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.1. D. moldavica L.: 1 – ; 2 –

 2008–2013 . 

. , 

D. moldavica L. :  – 2,62±0,03, 

– 1,35±0,01,  – 0,74±0,01 , D. moldavica

 –  2,63±0,02, 1,40±0,02, 0,89±0,02 .

 2012 ,  –

 2008, 2010  2011 , 

,  ( . 1).

,  1000 

2,35±0,18 ,  2008  (1,92±0,06 ),  –  2010

 (2,94±0,05 ). 

2,47±0,13; 2,05±0,15  2,96±0,03  ( .2).

 1000

1,92  1,96 ,

[17]. D. moldavica

1000  1,62  2,81 [19].
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1. D. moldavica  2008–2013 , , ±m.

. 2.  1000 

D. moldavica ( 2008–2013 )

,  2008–2013 

D. moldavica  6,76±0,24 %,

 – 6,19±0,22 %. 

2008 2,45±0,02 2,41±0,01 1,30±0,02 1,38±0,01 0,71±0,02 0,89±0,03

2009 2,56±0,04 2,68±0,02 1,34±0,01 1,42±0,01 0,72±0,01 0,91±0,01

2010 2,40±0,04 2,68±0,03 1,29±0,02 1,41±0,02 0,65±0,01 0,82±0,01

2011 2,78±0,03 2,37±0,02 1,34±0,01 1,30±0,02 0,79±0,01 0,84±0,02

2012 2,93±0,05 2,95±0,05 1,42±0,03 1,46±0,03 0,85±0,01 0,96±0,02

2013 2,59±0,03 2,67±0,02 1,34±0,01 1,40±0,02 0,64±0,03 0,81±0,02

2,61±0,03 2,63±0,03 1,34±0,02 1,40±0,02 0,73±0,02 0,87±0,02



 2009  ( )  2008  ( ) –
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 2008–2013 , %, ±m

. . 

2008 6,78±0,51 7,35±0,43

2009 7,75±0,21 4,70±0,13

2010 6,50±0,1 6,70±0,13

2011 6,60±0,35 5,40±0,27
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2013 6,43±0,12 6,3±0,20

6,76±0,24 6,19±0,22

, 

 7–10 , , 

.  –

,  +5° . 

, .

 25°

. 

 10–

15 , .

, 

, 

, . 

, 

 [13].

, 

 –  ( .3).



. 3. (1) (2)

D. moldavica

.

, 

 7,2 ,

 –  16 ,  –  1,4  1,3 .
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97,0%  93,8%,  2006  – 9,8% ( . )  5,0% ( .

),  71%  70,5% ( .4 –5).
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6,19±0,22%.

3. 

. , 

D. moldavica  97,0% (2013)  71,0% (2006),

 –  93,8%  70,5%. 

 6 ,  –

 4 .

, 

 – , 

.

1. . . 

Dracocephalum L. / . .  // . . 1990. – . 2. –

. 202-209.

2. .  – 

 [ ] / . . – Favea,

2011. – : www.favea.org/article_001.html

3. . . . /

. . , . . , . . . – .: , 2001. – 173 .

http://www.favea.org/article_001.html


4. . .

 / . . , . . , . . . – .: ,

2003. – 320 .

5. . .  /

. . , . . . – .: , 2004. –

. 3. – 520 .

6. . . Dracocephalum moldavica L. (Lamiaceae) 

 / . .  // 

. . . