticle of leaves, passive stomatal mechanism, low

photosynthetic activity, vitrifaction and imperfect vascular link between the root and the

shoot, imperfect or absent root hair that complicates water absorption and nutrition

elements transportation [3, 4]. Such peculiarities of microclone composition and

cultivation conditions in vitro stipulate high transpiration level of leaves and as a result

their dehydration and fading [4, 6].

The strict control of air, temperature, water and nourishing regimen is needed

during acclimatization of plants cultivated under conditions in vitro. Mineral nutrition is

the most important element, which comes to fulfillment of plastic, electrochemical,

osmotic and catalytic functions. For professional gardening it is important to support the

necessary  level and optimal amount of nutriments in substrata on turf base [7].

There are considerable amount of schemes on microplants transfer into unsterile

conditions. For efficient plant adaptation special equipment which maintains the set

humidity and temperature, aeration degree of soil substratum is used in modern

laboratories.

Research materials and methods. The research was conducted during 2013-2014 years

in the laboratory of biotechnology and reproduction of fruit cultures in the hothouse

complex of the Ukrainian scientific-research station of plant quarantine PP NAAS.

The research objects were the Cydonia oblonga vegetative wildings, Anzherska in

particular, ,  29, Sido and  4-6,  4-12,  2-10.

The following schemes were used for Cydonia oblonga microclonal plants

acclimatization to conditions ex vitr [5]:



1. Cydonia oblonga plant-regenerants transplanting into unsterile substratum with

mix of turf, sand, soil and perlite in proportion of 1:1:1:1, moistened by mineral salts

solution of Murashige-Skoog nourishing environment without vitamins, growth

regulators and sucrose – control.

2. Cydonia oblonga plant-regenerants transplanting into sterile substratum with

mix of turf, sand, soil and perlite in proportion of 1:1:1:1, moistened by mineral salts

solution of Murashige-Skoog (MS) nourishing environment without vitamins, growth

regulators and sucrose.

3. Cydonia oblonga plant-regenerants transplanting into double-layer substratum

with filling the 2/3 of hole capacity by unsterile substratum with mix of turf, sand and

soil in proportion of 1:1:1. A third left was filled with sterile perlite and moistened by

mineral salts solution of MS nourishing environment without vitamins, growth

regulators and sucrose. Plant roots were thoroughly cleaned from remains of nourishing

environment in potassium permanganate solution. Plants were transplanted into

substratum so the roots did not touch the soil substratum.

Transplanted Cydonia oblonga plants were covered by glass caps. Plant

acclimatization to conditions ex vitro went on for two months. The first month we

maintained the temperature of 23±2 ° , relative humidity (RH) – 90 %, illumination 2,0

klx and photoperiod 16 hours. Second month – RH 50%, temperature, illumination and

photoperiod the same as during the first.

Adaptation of mericlonal plants to cultivation conditions n vivo was conducted in

the hothouse insulators. Acclimatized plant-regenerants were transplanted onto perlite

which once in seven days was moistened by mineral salts  solution of MS nourishing

environment without vitamins, growth regulators and sucrose, previously dissolved in 10

times. Before transplanting the plants were treated by 0,01% solutions of boric acid,

potassium permanganate and Peroxide M agro. In order to prevent dying of plants due to

high transpiration level they were sprinkled with water every day.



Mathematical planning and statistic processing of received experimental data was

conducted using methods of Dospehov, 1985 [2].

Research results. In order to receive planting material of good quality, suitable

for transplanting into conditions of open soil, it is necessary to develop methods of

regenerants acclimatization to soil conditions. The quince plants are better cultivated on

hoed, aired and sufficiently moistened soils. That is why, while selecting substratum we

took into account certain agro physical characteristics, namely porosity of composition

and high hygroscopicity, which stipulates their influence on mechanical structure of soil.

In such case the gradual nutrition reorganization of transplanted plant to the side of

autotrophy took place, since environment, surrounding roots, has similar salt content,

but does not have exogenous sugars. As long as perlite does not contain organic

fertilizer that decays it makes roots lesion impossible and so the mushroom microflora

development round roots before their transplanting into unsterile substratum did not take

place. The roots developed thick and resilient, light brown with side offshoots. Besides

that we observed growth enhancement of overground shoots and leaf surface

enlargement in comparison with the control (fig.1.1).

The effectiveness of using one-layer substratum for Cydonia oblonga

acclimatization varied from 35,0 % (quince S do) to 62,0 % (quince  29). For quince

 29 the graft level of plant-regenerants under these conditions was at the level 62,5

%,  4-12 – 57,5 %,  4-6 – 55,0 %,  2-10 – 52,5% and quince  – 44,0 %.

Acclimatization process caused increase of the graft level of plant-regenerants

from 82,5 % (  2-10,  4-12 and S do) to 95,0 % (quince Anzherska), as long as we

use double-layer substratum. For plant-regenerants of quince  29 this index was

92,5%, quince ,  4-6 – 85,0 % (fig.1.2).



Fig. 1.1 Cydonia oblonga plant-regenerants acclimatization under

conditions ex vitro

0

20

40

60

80

100

120

Anz
he

rsk
a

Sido

Vegetative wilding of Cydonia oblonga

G
ra

ft 
of

 p
la

nt
 re

ge
ne

ra
nt

s, 
%

1
2
3

Fig.1.2 Cydonia oblonga plant-regenerants acclimatization effect under

conditions ex vitro

         Note:        - unsterile substratum (control);        - one-layer;           - double-layer



High humidity and substratum dampness create perfect conditions for

development of mushroom infection that causes dying of transplanted plants.

 In order to prevent mushroom infections and to increase the graft level of plant-

regenerants to natural cultivation conditions we treated Cydonia oblonga plant-

regenerants with 0,01% antiseptic solutions (table 1).

The received results confirm the effectiveness of Cydonia oblonga plants

treatment with the solutions of boric acid and potassium permanganate. The

effectiveness of applying KMnO4 as antiseptic was from 95 % (quince Anzherska) to 60

% (quince S do).

The percentage of adapted plants in case of applying antiseptic HBO3 varied from

90 % (quince Anzherska,  29) to 50 % (quince S do).

Negative result was received by plant treatment with 0,01% Peroxide M agro

solution. The percentage of adapted plants in given case was 15 % (quince Anzherska,

 29) and 5 % for other Cydonia oblonga forms, besides quince S do plant-regenerants

for which this preparation turned out to be ineffective.

1. Antiseptics influence upon Cydonia oblonga regenerants adaptation process to
conditions in vivo

Vegetative
wilding of
Cydonia
oblonga

Plants adapted, %
Antiseptics solution , 0,01%
Control KMn O4 HBO3 Peroxide M

agro
1 2 3 4 5

 Anzherska 20,0±0,6 95,0±2,8 90,0±2,7 15,0±0,6
 29 20,0±0,6 90,0±2,6 90,0±2,8 15,0±0,5

10,0±0,4 65,0±2,0 60,0±1,9 5,0±0,3
 S do 5,0±0,2 60,0±0,5 50,0±1,6 0
Quince 4-6 15,0±0,5 85,0±2,7 80,0±2,5 5,0±0,2
Quince 2-10 15,0±0,6 80,0±2,5 80,0±2,6 5,0±0,3
Quince 4-12 15,0±0,5 90,0±2,7 85,0±2,7 5,0±0,2



Sprinkled with the solutions of boric acid and potassium permanganate in the

process of adaptation the plant-regenerants were protected from mushroom infection and

had positive impact on their growth.

Conclusion

Applying double-layer substratum on acclimatization stage ex vitro initiates graft

process of plant-regenerants from 82,5 % (  2-10,  4-12 and S do) to 95 % (quince

Anzherska). Moreover, the incentive effect of boric acid and potassium permanganate

on Cydonia oblonga plant-regenerants adaptation process in the hothouse insulator was

detected.
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OPERATION PROOXIDANT-ANTIOXIDANT SYSTEM IN LEAVES OF

THE HORSE CHESTNUT ORDINARY AND CHESTNUTS IN THE

CONDITIONS OF TECHNOGENIC POLLUTION AND WATER SCARCITY

Yu.V. Lykholat, A. S. Rossikhina-Galich , O.S. Trokhaniak, I. P. Hrygoryuk

Allocated the dynamics of the activity of antioxidant enzymes, such as catalase,
peroxidase and superoxidedismutase and content of TBA-active products in leaves of
Horse hestnut and Horse hestnut dible during the vegetation period in the
technogenic polluted conditions of the Botanical Garden of Dnepropetrovsk National
Univercity of Oles Gonchar.
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INFLUENCE OF ABIOTIC FACTORS ON THE REPRODUCTION AND

SURVIVAL OF HERBIVORES IN MODERN MAJOR FIELD CROP

ROTATIONS STEPPE OF UKRAINE

V. V. Sakhnenko, K. A. Ivanova

This article is about the environmental characteristics of certain types of pests
that breed in field crop rotations and generalized indicators of influence of
environmental factors on the development and mass reproduction of insects in space
and time in the modern farming systems.

Keywords: phytophages, agrocenosis, field crops, phytosanitary condition of
the environment, agri-environmental indicators, structure of entomological complex,
aphids, meadow moth, fall armyworm
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ADAPTIVE PLASTICITY IN OSMOTIC STRESS

OF BIOTECH CANOLA (BRASSICA NAPUS L.) POSSESSING CYP11A1 OR

SIMULTANEOUSLY DESC AND EPSPS TRANSGENES

L.O. SAKHNO, PhD, Senior Scientist

Institute of Cell Biology and Genetic Engineering of NAS of Ukraine

-mail: sakhno2007@ukr.net

In order to study the osmotic stress tolerance of canola (Brassica napus L.)
plants constitutively expressing cyp11A1 or simultaneously desC and epsps genes
that encode bovine cytochrome P450SCC or 9 desaturase from cyanobacterium
Synechococcus vulcanus and bacterial enolpyruvat shikimat phosphate syntase,
respectively, the influence of different osmotic pressures induced by mannitol
addition on plant in vitro growth was estimated by evaluation of fresh weight (FW),
total soluble protein content (TSP), and superoxide dismutase activity (SOD).
Transgenic cyp11A1 lines formed higher FW and TSP (by 30% and 36%,
respectively) as well as they had up to 1.65-fold higher SOD activity in comparison
with initial plants under normal conditions. FW and SOD activity of cyp11A1 plants
were higher and TSP was similar compared the control plants under osmotic stress.
Biotech desC/epsps lines showed no differences compared with untransformed plants
both in normal and stressful conditions. Adaptive plasticity to osmotic stress of
cyp11A1canola was higher than ones of initial and desC/epsps plants. It may be due
to increase in SOD activity.

Keywords: Brassica napus; cyp11A1; desC; mannitol; osmotic stress; SOD
activity

Drought and soil salinity are the major environmental factors limiting plant

agricultural productivity [26, 6]. Both drought and salinity cause osmotic stress to

plants. Tremendous efforts of plant biotechnologists are focused on obtaining of new

genotypes which would able to grow without loss of productivity in different stressful

conditions [15, 2]. Transgenesis is successfully used for the improvement in biotic

and abiotic stress tolerance of crop plants [14, 17].

Recently we have obtained canola lines bearing mammalian cyp11A1 gene [21]

and ones expressing simultaneously cyanobacterial desC and bacterial epsps genes [19]

mailto:sakhno2007@ukr.net


in their nuclear genomes. Cytochrome P450SCC from bovine adrenal cortex

mitochondria is encoded by cyp11A1 gene. Heterologous cytochrome affected the

biosynthesis of steroid compounds in transgenic tobacco (Nicotiana tabacum L.)

[24]. SOD activity increase in leaf tissue of cyp11A1 canola was detected in physiological

conditions [20]. It may be the prerequisite for stress tolerance of different origin [10].

Plant resistance to phosphonomethyl glycine herbicides (Roundup) is provided by

epsps gene  and  was  proved  for  our  transgenic  canola in vitro and greenhouse [19].

Acyl-lipid fatty acid desaturase DesC catalyzes the transformation of a single bond

between  carbon  atoms  (C-C)  in  acyl  chains  into  the  double  bond  (C=C)  in  position

C9 [11]. The increase in the unsaturation of fatty acid residues in cellular membrane

is needed for sustaining the required membrane fluidity at low temperatures. Despite

activity of heterologous desC gene transgenic canola plants had no differences in

tolerance to low positive temperature compared untransformed ones [23].

The aim of the present work was to analyze the transgenic canola growth under

osmotic stress in vitro for future testing in greenhouse under drought because the

correlation was shown of osmotic tolerance in vitro with drought resistance in vivo

[7, 8].

Materials and methods. Plant material. Spring canola plants (B. napus L.)

cvs Mariia and Obreey were used as the controls because they were initial material

for genetic transformation in the experiments with cyp11A1 and desC/epsps genes,

respectively. Transgenic homozygous 2 generation lines bearing cyp11A1 gene

2  and 2 ) were obtained by self-pollination of primary (T0) transformants

under greenhouse conditions [21] and analyzed in this study. These lines were chosen

because of the best growth parameters in seed germination experiments under heat

[18]. The best lines expressing desC/epsps genes (18b (T0 generation) and 18b/25 (T1

generation) [19] were also investigated. The control and transgenic plants were

propagated in vitro by grafting and were grown under same cultivation conditions

(16/8 light/dark photoperiod, +23° , 4000 – 5000 lux) before osmotic stress

experiments in the test Sigma 25×150 mm tubes with 15 ml agar-solidified MS [13]

medium for four weeks. Then the plant shoots bearing one fully expanded leaf were



cut off and immersed into 5 ml liquid MS medium supplemented with mannitol in the

same Sigma tubes. The slips of filter paper were placed at the bottom of the tubes for

better shoot location. Mannitol was added to liquid MS medium (0, 100 mM, 200

mM, 500 mM) before autoclaving for osmotic stress induction. Plants were grown

under  the  same  cultivation  conditions  for  two  weeks.  Fresh  weight  (FW)  was

measured using the scale Pioneer™ PA413C (Ohaus Corporation, USA).

Total soluble protein (TSP) content was measured using Bradford’s method

[3]. Extracts from the upper plant leaves (100 mg) were prepared in triple volume of

50 mM Tris/HCl buffer, pH 8.0. The probe optical density was determined at 595 nm

by BioPhotomether Eppendorf, v.1.35 (Germany). Bovine serum albumin

(Fermentas) was used as standard for calibration curve.

Superoxide dismutase (SOD) activity was detected using the method based on

photochemical oxidation of nitro blue tetrazolium [1]. Fresh plant material (100 mg)

was pounded with 1 ml of 50 mM Tris-HCl buffer (pH 8.0) in a mixer mill Retsch

MM 400 (Germany) and centrifuged at 13000 g (4° ) for 15 min. The supernatant

was used for analyses. Formazan formation was held in an Eppendorf tube (1.5 ml) as

described in [20].

Three independent experiments were conducted in five replications. Data were

reported as means ± SD and calculated using Microsoft® Office Excel 2003

(Microsoft Corporation) standard functions. Data were analyzed statistically by the

Student’s t-test. Results were considered statistically significant when p < 0.05.

Results and discussion. Influence of in vitro osmotic stress on canola growth

was investigated by evaluating such indexes as FW, TSP content, and SOD activity in

the wild-type and biotech plants. 2  line bearing cyp11A1 transgene produced FW

up to 1.3-fold higher than the control plants in physiological conditions, similar to the

control in medium with 100 mM mannitol, 55% and 100% above the control plants in

media with 200 and 500 mM mannitol, respectively (fig.1). Thus, the expression of

bovine cyp11A1 gene in canola plants led to improvement tolerance to osmotic stress

in vitro in term of higher FW production. Similar results were obtained under drought

stress with transgenic canola that overexpressed wheat Mn SOD3.1 [7], and common



wheat lines that were transgenic for the betA gene encoding choline dehydrogenase

from Escherichia coli [9]. There were no differences in FW between desC/epsps and

wild-type plants both in normal conditions and osmotic stress (fig.1).

Fig.1.  Fresh weight of  control  and biotech canola plants in osmotic stress
growth. Here and in fig.2 and fig.3 error bars represent mean±one standard
deviation and asterisk * indicates significant differences between experimental value
compared with control ones (p 0.05)

TSP content in canola cyp11A1 lines was significantly higher (up to 1.36-fold)

than in the initial plants under non-stressed conditions (fig.2). TSP of cyp11A1 plants

decreased to 26±1.98 mg/g FW in 22c line and 28±3.36 mg/g FW in 2  line, and

got be similar to the control one (27.5±1.38 mg/g FW) in growth on the culture

medium with the lowest mannitol concentration (100 mM). TSP content was not

influenced both in the control and transgenic lines when stress pressure arose (200

mM and 500 mM mannitol). Protein accumulation similar the control level was

documented in cyp11A1 leaves during osmotic stress growth. No effect of salt stress

on leaf soluble proteins was observed in two canola cultivars Dunkeld (salt tolerant)

and Cyclon (salt sensitive) [16]. Leaf TSP decreased in barley Hordeum vulgare L.

[22] seedlings in drought, and in leaves and roots of maize Zea mays under PEG-

induced osmotic stress [12], in medical water hyssop Bacopa monnieri L. plants in

NaCl and mannitol stresses [4].



Fig.2. Total soluble protein content in leaves of control and biotech canola
plants in osmotic stress growth.

In the absence of osmotic stress SOD activity in cyp11A1 canola leaves was

higher (51±3.53 U/mg protein for 2  line and 49±5.5 U/mg protein for 22c line)

than in control ones (31±2.06) (fig. 3). When osmotic pressure rose (100 mM

mannitol), SOD activity increased sharply in 22c transgenic line up to 1.7–fold

comparing normal level, but it corresponded to the non-stressed level in the control

and 21a plants. In 22c line SOD activity declined (62±1.5) and became comparable

to the control (56±2.01) after mannitol increase in the medium up to 200 mM. At the

same time SOD activity elevated markedly in T21a line by 51% (200 mM mannitol)

and 100% (500 mM mannitol) above it in non-stressed conditions. This line was

distinguished by SOD activity increase in hyperosmotic stress, while SOD activity

lowered in the control (34±1.73 U/mg protein) and other transgenic cyp11A1 line

(53±1.96 U/mg protein). Changes in SOD activity were similar in desC/epsps canola

and control plants under growth with- or without mannitol (fig.3).

 The T21a cyp11A1 line was characterized by the highest biomass production in

the hyperosmotic stress induced by mannitol (fig. 1). At the same time it possessed



Fig. 3. SOD activity of the control and biotech canola plants in leaves
under growth in osmotic stress.

the highest SOD activity (fig. 3) in these conditions. The similar pattern was observed

in Arabidopsis thaliana seedlings expressing cytosolic Cu/Zn SOD of Potentilla

atrosanguinea [5] in NaCl stress. It was suggested that SOD activity can be used as

an indirect selection criterion for screening drought-resistant plant materials [25].

SOD activity increase due to heterologous gene expression often leads to plant

growth improvement especially in unfavourable conditions. Adaptive plasticity of

plants characterized by increased SOD activity is higher than one of plants with

lowered SOD activity [5, 7, 10].

Conclusions. Physiological indexes such as FW, TSP, and SOD activity were

higher in cyp11A1 canola in non-stressed conditions. FW and SOD activity of these

plants were higher and TSP was similar compared to the control plants under osmotic

stress. Biotech desC/epsps lines  showed  no  differences  in  comparison  with

untransformed plants both in normal and stressful conditions. Thus, adaptive

plasticity  to  osmotic  stress  of  cyp11A1canola was higher than ones of initial and

desC/epsps plants in term of FW formation. Expression of heterologous cytochrome

P450SCC in biotech plants led to increase in adaptive plasticity under osmotic stress,

and activity of both alien DesC and EPSPS did not.
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TRANSFORMATION OF ARABLE LANDS OF KIEV REGION

V. M. Starodubtsev, A. V. Mohila, I. S. Vlasenko

Changes in use of arable lands in the Kiev outskirts for the period 1990-2014
were investigated. It was revealed that large area of arable lands was allocated for
household and industrial construction. And sizeable area is not used in agriculture
and overgrows with thicket. For an estimation of rate and character of arable
lands transformation on investigated area time series of space Landsat images and
large-scale images of cartographic service “Google Earth” were used.

Key words: arable land, build-up of lands, afforestation, cartographic service,
space images, monitoring
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ONITORING OF THE MUNICIPAL SOLID WASTE LANDFILLS
WITH DUE REGARD FOR THEIR EFFECT ON RUAL AREAS

N. A Makarenko, O. O. Budak

The article presents results of analysis monitoring of solid waste landfills in
Myronivka, Kyiv oblast. It is shown that monitoring of landfills should combine
information about the site of waste storage, the research of their impact on the
environment, particularly to rural areas, and the development of counter-measures
for reduce negative impacts and risks.

Key words: solid waste landfill, rural areas, monitoring system
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FORMING OF PIGMENTAL COMPLEX OF PUFF APPARATUS OF

BUCKWHEAT BY THE ACTIONS OF BIOLOGICAL PREPARATIONS

S. M. Hrytsaenko, A. A. Datsenko

The results of researches are presented from the study of action of different
norms  of microbiological preparation of  Diazobakterin (150, 175, 200 ml) and
methods of application  of regulator of growth of plants of  Radostim (treatment of
seed before sowing is 250 ml/t, sprinkling of sowing is 50 ml/hectare) on content of
sum of chlorophyll but also in   the sheets of buckwheat.

Keywords: regulator of growth of plants, microbiological preparation,
buckwheat, sum of chlorophyll..



 606. 57.08

 W7

AGROBACTERIUM – 

. . *,

. . , . 

E-mail: nikafedorchuk@gmail.com

2+

 W7 
 Nicotiana tabacum. ,  W7 

 25 

.
: , Nicotiana tabacum,

, Agrobacterium tumefaciens, 

, , . 

,

, , 

. 

Agrobacterium tumefaciens ,

. , 

, 

 [1]. 

, 

*  - , . . 

mailto:nikafedorchuk@gmail.com


, 

 [2]. , 

.

,  –

, 

 [3]. ,

: 

. 

, 

,  [4, 5]. , 

, 

, 

 [6], 

. 

,  [7]. , 

 10

Agrobacterium

 24 – 25 %. , 

. , 
2+ , W7, 

Agrobacterium Nicotiana tabacum.

.  in vitro 

 Nicotiana tabacum.

 [8] .



Nicotiana tabacum  1,5-2,5 2. 

2+-

 W7 (Sigma, ), 

.

,  (10 ) 

 -20 0 . 

 W7:  5  100 .

 AGL1

Agrobacterium tumefaciens,  pGH217 

 (gus)  35S 

 ( ) nos- , 

hpt, . 

. . .  (

, , ) ( . 1).

 pGH217  AGL1

Agrobacterium tumefaciens  [9].

. 1.  pGH217: LB  RB – -
,  P35S  –  35S  ,  GUS  –  ,  nos  –

, hpt – 

 W7

,  1  6-

 ( ) (Sigma, )  0,1 

) (Sigma, ),  5  400 



 7 . 

, .

 (1-15 ) 

.

.

 W7 

Nicotiana tabacum. ,

 W7  C 2+ ,

, 

 [10]. , 

,  C 2+

, 

, , , ,

 [11, 12, 13]. C 2+ -

 C 2+

 [14, 15]. ,  W7  (5, 10  20

) 

Nicotiana tabacum  14 

, 

W7 ( 25, 50,  100 ), 

 76, 56  23 %, , 

 78 %.

 W7 

. -

 25, 50  100 

70, 50  20 % , 

 73 % ( . 2). 



,  5 . 

 ( 50) 

 (1-15 ) 

,  5 

Nicotiana tabacum.

. 2.  W7 

, , , , 

,  W7,

 ( .3).

. 3. , 
Agrobacterium- :  – ;  – 25 
W7



,  10  5 

Nicotiana tabacum, 

 W7

,  13 , 

 5  ( . 3).

, 

,  24-25 % 

Agrobacterium  [7], W7 

, .

 W7 

Nicotiana tabacum. 

, 

 W7  25 

, -

. , 

 2-2,5 

, . , 

Agrobacterium-

, 

.

1. Subramoni S. Agrobacterium tumefaciens responses to plant-derived

signaling molecules / Subramoni S., Nathoo N., Klimov E. and Yuan Z.C. // Plant

Science. – 2014. – Vol. 5. – P.322

2. Nam J. Differences in susceptibility of Arabidopsis ecotypes to crown

gall disease may result from a deficiency in T-DNA integration / Subramoni S.,

Nathoo N., Klimov E. and Yuan Z.C. // PlantCell. – 1997. – Vol. 9. – P. 317–333.



3. Tang W. Okadaic acid and tri uoperazine enhance Agrobacterium-

mediated transformation in eastern white pine / Tang W., Lin J., Newton R // Plant

Cell Rep. – 2007. – Vol. 26. – P. 673 – 683.

4. Chunhua Z. Composition and function of the Arabidopsis WAVE

complex during epidermal morphogenesis / Z. Chunhua, S. Brankle, E. Mallery,

D.B.  Szymanski  //  16th  Int.  Conf.  on Arabidopsis Res: 15–19 June, 2005:

Abstracts. – 2005. – P. 131

5. Hanks S. K. Protein kinase catalytic domain sequence database:

identification of conserved features of primary structure and classification of

family members / Hanks S. K., Quinn A. M. // Methods in Enzymology. – 1991. –

Vol.200. – P.38 – 62

6. Wang H. The protein phosphatases and protein kinases of Arabidopsis

thaliana  / Wang H., Chevalier D., Larue C., Cho S.K., Walkera J.C. // Arabidopsis

Book. – Rockville, 2007. – P. 1–38.

7. 2+ , , 

 / . ,

. . , . . , . . . // . – 2014. –

11. – . 165.

8. Murashige T. A revised medium for rapid growth and bioassays with

tobacco tissue culture / Murashige T., Skoog F.// Physiol. Plant. – 1962. – Vol. 15.

– P. 473–497.

9. Wise A.A. Three methods for the introduction of foreign DNA into

Agrobacterium / Wise A.A, Liu Z., Binns A.N. // Methods in Molecular Biology. –

2006. – . Vol. 343. – P. 43–53.

10. Trewavas A. Calcium signaling in plant cell: the big network /

A. Trewavas, R. Mahlo // Curr. Opin. Plant Biol. – 1998. – Vol. 1. – P. 428–433.

11. Chin D. Calmodulin, a prototypical calcium sensor / D. Chin, A. Means

// Trend. Cell Biol. – 2000. – Vol. 10. – P. 332–328.



12. Park C. Pathogenesis-related gene expression by specific calmodulin

isoforms in dependent in NIM1, a key regulator of system acquired resistance / C.

Park, W. Heo, J. Yoo, J. Lee // Mol. Cells. – 2004. – Vol. 18. –P. 207–213.

13. Tirichine L. Deregulation of a Ca2+/calmodulin–dependent kinase leads

to spontaneous nodule development / L. Tirichine, H. Imaizumi-Ankaru, S.

Yoshida, Y. Murakami //. – Nature. – 2006. – Vol. 441. – P. 694–701.

14. Sathyanarayanan P. Decoding Ca2+ signals in plants / Sathyanarayanan

P.// Crit. Rev. Plant Sci. – 2004. – P. 23. – Vol. 1–11.

15. Osawa  M.  Solution  structure  of  calmodulin-W-7  complex:  basis  of

diversity  NMR  in  molecular  recognition  /  M.  Osawa,  M.  B.  Swindells,

J. Tanikawa, T. Tanaka // J. Mol. Biol. – 1998. – Vol. 276. – P. 165–176.

 W7 AGROBACTERIUM –

. . , . . 

2+-
 W7 

 Nicotiana tabacum. , 
 W7  25 

.
: , Nicotiana tabacum,

INFLUENCE OF SERIN-THREONINE PROTEINE-KINASES INHIBITOR

W7 ON AGROBACTERIUM-MEDIATED PLANT TRANSFORMATION

V. Fedorchuk, A. Yemets

In this study effects of W7 on the efficiency of Agrobacterium-mediated of
tobacco (Nicotiana tabacum L.) were investigated. Despite the fact that the



transformation efficiency did not exceed control, significant increase the growth rate
of regenerated plants was observed after W7 treatment.

Key words: agrobacterium transformation, Nicotiana tabacum, inhibitors of
protein kinase
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APPLYING INDICES OF THE RELATIVE ELECTROLYTES LEAKAGE

FOR POTATO RESISTANCE ESTIMATION TO ALTERNARIOSIS

A. T. Melnyk, M. M. Kyryk, V. M Gunchak

The research results on studying 12 potato varieties resistance to alternariosis,
using electrolytes leakage method are pointed out. Four selected potato varieties
Chervona Ruta, Poliske Dzherelo, Oksamyt-99 and Slovianka, which are referred to
middling late and middling ripe group, have resistance to alternariosis
contamination. Given varieties are recommended for cultivation on the territory of
western Forrest-steppe of Ukraine.

Key words: potato, varieties, alternariosis, resistance, leakage electrolytes
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THE INFLUENCE OF THE BEET CYST NEMATODES ON THE

DEVELOPMENT OF A ROOT ROT AT SPRING RAPE

T. I. BONDAR

Head of the phytosanitary examination and diagnosis of diseases of Ukrainian

Laboratory of Quality and Safety of Agricultural Products NUBIP Ukraine

-mail: bondartatyana@inet.ua

Interaction between the quantity of beet-cyst nematodes and a root rot of a
spring rape is determined. The coefficient of correlation between the quantity of
juvenile nematodes in the roots of plants in the phase of the second pair of the true
leaves and in the same phase evened spreading disease - 0,65; in the phase of
stooling - 0,69; during the development of the disease in the phase of the second pair
of the real leaves - 0,57. Strengthening the influence of phytopathogenic
mycromycetes from the genera of Fusarium at the presence of Heterodera schachtii
Schmidt in the soil is proved.

Keywords: a root rot of a spring rape, Fusarium, Heterodera schachtii, beet-
cyst nematodes

A  root  rot  of  spring  rape  is  caused  with  the  soilborn  fungi  from  genera  of

Fusarium Link, Rhizoctonia DC and Pythium Pringsh. At the same time the beet-cyst

nematodes are wide-spread in sowing of a spring rape, as a cruciferous culture. Many

researchers report that the destruction of the cells of the root by the nematodes creates

conditions for penetration and development of saprophyte fungy and bacteria, that

stimulates reproduction of population of mykophagous nematodes and saprophagous,

which feeds on fungy, rotten vegetable fabric and bacteria, supporting thus

development of diseases [1, 2, 5, 6, 7, 8]. So for example, it is set that the amount of

plants of sugar beets of staggered is increased the damping-off seedlings on 12,3-

20%,  and  development  of  disease  on  5,5%  at  the  presence  of Heterodera schachtii

[4]. The plants of sugar beet that ere infected by H. schachtii, are more colonized by

mycelium of Rhizoctonia solani, than without nematodes [2]. In laboratory conditions

at the compatible action of beet-cyst nematodes and fungy Fusarium necrosises were

mailto:bondartatyana@inet.ua


observed at 25 % seedligs of sugar beet, fungy, from Phoma –  in 5 %, and at  their

compatible action 40 % of plants had expressed symptoms of diseases [9]. For this

reason it is important to learn the influence of H. schachtii on development root rot of

spring rape.

Materials and methods of researches. The researches with the artificial

infectious backgrounds are made in the conditions of VP NUBiP Ukraine the

“Agronomical experimental station” of Pshenichne v. The artificial infectious

background of eelworms was created by bringing the soil with cysts of nematodes,

used calculation is about 360 cyst / 100 g of soil.  For the infection of the soil with

root rot was used grain which became overgrown with mycelium of fungy [12].

Cross-correlation regressive interaction was studying on the model areas of the

production sowing in the conditions of sugar beet production of Kagarlick of Kyiv

region. Spring rape of "Kalinivskiy" sort was used for researches.

Statistical treatment of results is executed by MS Excel 2010.

Results of researches and its discussion In our studies, bringing  cysts

H.schahtii to the soil (in natural infectious background) resulted increasing of disease

spread to 45.5% (Table 1), which is 1.6 times higher, and disease development  in 2.1

times (40, 9%) compared to the control. In stooling phase root rot also had more

intensive development: the spread of disease was higher in 2.8 times, and

development was in 1.7 times higher compared to the version without nematodes.

Separate influence of pathogenic fungi F.avenaceum, F. gibbosum and F.

sambucinum was less effective and root rot was developed at the level of the control

variant or below it. The simultaneous influence of fungi and nematodes caused to the

increase in the spread of the disease in phase first pair of true leaves at least 5%, and

the disease has increased by 2-12%. At H.schahtii + F. gibbosum root rot appeared

more intensive in several times, so spreading of disease increased from 12.5 to

46.8%, disease progression increased from 5.6 to 24.3%. Similar intensive progress

of the disease was observed for this option at stooling phase also, meanwhile for

other embodiments plants were less affected: the spreading and development of root

rot decreased for 3-9%. It is known that nematodes can be suppressed by such fungi



as: Fusarium oxysporum, Gliociadium spp., Scopulariopsis spp., Fusarium spp.  and

Verticillium spp., parasitizing their eggs [3].

1. Influence of fungi and nematodes on the development of root rot of

spring rape

Infectious background

Field

germination

, %

First  pair  of  true

leaves
Stooling

P*,% R*,% P,% R,%

Control (natural infectious

background)
92,4 27,6 18,9 23,5 13,0

H.schahtii + natural

infectious background
82,8 45,5 40,9 65,3 22,0

F.avenaceum 86,0 28,9 16,1 45,3 12,5

H.schahtii + F. avenaceum 92,0 34,2 13,5 36,9 24,6

F. gibbosum 92,9 12,5 5,6 14,5 8,6

H.schahtii + F. gibbosum 77,5 46,8 24,3 78,9 27,6

F. sambucinum 85,7 14,6 8,9 28,9 25,6

H.schahtii + F. sambucinum 70,0 19,3 11,3 28,1 15,7

* P - The spread of the disease; R-Development of disease

It should be noted that influence of H.schahtii F. avenaceum and F.

sambucinum were less pathogenic than the natural background infectious enriched

with H.schahtii. Overall natural infectious background contains dozens pathogens, it

is labile and tolerant to soil and climatic conditions during the growing season and

much higher than infectious backgrounds that were artificially created and enriched

by one pathogen-micromycetes [10].

We applied correlation regression analysis (Table. 2) to examine interaction

between the contamination of the soil and plants rape beet with cyst nematode and

the development of root rot. In the field conditions between the initial level of

nematode infestation of the soil beet and the sugar beet development damping-off of

seedlings Hryhoryev  V.M. (2006) set average positive correlation r = 0,6 [4]. In our



studies  density  of  such  connection  was  low  (R2 = (0,0635)2= 0,25. According to

Syharova D.D. (2010) reliable communication begins only at quantity 1000

H.schahtii /100 g of soil [9]. A higher level of correlation (100%) was indicated

between microbiota presented by fungi genera Fusarium, Rhizoctonia and Pythium

and spreading of parasitic nematode fauna genera Pratylenchus [10,11], which in its

2. Dependence and spread of the disease in different phases of vegetation

on the intensity of settling rape plantparasitic nematodes

Indicators settlement

plantparasitic nematodes

Intensity ratio determination in different phases of

rape

The second pair of true

leaves
Stooling

The spread

of disease

Developm

ent of the

disease

The spread

of disease

Developm

ent of the

disease

Number of nematodes before

sowing, unit/100 g of soil
R2 = 0,0635 R² = 0,0496 R² = 0,0182 R² = 0,0022

Th
e 

se
co

nd
 p

ai
r 

of

tru
e 

le
av

es

Number of juvenile

nematodes on the

roots, unit/g

R2 = 0,4193 R² = 0,3161 R² = 0,4686 R² = 0,122

Number  of  cysts  on

the roots, unit/g
R2 = 0,2532 R² = 0,1759 R² = 0,4221 R² = 0,0697

St
oo

lin
g

Number of juvenile

nematodes on the

roots, unit/g

- - R² = 0,1722 R² = 0,0001

Number  of  cysts  on

the roots, unit/g
- - R² = 0,2623 R² = 0,0474

development cycle has only moving shapes. Therefore, we studied influence of

invasion plants by plantparasitic nematodes, which determined the largest mobile

phase that the juvenile nematodes of roots. However, H.schahtii can form several

generations during the growing season and during plant vegetation cysts on the roots

can appear, so we have also added it to the calculations. We also found out the close



interaction between the number of juvenile nematodes per 1 gram of roots during the

formation of the second pair of true leaves and spreading of the disease in both

phases of rape which is rather high (R2 = (0.42) 2 = 0.65 and R2 = (0.47) 2 = 0.69). In

the later phases of vegetation rape (Stooling), when the first generation beet

nematode is formed, average positive correlation is at the number of cysts in the roots

of 1 gram and the spreading of the  diseases: R2=(0,26)2=0,51.

The interaction between the quantity of nematodes and the development of the

disease was only identified at the phase of the second pair of the real leaves

R2=(0,32) 2=0,57. At other phases it is much weaker, as nematodes first of all destroy

and damage fabrics, allow penetrating of fungy, and help to defeat the plants, in the

result of it disease spreading increases. The intensity of disease progress depends on

the other factors, such as: firmness of plants, meteorological terms, biological

features of exciters, and others.

Conclusions

It is identified that the presence of H.schahtii in the soil considerably

strengthens the potential of natural infectious background and increases spreading of

root rot in 1,6-2,8 times. The pathogenic properties of the fungi of genera Fusarium

(F.avenaceum, F. gibbosum and F. sambucinum) are also increasing under the action

of H.schahtii from 1,3 to 3,7 times.

Spreading and development of root rot is influenced with degree of settling

plants with the juvenile nematodes. Quantity of juvenile nematodes in the roots of

plants in the phase of the second pair of the real leaves influences spreading of a root

rot during all vegetation: r=0,65 and r=0,69, and influences spreading the disease

only at the beginning – in the phase of the second pair of the true leaves (r =0,57).

Spreading the disease during stooling phase depends on quantity of cyst on roots both

at the beginning of vegetation (r=0,65) and during stooling stage, though in a less

measure (r=0,51).
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BIOLOGICAL AND ECOLOGICAL ASPECTS OF THE

MECHANISM MANIFESTATIONS BLUMERIA GRAMINIS (DC.) F. SP.

TRITICI SPEER IN THE PHYTOCENOSES TRIBE TRITIC

M. M. Kliuchevych, T. Z. Moskalets, V. V. Moskalets, V. K. Rybalchenko

The purpose of research – find out biological and ecological aspects of the

mechanism of manifestation of Blumeria graminis (DC.) F. sp. tritici Speer in

phytocenoses members of the tribe Triticeae under different ecotypes Ukraine.

Keywords: genotype, soft wheat winter, triticale winter, Blumeria graminis

(DC.) f. sp. tritici Speer, biological and ecological characteristics of the causative

agent of the disease symptoms
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THE EFFECTIVENESS OF THE NEW SOIL HERBICIDES ON

CROPS HVARDIAN TETRA SUNFLOWER UNDER DIFFERENT

TILLAGE TECHNOLOGIES

M. P. Kosolap, V. M. Dudchenko, O. P. Krotynov

The results of two herbicide application hrunovoho Hvardian tetra in
sunflower crops. Studied the impact of herbicide phytotoxic symptoms on plants
sunflower under different soil moisture. Efficiency of soil sustainability action
herbicide on weeds Hvardian Tetra against the background of different
technologies with different tillage rules for its application, as well as the analysis
of species composition of weeds remaining groups. The optimal herbicide
application rules in sunflower crops.

Keywords: sunflower, weeds, herbicides, No-till, tillage, herbal toxicity
agrophytocenoses, monocots, bipartite, traditional technology, soil and climatic
condition
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DYNAMICS OF INCREMENT OF POTATO FOLIAGE AND 

TUBERS DEPENDING ON DIFFERENT DOSES OF MINERAL 

FERTILIZERS 

R. MIALKOVSKYI, phD 

Podolsky State Agricultural and Technical University 

 

In the article there are represented the results of researches and 

dynamics of growth of potato foliage and tubers of Galychanka and 

Oksamyt cultivars depending on using mineral fertilizers in the conditions 

of western forest and steppe region of Ukraine. 

Key words: potato, cultivar, foliage, tuber, mineral fertilizers 

 

 Harvest dimensions of potato tubers are closely dependent on the 

intensity of plants growth and development, increment of vegetative mass 

(foliage) and of tubers. These rates are closely interconnected. The most 

important role in the dynamics of potato growth of foliage and tubers is 

played by different doses of mineral fertilizers. Low rates of increment in 

the dynamics of growth of both potato foliage and tubers may be due to the 

fact that the increment of foliage in most cases does not reach optimum 

size because of insufficient nutrients in the soil [1, 2].  

Analysis of recent researches and publications in which a solution 

of this problem has been started. Scientists M. Molotskyi  [1], A. 

Zinchenko, V. Solotenko, M. Bilonozhko  [2], elieve that to establish the 

causes that determine the final harvest, it is necessary to study its 

accumulation in dynamics. They confirm that the formation of the tuber 

harvest largely depends on the intensity of the growth of overground 

vegetative mass. 



 

In their researches scientists V. Vytenko, V. Kutsenko [3], 

V. Kononuchenko, M. Molotskyi [4] suppose that with the increasing of 

overground mass there also increases the weight of tubers. Nevertheless, 

the increasing of foliage weight is productive only till a certain period. 

They also consider that the mass of foliage more than 48.5 tons/hectare has 

a negative impact on the tuber harvest. A negative influence has also 

humidity of soil, when it is scarce potato tubers accumulate mass better in 

comparison with foliage. The increase in foliage mass can be obtained 

from unilateral incensement of nitrogen supply, which leads to the tuber 

weight increasing. They suppose that in determining the final productivity 

of tubers a prominent role is played by the duration of tuber forming. Also 

it is important to note that under favorable conditions plants have enough 

time to accumulate big crop, comparing with a long period of growth and 

adverse weather and climate conditions [3,4].  

Object of the research: to study the impact of different doses of 

mineral fertilizers on the dynamics of increment of potato foliage and 

tubers during the growing season. 

Terms and methods of research. The researches were conducted 

during 2013 and 2014 in the experimental fields of Podilskyi State 

Agricultural and Technical University. Soil was humus vyluhuvanyy, deep, 

hard loamy in loesslike loams. Experimental plot had the following 

agrochemical indexes: humus content - 3.98%; lightly hydrolyzed nitrogen 

122.8 mg/kg of soil, movable phosphorus - 85.9; exchangeable potassium - 

166.8 mg/kg of soil; acidity pH - 6.5; (at a depth of one soil layer 0-30cm). 

Mineral fertilizer experiments made in this ratio in eight versions: 

version without fertilizers and – control; ІІ - N90P60K60; ІІІ - N60P90K90; IV 

– N90P120K120; V - N120P150K150; VI - N180P210K210; VII - N210P240K240;VIII -

N240P270K270. Repeated experiment three times. 



Mineral fertilizers in the experiments were applied in the following 

ratio according to eight versions: I version without fertilizers – control; (At 

the first version any fertilizers were used before the control)  ІІ - N90P60K60; 

ІІІ - N60P90K90; IV – N90P120K120; V - N120P150K150; VI - N180P210K210; VII - 

N210P240K240;VIII -N240P270K270. The experiment was repeated three times.  

The subjects of the research were  early-maturing varieties of 

potatoes of Galychanka and Oksamyt. 

The main material of the research. According to many researchers, 

the application of fertilizers is favorable to the increment of the leaves 

(tubers) biomass before the flowering phase of plants. During the potato 

vegetation period accumulation of the leaves moist weight progresses 

unevenly. The growth of leaves and foliage was quite intensive during the 

first half of the growing season, what from a biological point of view can 

be explained by genetic properties of the plants , and then the accumulation 

of tuber mass took place more intensively.  

According to the research results, the accumulation of foliage mass 

of Galychanka variety was increasing during the growing season especially 

before the phase of budding and the beginning of blossoming. An intensive 

development of the plants was recorded from the application of mineral 

fertilizers (table 1).  

Experimental researches have established that in general the most 

developed vegetative mass was developed in plants in 2014, due to the 

large amount of precipitation during the growing season. Observation over 

the dynamics of vegetative mass growth also showed that from the 

beginning of the growing season leaves and foliage were growing 

intensively in the fertilized background.  

 

 

 



1. Dynamics of accumulation of the foliage mass of Galychanka 

variety depending on doses of mineral fertilizers, gram per a plant. 

 

(average meaning for 2012-2014) 

Experiment 

version  

Date of observation 

21.V 1.VI 12.VI 21.VI 1.VII 10.VII 20.VII 31.VII 

Without 

fertilizers  

(control)  

56 163 215 201 178 146 99 53 

N30P60K60 96 179 209 340 341 264 203 188 

N60P90K90 105 221 279 401 400 379 333 271 

N90P120K120 110 228 315 496 439 401 349 234 

N120P150K15

0 
130 274 381 550 524 486 424 329 

N180P210K21

0 
152 326 468 678 636 608 544 429 

N210P240K24

0 
143 290 441 601 553 508 449 342 

N240P270K27

0 
142 284 440 606 542 499 450 340 

 

During the years of the research on all versions of the experiment the 

maximum growth of the vegetative mass progressed from the phase of budding till 

the flowering one. Increasing doses of mineral fertilizers led to greater mass 

growth of foliage and leaves. The vegetative mass of Galychanka variety 

was increasing the most intensively in cases where there were higher doses 

of nitrogen fertilizers. The maximum vegetative mass was in plants of 

variant N180P210K210, the minimum was received from the control variant 

(without fertilization). 

It should also be noted that the indicators of potato vegetative mass 

slightly decreased after the blooming phase. It can be explained by the fact 

that since the end of the flowering phase of plants there begins the rapid 

accumulation of tuber mass. Plants partially start losing the leaves weight 

due to wilting, defoliation and desiccation of foliage. 

Similar rates in the dynamics of foliage mass accumulation during 

the growing period were observed in Oksamyt variety (table 2).  



 

2. Dynamics of the foliage mass accumulation of Oksamyt variety 

depending on the doses of mineral fertilizers, gram per a plant.  

(average meaning for 2012-2014) 

Experiment 

version 

Date of observationДата спостереження 

21.V 1.VI 12.VI 21.VI 1.VII 10.VII 20.VII 31.VII 

Without 

fertilizers 

(control) 

63 181 226 259 194 149 138 78 

N30P60K60 99 208 386 468 386 354 339 179 

N60P90K90 104 225 419 537 440 399 360 165 

N90P120K120 110 230 439 515 451 401 350 203 

N120P150K150 115 231 486 484 483 441 375 194 

N180P210K210 156 349 600 698 684 639 627 398 

N210P240K240 135 270 460 575 566 517 432 325 

N240P270K270 144 284 450 578 573 524 480 338 

 

According to the research results the vegetative mass of Oksamyt 

variety plants was increasing the most intensively in variants with 

increased doses of nitrogen fertilizers.  The maximum vegetative mass on 

the potato plants was noted in the variant with application of mineral 

fertilizers N180P210K210. The growth of the vegetative mass was progressing the 

most intensively from the phase of budding to the flowering one.  

As it has already been discovered by our researches, the vegetative 

mass reaches approximately half of its final size, and since then the 

productivity of photosynthesis begins to work intensively on the 

accumulation of tubers mass. Accordingly, stimulation of the dynamics of 

assimilation surface growth is reflected both in the biochemical 

composition and in the intensity of photosynthesis and activity of potato 

tubers formation. By activating the dynamics of vegetative mass growth, 

and increasing the intensity of photosynthesis mineral fertilizers have a 

positive effect on biochemical processes and as a result on the growth and 

development of potato tubers. 



The use of mineral fertilizers has a positive effect on the increment 

of tubers weight. According to experimental researches mineral 

fertilization significantly affected the mass of tubers.  The beginning of 

tuber formation is observed in three weeks after germination. 

The most intensive process of tuber formation happens from the 

phase of full flowering until the beginning of foliage parching. In the 

control variant this process ended much earlier  in comparison with the 

variants with fertilizers. The highest increment of tubers was observed in 

the variants with double doses of all nutrients, and also with double doses 

of nitrogen and potassium and of phosphorus 120 kg per hectare (table 3) 

3. Dynamics of the tubers mass accumulation of Galychanka variety 

depending on the doses of mineral fertilizers, gram per a plant  

(average meaning for 2012-2014) 

 

Experiment 

variant 

Date of observation 

1.VI 12.VI 21.VI 1.VII 10.VII 20.VII 31.VII 

Without 

fertilizers 

(control) 

7,9 136 223 256 271 274 266 

N30P60K60 5,1 120 193 303 364 389 401 

N60P90K90 5,3 125 201 286 360 400 422 

N90P120K120 5,9 136 200 318 377 401 423 

N120P150K150 6,1 128 215 310 378 403 431 

N180P210K210 6,0 129 210 305 375 398 425 

N210P240K240 6,1 130 220 310 380 398 425 

N240P270K270 5,8 150 219 330 409 412 478 

 

Increasing the dose of nitrogen to 180 kg/hectare led to the increase 

in the foliage mass compared with variants where higher doses of 

phosphorus and potassium were used. However, the weight of tubers of the 

variant was less. On the backgrounds of nutritious where simultaneously to 

nitrogen were used higher doses of potassium, as well as with double doses 

of NPK the increase in the foliage mass was accompanied by the increase 

in tuber mass for Oksamyt variety. (table 4) 



Analyzing the rates of the tubers mass accumulation the highest level 

of plant productivity of Oksamyt variety was marked on the variants which 

were fertilized by the dose of N180P210K210. It significantly increased the 

analyzed rate compared to the control variant.  

4. Dynamics of the tubers mass accumulation of Oksamyt variety 

depending on the doses of mineral fertilizers, gram per a plant  

(average meaning for 2012-2014) 

 

Experiment 

variant 

Date of observation 

1.VI 12.VI 21.VI 1.VII 10.VII 20.VII 31.VII 

Without 

fertilizers 

(control) 

7,1 124 179 246 261 278 285 

N30P60K60 5,2 140 214 343 394 422 429 

N60P90K90 4,0 139 208 337 415 437 449 

N90P120K120 5,3 131 208 340 416 448 465 

N120P150K150 5,2 149 226 324 428 448 460 

N180P210K210 5,0 164 238 365 445 450 461 

N210P240K240 4,5 140 201 315 390 470 470 

N240P270K270 6,0 153 218 323 418 469 461 

 

Conclusion: Based on the research results the maximum tuber mass 

exceeded the maximum foliage mass on the control variant (without 

fertilizers). On variants with the same doses of NPK the maximum tubers 

mass during the studied years was a little bit less. On the variants with 

double doses of mineral fertilizers and the ones with higher doses of 

nitrogen and potassium the maximum vegetative mass was considerably 

higher than the maximum tubers mass. Only in 2014, there were favorable 

weather and climate conditions which facilitated both increased 

accumulation of vegetative mass and the highest rates. By weight of tubers 

2013 was the most favorable. 
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ДИНАМІКА ПРИРОСТУ СТЕБЕЛ І БУЛЬБ КАРТОПЛІ ЗА  

РІЗНИХ ДОЗ МІНЕРАЛЬНИХ ДОБРИВ 

Р. О. М'ялковський 

Встановлена динаміка зростання стебел і бульб картоплі в період 

вегетації рослин залежно від внесення доз мінеральних добрив.  
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ДИНАМИКА ПРИРОСТА СТЕБЛЕЙ И КЛУБНЕЙ 

КАРТОФЕЛЯ ПРИ РАЗЛИЧНЫХ ДОЗАХ МИНЕРАЛЬНЫХ 

УДОБРЕНИЙ 

Р. О. Мялковский 

Установлена динамика прироста стеблей и клубней картофеля в 

период вегетации растений в зависимости от внесения доз 

минеральных удобрений. 
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Ht (%) =(F1– MP)/MP x 100,                                                    (1)

Hbt (%) = (F1– BP)/BP x 100,                                                   (2)

:F1  - ;

BP – ;

MP – .

 F1

,  t-  J. C. Wynne (1970)

[24].

  

 « », 

   B. Griffing [5]:

hp = (F1 – MP)/(BP – MP),                                                       (3)

: hp – ;

 F1 – ;

 MP – ;

 BP – 

.

,  (hp), 

 -  +  [6].

 G. M. Beil, R. E. Atkins [4]:

 hp

 ( ) hp > +1
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-0,5  hp  0,5

-1  hp < -0,5

hp < -1
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1.
 « »  F1

1 2 F1 Ht,% Hbt,% hp

90× 232 233 227 -2,4 -2,6 -11,0

235 234 232 -1,1 -1,3 -5,0

235 233 230 -1,7 -2,1 -4,0

90 233 232 229 -1,5 -1,7 -7,0

230 235 228 -1,9 -3,0 -1,8

230 238 228 -2,6 -4,2 -1,5

236 237 229 -3,2 -3,4 -15,0

236 238 227 -4,2 -4,6 -10,0

233 232 232 -0,2 -0,4 -1,0

238 237 229 -3,6 -3,8 -17,0

238 232 230 -2,1 -3,4 -1,7

238 235 233 -1,5 -2,1 -2,3

: 1 – , 2 – , F1 – , hp –  
, Ht – , Hbt – 

, 

,  [23]. 

 2013 : 

, 

.  [6], 

.

 « » 

 ( .2).

.

 (50 % 

), 

 (25 %), 
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. 

  : 

 -22,9 %  -24,3 %),  (-17,6 %, -21,1 %),

 (-12,1 %, -14,3 %),  (-6,5 %, -14,1 %),

90/  (-4,3 %, -13,6 %). 

 [21] , 

, 

, .

2.
 F1

P1 P2 F1 Ht, % Hbt, % hp

90× 93 75 81 -4,3* -13,6** -0,4

73 80 63 -17,6** -21,1** -3,9

73 74 69 -6,6** -7,3** -9,6

90 81 93 90 3,5 -3,4** 0,5

81 73 70 -9,4** -4,7* -1,9

81 76 73 -6,7** -9,4** -2,3

75 90 77 -6,5** -14,1** -0,7

75 76 79 4,3** 3,7* 7,2

75 80 79 1,6 -1,5 0,5

76 90 87 4,9** -3,2** 0,6

76 80 82 4,9** 2,3* 1,9

76 73 58 -22,9** -24,3** -11,9

: 1 – , 2 – , F1 – , hp –  

, Ht – , Hbt –  ,  *  -

0,05, ** – 0,01

[22].  “ ” 
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,  – , 

 –  ( . 3). 

 (17,4 %, 11,7 %),

 (16,1 %, 10 %) 

. 

.

3.

 F1

P1 P2 F1 Ht, % Hbt, % hp

90× 7,4 7,3 6,6 -10,1 -10,7 -16,6

7,2 7,3 7,7 5,6 5,4 28,8

7,2 8,0 9,0 17,4** 11,7** 3,4

90 8,6 7,4 7,3 -8,2 -14,6 -1,1

8,6 7,2 8,2 3,5 -4,6 0,4

8,6 9,9 9,6 4,3 -2,6 0,6

8,1 8,9 9,0 5,8 1,5 1,4

8,1 9,9 10,1 11,8 1,9 1,2

7,3 6,0 6,7 1,1 -7,6* 0,1

9,9 8,9 10,9 16,1 10,0 2,9

7,6 6,0 7,4 8,9* -2,0 0,8

7,6 7,2 7,3 -1,3 -3,3 -0,6

: 1 – , 2 – , F1 – , hp –  

, Ht – , Hbt – , * -

0,05, ** – 0,01

 “

”, . 

. , 

, 

 [22]. 
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” 

;  -

; 

. 4). 

 (12,8 %, 14,9 %). 

 (13,7 %), 

 (6,6 %).

 “ ”

, 

. 

.

4.
»  F1

P1 P2 F1 Ht, % Hbt, % hp

90× 14 17 14 -11,9** -18,5** -1,5

18 16 18 3,3 -1,8 0,6

18 18 19 4,5* 3,8* 7,0

90 17 14 14 -14,6** -22,8** -1,4

17 18 17 -5,5 -7,0* -3,3

17 20 19 2,7 -4,5 0,4

18 18 20 12,8** 14,9** -7,0

18 20 21 9,6** 4,5* 2,0

18 16 17 -2,1 -7,8** -0,3

20 18 22 13,7** 6,6** 2,0

16 16 17 7,0* 5,5* 4,8

16 18 16 -6,8* -12,5** -1,0

: 1 – , 2 – , F1 – , hp –  

, Ht – , Hbt – , * -

0,05, ** – 0,01



9

 « » 

,  – 

,  – ; 

 - .

5.
»  F1

P1 P2 F1 Ht, % Hbt, % hp

90× 22 28 26 5,3 -6,0 0,4

31 42 55 51,2** 31,8** 3,5

31 47 68 72,7** 43,6** -3,6

90 42 22 30 -4,6 -27,2** -0,1

42 31 48 31,4 14,9 2,2

42 30 51 41,3** 21,5** 2,5

48 45 57 22,6** 18,8** 7,0

48 30 64 63,9** 33,2** 2,8

28 38 37 10,6** -4,1 0,7

30 45 57 52,0** 26,7** 2,6

30 42 31 -13,9** -26,2** -0,8

30 31 37 21,5** 19,1** 10,7

: 1 – , 2 – , F1 – , hp –  

, Ht – , Hbt – , * -

0,05, ** – 0,01

 « » 

 (72,7 %, 43,6

%),  (51,2 %, 31,8 %),  (63,9 %, 33,2 %),

 (52,0 %, 26,7 %),  (41,3 %, 21,5 %).

.
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THE HETEROSIS AND INHERITANCE OF AGRONOMICAL VALUE

TRAITS OF HYBRIDS F1 OF WINTER BREAD WHEAT IN CONDITIONS

OF NORTHERN FOREST-STEPPE

I. V. Zaika

The purposes of work were investigation of the intra species hybrids of winter
bread wheat on inheritance and heterotic effect of agronomical value traits. Were
identified combinations for hybridization components and had investigated the
specific of inheritance of agriculture value traits in wheat hybrids in Northern
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Forest-steppe conditions. The best combinations are promising as initial material
and can be used in wheat breeding.

Key words: bread wheat, heterosis, geterobeltiosis, phenotypic dominance,
hybrids, inheritance
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THE YIELD OF KHLRABI CABBAGE VARIETY DEPENDING ON THE
APPLICATION OF GROWTH REGULATING SUBSTANCES IN

CONDITIONS OF PROTECTED SOIL

Z. I. Kovtunyuk

The results of studies of varieties of cabbage kohlrabi white Videnskii 1350

and Violetta in a greenhouse without heating with the use of growth regulators. High

effeciency showed drugs and Vimpel-Extra Appin where fenologichneskih observed

acceleration phases of plant growth for 3-5 days, increase the area of the surface by

leaflets, the increase of commodity crop stebloplodov Has become 0.5-1.0 kg / m2

Keywords: kohlrabi cabbage, varieties, growth regulators, yield
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APPLICATION OF NATURALLY OCCURING PREPARATIONS

FOR THE PRE-SOWING TREATMENT OF GARDEN SPINACH

O. I. Ulyanich, O. M. Alekseychuk, R. I. Prudkiy

Under the conditions of forest-steppe of Ukraine to choose the most studied
and promises more effective plant growth regulators for pre-processing of spinach
seeds in order to increase its productivity and undemanding to soil and climatic
conditions of the zone.



Key words: garden spinach, variety, plants growth regulator, leaf, mass,
yield
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NNOVATIVE ASPECTS OF GROWING OF THE SUNFLOWER HYBRIDS

OF DIFFERENT TERMS IN THE RIGHT BANK UKRAINE STEPPE

V. V. Borysenko

The results of the research show that the height of the plants at a density 90
thousand / ha and width of 70 cm between rows had great performance in the early-
maturing hybrid Zagrava was – 192,5 cm, and in mid-early hybrid Ukrainian F1 –
198,3 cm, compared with the control density of 70 thousand / ha and width of 70 cm
between rows – 186,4 and 193,8 cm.

The larger the diameter of inflorescence density was at 70 thousand plants / ha
and row spacing 70 cm in early hybrid Zagrava it was 22,3 cm and the middle hybrid
Ukrainian F1 – 19,6 cm.

Best oil content formed hybrid Ukrainian F1 – 48,4, the hybrid Zagrava –
46.5%. This optimal seeding density for both hybrids was 70 thousand. plants / ha at
sowing their condition with a width of 70 cm between rows.

Thus, both hybrids for cultivation, Early Zagrava and Middle Ukrainian F1, in
the conditions of forest-steppe of Right-Bank Ukraine is optimal density 70 thousand .
plants / ha and width of 70 cm between rows, in which obtained the highest number
of seeds, buds larger diameter and better sunflower oil content.



Keywords: sunflower, hybrid, height, density planting, diameter of
inflorescences, oil content, row spacing
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CYTOTOXIC EFFECT  OF FUNGICIDE SEED TREATMENTS ON

SOYBEAN SEEDLINGS

F. Melnichuk, O. Marchenko, M. Retman

Soybean plants are sensitive to a large number of pathogens which can
significantly reduce the yield. Seed treatment by pesticides controls the development
of many diseases in the early stages of growth. However, a number of modern
chemical treatments have some negative effects on plants such as damage to the
cellular components, expressed as inhibition of mitotic processes in apical meristems.
Seeds of the soybean variety Annushka were treated with a total of five different seed
treatments at commercially recommended rates and germinated for 120 hours under
laboratory conditions at ambient temperatures. After germination, 10 mm sections of
upper portions of petioles were excised and fixed for 24 hours in a 3:1 mixture of
95% ethanol: glacial acetic acid. Apical portions of the petioles were stained in
acetocarmine, then squashed in 45% acetic acid under coverslips and examined
microscopically for determination of mitotic indexes. The highest germination was
observed in soybean seeds which were  treated by  fludioxonil, 25 g / l + metalaxyl-
M, 10 g / l and flutriafol, 37.5 g / l + thiabendazole, 25 g / l + imazalil, 15 g / l (52
%). The lowest percentage of soybean infected by fungal pathogens was found after
treat by flutriafol, 37.5 g / l + thiabendazole, 25 g / l + imazalil 15 g / l.

hree seed treatments, captan + carbendazim, fludioxonil + metalaxyl and
flutriafol + imazalil + thiabendazole produced reduced mitotic indexes of 4,53 %,
4,38 % and 4,26 %, respectively, compared to water-treated controls at 4,86 %.
Pyraclostrobin produced increases in mitotic index – 7,3 %. Reducing of the number
of meristematic cells in a proliferation condition, respectively, led to a delay in
growth processes soybean petioles. Thus, seed treatments can have variable effects
on subsequent plant growth, development and performance.

Key words: soybean, pesticides, germination, mitotic indexes, growth processes
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TOP-DRESSING FERTILIZERS AND FUNGICIDES AND THEIR EFFECT
ON PRODUCTIVITY OF SUGAR BEET PLANTS OF VARIOUS

BIOLOGICAL FORMS
T. V. Shevchenko

Productivity parameters of beet sugar plants of various biological forms
subject to top-dressing with micronutrients and fungicides against foliar apparatus
diseases are established.

Keywords: sugar beet; fertilizers; diseases of leaf apparatus; cercospora leaf
spot; fungicides; productivity; sugar content
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TREATMENT OF DOGS WITH BABESIAL DISEASE

O. K. Galchyns’ka, A. A. Paraska

The results of the comparative effectiveness of some methods in the
comprehensive treatment of dogs with babesiosis by Pyro-stop and Azidin-vet are
presented. It was founded that the integrated treatment of dogs with drug Apiro-stop,
twice in a dose of 0.5 ml per 10 kg / weight is effective in treating acute babesiosis.
This is promotes faster recovery of the animals.

Key words: babesial disease, dogs, ticks, azidin-vet, piro-stop
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VETERINARY-SANITARY ASSESSMENT OF THE PRODUCTS OF

THE BROILER CHICKENS' SLAUGHTER IN THE CONDITION OF THE

FARMAZYN AND TYLOTSYKLINVET IN COMING

I. V. Zabarna, O. N. Yakubchak

The veterinary and sanitary assessment of the products of the broiler chickens'
slaughter in the condition of using the farmazyn and tylotsyklinvet with the medical
and preventative purpose are presented in the article. The live weight increments of



the broiler chickens, the organoleptic evaluation of the poultry meat, chemical,
microscopic parameters, the microbial contamination of the white and red muscles of
the broiler chickens and the tylosin and doxycycline residues in the muscles and the
internal organs of the broiler chickens in the researched and control groups are
determined.

Key words: broiler chickens, farmazyn, tylotsyklinvet, meat, safety, quality,
organoleptic evaluation, bacteriological indicators
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 Quercus robur  76 . 
 48  – . 

  Carpinis betulus L., Tilia cordata Mill., Acer platanoides L. 
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,  Quercus robur 
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 Querceta roboris .
: ,  Querceta roboris, , 
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).  „ ”,

, 

Carpineta (betuli) – Querceta (roboris). 

. 

. 

Querceta roboris „ ” 

, 

. 

.

 –

Querceta roboris  „ ” 

  .

. Querceta roboris

2013-2014 . . 

 12  (

 4 ). .

ArcView GIS  1:2000  0,1 .

, , 

, ,  – 

: 

 12  24 ,  –  28  48,  –  52  72,  – 76

. 

.

, 

 1 % . 

 „ ”.

.  „ ”, 

, , 



3

 [1]. 

Querceta roboris  96,2  (67,1 % 

”).

.

. 1–6. Querceta roboris

.

 4  1 Quercus robur  4 

. 1).  – , 

 76 ; , 

 24 , . Carpinus betulus, Acer

platanoides Ulmus scabra

. Tilia cordata

 28-48 ,  –  12-24 ,  52-72 

 –  76 . 

. 

Quercus robur  ( . .).

, , , 

Quercus robur, . 

. 

 52-72 , 

. , Quercus robur

. 

, , 

. Carpinus betulus

, Carpineto (betuli) – Querceta

(roboris) Carpineta betuli.
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. 1. 
 4   1 (S=6,4 ): : 1 – 12-24 , 2 –

28-48 , 3 – 52-72 , 4 – 76   

. 2. 
 5   1 (S=5,9 ): : 1 – 12-24 , 2 –

28-48 , 3 – 52-72 , 4 – 76 
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. 3. 
 2   2 (S=21,6 ): : 1 – 12-24 , 2

– 28-48 , 3 – 52-72 , 4 – 76 

. 4. 
 1   3 (S=20,9 ): : 1 – 12-24 , 2

– 28-48 , 3 – 52-72 , 4 – 76 
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. 5. 
 2   5 (S=13,8 ): : 1 – 12-24 , 2

– 28-48 , 3 – 52-72 , 4 – 76 

. 6. 
 1   6 (S=12,7 ): : 1 – 12-24 , 2

– 28-48 , 3 – 52-72 , 4 – 76 
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Querceta roboris  „ ”
, 

12 – 24 28 – 48 52 – 74 76 . %
. %  .  %  .  % . %

1 2 3 4 5 6 7 8 9 10 11
 1

 7 (S= 1,4 )
Carpinus betulus 99 40,7 51 21,0 7 2,9 0 0 157 64,6
Quercus robur 0 0 3 1,2 16 6,6 17 7,0 36 14,8
Acer platanoides 13 5,4 9 3,7 0 0 0 0 22 9,1
Ulmus scabra 13 5,4 8 3,3 0 0 0 0 21 8,7
Cerasus avium 1 0,4 2 0,8 0 0 0 0 3 1,2
Tilia cordata 2 0,8 1 0,4 0 0 0 0 3 1,2
Acer campestre 1 0,4 0 0 0 0 0 0 1 0,4

129 53,1 74 30,4 23 9,5 17 7,0 243 100
 8 (S= 0,7 )

Carpinus betulus 271 72,7 14 3,8 3 0,8 0 0 288 77,3
Quercus robur 1 0,3 1 0,3 18 4,8 8 2,1 28 7,5
Acer platanoides 21 5,6 5 1,3 0 0 0 0 26 6,9
Tilia cordata 14 3,8 0 0 1 0,3 0 0 15 4,1
Ulmus scabra 5 1,3 3 0,8 0 0 0 0 8 2,1

6 1,6 2 0,5 0 0 0 0 8 2,1
318 85,3 25 6,7 22 5,9 8 2,1 373 100

 4
 5 (S = 1,4 )

Carpinus betulus 126 31,3 80 19,9 18 4,5 0 0 224 55,7
Tilia cordata 31 7,7 20 5,0 16 4,0 1 0,2 68 16,9
Quercus robur 1 0,3 0 0 17 4,2 30 7,5 48 12,0
Acer platanoides 21 5,2 12 3,0 4 1,0 0 0 37 9,2
Fraxinus excelsior 4 1,0 12 3,0 3 0,7 0 0 19 4,7
Ulmus scabra 4 1,0 2 0,5 0 0 0 0 6 1,5

187 46,5 126 31,4 58 14,4 31 7,7 402 100
 10 (S = 0,2 )

Carpinus betulus 41 29,5 11 7,9 1 0,7 0 0 53 38,1
Fraxinus excelsior 5 3,6 30 21,6 3 2,2 0 0 38 27,4
Acer platanoides 10 7,2 6 4,3 1 0,7 0 0 17 12,2
Quercus robur 0 0 1 0,7 8 5,8 8 5,8 17 12,3
Tilia cordata 11 7,9 0 0 0 0 0 0 11 7,9
Ulmus scabra 1 0,7 2 1,4 0 0 0 0 3 2,1

68 48,9 50 35,9 13 9,4 8 5,8 139 100
 13 (S = 2,0 )

Carpinus betulus 182 22,6 24 3,0 1 0,1 0 0 207 25,7
Acer platanoides 151 18,7 43 5,3 9 1,1 0 0 203 25,2
Fraxinus excelsior 96 11,9 85 10,5 0 0 0 0 181 22,4
Quercus robur 0 0 6 0,7 60 7,5 23 2,9 89 11,1
Tilia cordata 43 5,3 15 1,9 3 0,4 0 0 61 7,6
Ulmus scabra 47 5,8 5 0,6 0 0 0 0 52 6,4
Acer campestre 10 1,2 0 0 0 0 0 0 10 1,2

3 0,4 1 0,1 0 0 0 0 4 0,5
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. .
1 2 3 4 5 6 7 8 9 10 11

532 65,9 178 22,1 73 9,1 23 2,9 807 100
 5

 8 (S = 2,9 )
Carpinus betulus 758 53,1 120 8,4 11 0,8 0 0 889 62,3
Quercus robur 10 0,7 29 2,0 73 5,1 17 1,2 129 9,0
Tilia cordata 90 6,3 24 1,7 10 0,7 0 0 124 8,7
Acer platanoides 80 5,6 11 0,8 4 0,3 0 0 95 6,7
Fraxinus excelsior 34 2,4 18 1,3 3 0,2 0 0 55 3,9
Alnus glutinosa 29 2,0 18 1,3 2 0,1 0 0 49 3,4
Ulmus scabra 27 1,9 3 0,2 0 0 0 0 30 2,1
Betula pubescens 9 0,6 10 0,7 2 0,1 0 0 21 1,4
Acer campestre 17 1,2 1 0,1 0 0 0 0 18 1,3

14 1,0 3 0,2 0 0 0 0 17 1,2
1068 74,8 237 16,7 105 7,3 17 1,2 1427 100

 9 (S = 1,8 )
Carpinus betulus 224 38,3 16 2,7 0 0 0 0 240 41,0
Acer platanoides 107 18,3 30 5,1 2 0,3 0 0 139 23,7
Quercus robur 8 1,4 13 2,2 44 7,5 11 1,9 76 13,0
Fraxinus excelsior 38 6,5 33 5,7 3 0,5 0 0 74 12,7
Ulmus scabra 20 3,4 1 0,2 0 0 0 0 21 3,6
Tilia cordata 11 1,9 3 0,5 0 0 0 0 14 2,4
Populus alba 13 2,6 0 0 0 0 0 0 13 2,6

6 1,0 0 0 0 0 0 0 6 1,0
429 73,4 96 16,4 49 8,3 11 1,9 585 100

 6
 9 (S = 0,5 )

Tilia cordata 22 27,8 2 2,5 0 0 0 0 24 30,3
Corylus avellana 18 22,7 0 0 0 0 0 0 18 22,7
Carpinus betulus 4 5,1 2 2,5 0 0 0 0 6 7,6
Quercus robur 0 0 0 0 5 6,3 1 1,3 6 7,6
Acer negundo 4 5,1 1 1,3 0 0 0 0 5 6,4
Cerasus avium 0 0 4 5,1 0 0 0 0 4 5,1
Populus nigra 0 0 1 1,3 1 1,3 2 2,5 4 5,1
Acer platanoides 3 3,8 0 0 0 0 0 0 3 3,8
Malus sylvestris 2 2,5 0 0 0 0 0 0 2 2,5
Robinia
pseudoacacia

2 2,5 0 0 0 0 0 0 2 2,5

Ulmus scabra 2 2,5 0 0 0 0 0 0 2 2,5
Acer tataricum 1 1,3 0 0 0 0 0 0 1 1,3
Fraxinus excelsior 0 0 1 1,3 0 0 0 0 1 1,3
Phellodendron
amurense 0 0 1 1,3 0 0 0 0 1 1,3

58 73,3 12 15,3 6 7,6 3 3,8 79 100
 13 (S = 2,3 )

Carpinus betulus 829 49,6 79 4,7 1 01 0 0 909 54,3
Tilia cordata 144 8,6 147 8,8 2 0,1 0 0 293 17,5
Acer platanoides 81 4,9 152 9,1 6 0,4 0 0 239 14,4
Quercus robur 15 0,9 13 0,8 36 2,2 52 3,1 116 7,0
Ulmus scabra 30 1,8 17 1,0 0 0 0 0 47 2,8
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. .
1 2 3 4 5 6 7 8 9 10 11

52 3,1 15 0,9 0 0 0 0 67 4,0
1151 68,9 423 25,3 45 2,7 52 3,1 1671 100

 14 (S = 1,1 )
Carpinus betulus 75 36,0 11 5,4 0 0 0 0 86 41,4
Tilia cordata 28 13,5 14 6,7 0 0 0 0 42 20,2
Acer platanoides 20 9,6 19 9,1 1 0,5 0 0 40 19,2
Quercus robur 1 0,5 0 0 7 3,3 17 8,2 25 12,0
Ulmus scabra 6 2,9 3 1,4 0 0 0 0 9 4,3
Pyrus communis 0 0 2 1,0 0 0 0 0 2 1,0

1 0,5 3 1,4 0 0 0 0 4 1,9
131 63,0 52 25,0 8 3,8 17 8,2 208 100

 15 (S = 0,4 )
Carpinus betulus 72 35,1 10 4,9 0 0 0 0 82 40,0
Acer platanoides 25 12,2 17 8,3 2 1,0 0 0 44 21,5
Quercus robur 8 3,9 6 2,9 4 1,9 10 4,9 28 13,6
Tilia cordata 17 8,3 7 3,4 0 0 0 0 24 11,7
Gleditsia
triacanthos

7 3,4 4 1,9 0 0 0 0 11 5,3

Cerasus avium 5 2,4 3 1,5 0 0 0 0 8 3,9
Pyrus communis 3 1,5 1 0,5 0 0 0 0 4 2,0
Ulmus scabra 3 1,5 0 0 0 0 0 0 3 1,5
Acer negundo 1 0,5 0 0 0 0 0 0 1 0,5

141 68,8 48 23,4 6 2,9 10 4,9 205 100
 17 (S = 0,2 )

Quercus robur 0 0 0 0 13 14,1 9 9,8 22 23,9
Cerass avium 16 17,4 0 0 0 0 0 0 16 17,4
Tilia cordata 10 10,8 3 3,3 0 0 0 0 13 14,1
Carpinus betulus 7 7,6 1 1,1 0 0 0 0 8 8,7
Acer platanoides 7 7,6 0 0 0 0 0 0 7 7,6
Fraxinus excelsior 5 5,4 1 1,1 0 0 0 0 6 6,5
Pyrus communis 5 5,4 1 1,1 0 0 0 0 6 6,5
Malus sylvestris 5 5,4 0 0 0 0 0 0 5 5,4
Corylus avellana 4 4,4 0 0 0 0 0 0 4 4,4
Robinia
pseudoacacia

3 3,3 0 0 0 0 0 0 3 3,3

Crataegus
monogyna

1 1,1 0 0 0 0 0 0 1 1,1

Populus tremula 0 0 1 1,1 0 0 0 0 1 1,1
63 68,4 7 7,7 13 14,1 9 9,8 92 100

: 1 -  0,1 % – .

 5  1 Quercus robur  2-  ( .

. 2). , 

 52-72 ,  76 

,  50 . 

 76 , 
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 52-72 , , 

. ,  52  72 , 

 76 , .

. 

Carpinus betulus.

 2  2 ( . . 3) , 

 5  1, Quercus robur

.

 1  3 ( . . 4)

 5  1  2  2, 

.

 2  5  ( . . 5) 

Tilia cordata,  „ ” 

Carpineto (betuli) – Querceta (roboris).

. Carpinus betulus , 

Tilia cordata. 

Cerasus avium. Quercus robur

. 

Quercus robur, , 

,  52-72 .

 1  6 ( . . 6) 

 2  2  1  3, Tilia cordata

,  Acer platanoides

.

Querceta roboris  „ ”

, Quercus robur . 

Quercus robur  76 

,  52-72 , ,  ( )
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Quercus robur

” Carpineto (betuli) – Querceta (roboris)

. , Quercus robur

 76 , 

Quercus robur Carpineto (betuli) – Querceta

(roboris) Carpineta betuli. Tilieta

cordatae, Fraxineta

excelsioris Acereta platanoiditis.

1. , Querceta roboris,

Quercus robur .

2. , Querceta roboris,

Quercus robur ,

, ,

, , 

.

3. Querceta roboris ” , 

, Querceta roboris

.

4. , Querceta roboris

 10 , 

Quercus robur, , , 

.  20

.

1. . . 

 „ ” Querceta roboris

 [ ] / . .,
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QUERCETA

ROBORIS  « » ( . )

. . , . . , . . , . . 

Querceta roboris  « » ( . ) 
: 12-24 , 28-48 , 52-72 , 76 .

,  Quercus robur L. ,
 52-72 . 

Quercus robur  76 . 
48  – . 
Carpinis betulus L., Tilia cordata Mill., Acer platanoides L. ,

. 
,  Quercus robur 

,  – , 
 Querceta roboris .

: ,  Querceta roboris, ,
, 

ASSESSMENT OF POPULATIONS OF MAIN PARK-FORMING SPECIES

IN PLOTS OF CENTURY-OLD QUERCETA ROBORIS OF PARK

“THEOPHANIYA” (KYIV SITY)

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

Results of total tree counting in century-old Querceta roboris plot of park
“Theophaniya” (Kyiv) with the distribution of trees in diameter: 12-24 cm, 28-48 cm,
52-72 cm, 76 cm and more are shown. It has been found out that most of Quercus
robur L. has a trunk diameter of 52-72 cm. Second place by Quercus robur unit
number belongs to the groups with trunk diameter 76 cm and more. Understory trees
are represented by Carpinis betulus L., Tilia cordata Mill., Acer platanoides L. and
by other tree species which populations have a pronounced left-sided spectrum. It
shows that with time Quercus robur population will decrease while second forest
layer species populations will increase. That will lead to Querceta roboris
transformation into a derivative plantation.

Key words:  park, century-old Querceta roboris, trunk diameter, distribution
by diameter, populations’ condition

http://nd.nubip.edu.ua/2015_4/27.pdf
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, 

 500 . 

, , ,  , , .

 ( –

,  1  – )

[6, 7].

. :   (

 1,0 %);   (1,1–5,0 %);   (5,1–20,0 %);  

 (20,1–50,0 %);   (  50,1 %).

 188 . 

 EXEL.

.

. 

,  50-  – 60-

, 

 ( , . 1).

.  11 , 

,  10,1 % .  –

Betula pendula Roth., Tilia cordata Mill. Populus pyramidalis Roz. 

  – 80,8 %.

, , 

Tilia cordata  Acer platanoides L. Pinus

sylvestris L. , Prunus



armeniaca L. –   .   Acer

negundo L. Sorbus aucuparia L. .

. 

-

,

%

(M±m), (M±m), (M±m), (M±m),

(M±m),

Betula pendula 62,2 59±1,2 7,9±0,11 48±1,2 2,9±0,06 2,5±0,10

Tilia cordata 10,1 40 6,5±0,28 41±2,9 3,1±0,05 2,5±0,16

Populus pyramidalis 8,5 65±1,9 9,8±0,33 64±3,1 3,0±0,09 2,9±0,20

Acer platanoides 5,3 45±5,0 6,9±0,23 38±2,3 2,6±0,09 2,4±0,43

Populus nigra 4,8 62±1,8 8,6±1,17 59±10,4 3,2±0,09 3,1±0,40

Salix alba 4,3 68±1,4 7,8±0,82 75±2,9 3,2±0,25 3,0±0,40

Pinus sylvestris 2,1 60 9,5±0,87 50±3,5 2,8±0,75 3,0

Acer negundo 1,1 5 2,0 - 3,0 2,0

Sorbus aucuparia 0,5 10 4,0 4 3 2

Populus alba 0,5 70 12 80 3 2

Prunus armeniaca 0,5 40 4 12 3 3

. 1. , %

 [6]

Betula pendula,  62,2 %. 



Tilia cordata Populus pyramidalis (  10,1  8,5 %); Populus

nigra L., Salix alba, Pinus sylvestris Acer negundo , 

Sorbus aucuparia, Populus alba L.  Prunus armeniaca – .

Populus  13,8 %. 

, 

[3]. . .  [5],

, , 

, ,

2 2 . 

 [3],  ( ), 

, .   ,

. , , 

.

0
0,5
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. 2. , 

 ( . 2) Acer platanoides (2,6 ), Pinus

sylvestris (2,8)  Betula pendula (2,9),   – Tilia cordata, Populus nigra,

Salix alba  L. ( ). 

.  Acer platanoides (2,4 ), Betula

pendula (2,5);  (3,0) – Populus nigra, Pinus sylvestris, Salix alba, 



, ,  (  60 ). 

 3,1, . 

 – 2,6, , 

, , 

. , 11  (5,9 %)

, : 33,3 % Populus nigra, 30 % – Acer platanoides,

12,5 %  – Salix alba,  10,5 % – Tilia cordata  1,7 % – Betula pendula.

 60 . Populus

pyramidalis .

 – 56 .  ( . 3) 

 (  4 %)  

38 (Acer platanoides)  75  (Salix alba).
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. 3.  ( )  ( ) 

. 4. , 



 – 49 . 

 ( . 4)  6,5  (Tilia cordata)

 9,9  (Populus nigra  P. pyramidalis),  –  7–

8 .   7,8 .

. Tilia cordata

.

 11 ,

 (Betula pendula, Tilia cordata, Populus pyramidalis)  80,8 %

. . 

Acer platanoides Betula pendula.

, 

, Betula pendula,

Populus pyramidalis, Acer platanoides.
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ORDINARY ROADSIDE PLANTINGS OF VYSHGOROD TOWN

O. V. Zibtseva

The state of ordinary roadway tree plantings of Vyshgorod town Kyiv region
was analyzed. The assortment of tree plantings, species proportion, its biometrical
items and state were shown. Inspected plantings as whole are satisfactory.
Conclusion about expedient of use definite species for creation of ordinary
roadside plantings was made.

Key words: ordinary plantings, tree species, condition
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. . , 
 Acer saccharinum L., Pinus sylvestris L.,  Populus piramidalis Borkh.,

Betula  pendula Roth.  Aesculus hippocastanum L.,       80
% . . 

, 
Spiraea vanhouttei Zab.

: , , , 

, 

. 

, [3].

, 

, , , 

, .

, ,

 45 %.

– 

. .

. 

 2014 . 

», , 

.

mailto:stplut@yandex.ua


 [2]. 

 [4],  , 

 –  [5].

. 

 [1].   –

 40 

15,6 ,  907,5 , 

.  12 2

,  

.

, 

 ( . 1). 

, , ,

. , ,

.

80,1

19,3 0,6

. 1.    . , %

.

 21 , 5    1 .  

 (41 %) ,  49 % 

.



Acer saccharinum L., Pinus

sylvestris L.,  Populus piramidalis Borkh., Betula pendula Roth.,  Aesculus

hippocastanum L., Tilia platyphillos scop. Acer platanoides L.,

 19  5,1 % ( . 2) 

 80,5 % . ,  

 –  (  5  10 %) : Aesculus

hippocastanum, Tilia platyphillos Acer platanoides;     –  

 (  10 %): Acer saccharinum, Pinus sylvestris,

Populus piramidalis, Betula pendula.  – 

 (  1  5 % ) – : Salix alba L., Tilia cordata,  Picea

pungens Engelm., Juglans nigra L., Thuja occidentalis L., Picea pungens f.glauca,

Robinia pseudoacacia L.  –  –

Armeniaca vulgaris L., Fraxinus excelsior L., Fagus sylvatica L.;

 –  (  0,5 % )

– Acer pseudoplatanus L.,  Quercus rubra L.  Morus alba L.

 « » , Armeniaca vulgaris, Fraxinus excelsior,

Fagus sylvatica, Acer pseudoplatanus,  Quercus rubra  Morus alba, 

 0,6  0,1 %.

. 2. .

, %

. Pinus

sylvestris  Betula pendula  100  65 % );  –



Acer saccharinum, Betula pendula, Tilia platyphillos, Thuja occidentalis, Acer

platanoides, Carpinus betulus;  – Aesculus hippocastanea,

Salix alba, 91 %  Populus piramidalis,  69  % Acer saccharinum

), 31-

53 % Tilia cordata, Tilia platyphillos, Picea pungens, Thuja occidentalis;
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 Acer saccharinum L., Pinus sylvestris L.,  Populus piramidalis Borkh.,
Betula  pendula Roth.  Aesculus hippocastanum L., 

 80 % .
. ,

  Spiraea vanhouttei Zab.
: , , ,

ASSORTMENT OF PLANTATIONS OF SMALL TOWN UKRAINKA

O. V. Zibtseva, A .D. Zakharov

Investigation of range of species presented in the areas of residential green
spaces around Ukrainka town in Kyiv region has been conducted. As a result, it
has been determined that dominant tree species are Acer saccharinum L., Pinus
sylvestris L.,Populus piramidalis Borkh., Betula  pendula Roth. and Aesculus
hippocastanum L., which account for over 80% of all tree plantations in the town.
Their present condition and ornamental state were assessed. Among the
plantations, there are five types of shrubs, 68% of which are represented by
Spiraea vanhouttei Zab.

Key words: plantations, tree species, condition, ornamental state
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THE EVALUATION MORTMASS OF DEAD TREES IN PINE

PLANTATIONS KYIV POLISSYA

O. O. Avramchuk

At the article shows methodical approaches to the estimation mortmass  of
dead trees in modal pine plantations. Presented the experimental data of the estimate
mortmass dead trees pine (Pinus sylvestris L.) on temporary plots in Kiyv Polissya.
The established the average basic density trunks of dead trees Scots pine. The
statistical analysis of experimental data the evaluation mortmass of dead trees Scots
pine done. Developed mathematical models for evaluation mortmass of dead trees
pine in a completely dry state on 1 ha.

Keywords: mortmass, dead trees pine, Scots pine, average age, average
diameter, average height, stock, models



 581.4:581.45:632.11:634.53

CASTANEA

SATIVA MILL. 

. . , 

-mail: sgrysyuk@rambler.ru

. , 

. 
, .
: , Castanea sativa Mill., , ,

, 

, 

, . 

. ,

, , 

, 

 [6, 9]. , ,

, 

. ,

, 

, 

 [6]. 

, 

, , ,

mailto:sgrysyuk@rambler.ru


[3]. 

, 

, , . 

, 

 [7]. 

 [8]. 

 [5].

.

, , , 

, .

.

 –

.

 (Castanea sativa

Mill.) 

 ( ).

.

. 

 10 . 

 ( ) 

 (60 % )  ( 1 2 1).

 ( ) 

, , .

 ( )  (



 2500–4000 ) .

.

. 

 8–10 . 

 [10]. 

 [11].

, 

 AxioVision

Carl Zeiss.

, 

 JSM–35  «Jeol» ( ). 

 (60 % ) 

 (25 % ).

 ×4000  Axio Vision Carl Zeiss.

. , 

, , 

 [13]. 

. 

. 

 [15].

, 

, 



 1000–1500 ,  60–70 %.

, 

, , ,  [4].

, 

. 

, , 

 [12].

, 

,  [14]. 

 [2]. -

.

, 

, 

.  ( . 1,

), ,  ( . 1,

).

                                                  

. 1.  ( ) (×3000) 
 ( ) (×3700) .

,

, ,  1,5 

, ,  ( . 1).



1.

- 

 ± m  ± m  ± m
,  2 214 ± 8,1 323 ± 4,6 295 ± 4,5

, 31,1 ± 0,52 20,6 ± 0,46 23,5 ± 0,37

, 10,3 ± 0,3 7,3 ± 0,11 10,3 ± 0,21

, 

, 

. 

.

 4,1 , 

. 2).

2.
 (25 % , 15 )

. % . % . %
 35 ± 1,4 44,3 44 ± 1,7 55,7 79 ± 3,2 100
 199 ± 6,3 61,5 124 ± 4,5 38,5 323 ± 4,6 100

 5,7 , . , 

, 

.

, 

, ,



, , 

 [1].

, 

,  ( . 2, , ).

                                               

. 2.  ( ) (×500)  ( )
(×1000) .

 ( . 2, ). , 

,  ( . 2, ). 

, 

.

,  ( . 3, ), 

,  ( . 3, ), 

, 

.



                                                                               
. 3. 
,  ( )  ( ) 

 (×1000).

, 

.  1,5 

,  

, . ,

, 

. 

.

1. . . 

Betulaceae Araliaceae  / . .  // II

. – 2006. – . 10. – .

109 – 124.



2.  /[ . . , . . , . . 

.] – .: , 1989. – 256 .

3. . . . 

 / . . , . .  //

. – ., 2001 . – . 2. – . 118 –

129.

4. . . : [ . .] / .

. . – .: . , 1952. –

134 .

5. . .  / .

. . – : , 1981. – 112 .

6. :  6 . .  5. .  1.  / [ . .  .

. ; . . . ]. – .: , 1980. – 430 .

7. . .  / . . , . . , .

. . – .: , 1989. – 256 .

8.  3. . 

: [ . .] / 3. . . – .: 

, 1958. – 60 .

9. . . : . / .

. , . . , . . . – .: , 2006. – 148 .

10. . .  / . . . –

[4– ., . .]. – .: , 1988. – 271 .

11.  / [ . . , . . , .

. .]. – [3 - ., . .]. – .: , 1990. –

271 .

12. . . : [ . .] / . . . – .: .

, 1984. – 80 .

13. . .  /

. . . – .– .: , 1964. – 235 .



14. . . : 

 / . . , . .  // . – 2000. – . 47,  1.

– . 152 – 159.

15. . . 

: [ . .] / . . , . . , . . . – . :

. , 1989. – 224 .

ASTANEA SATIVA MILL. 
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: , Castanea sativa Mill., , ,
, 

ANATOMICAL AND MORPHOLOGICAL STRUCTURE OF LEAVES

CASTANEA SATIVA MILL. AS A FACTOR IN THE STABILIZATION OF

THE WATER REGIME OF PLANTS UNDER DROUGHT CONDITIONS

O. V. Kolesnichenko

The results of the evaluation of the effect of various conditions to ensure the
plants moisture chestnuts on the formation of specialized adaptive anatomical
features. It was found that the surface of pubescence and leaf stomata trichomes
cover influences the lowering of the temperature of the surface and reduces the rate



of evaporation of moisture during a drought. The maximum values of these
parameters are fixed in plants that grow in drought conditions.

Key words: the water regime, Castanea sativa Mill., drought, leaves, stomata,
trichomes
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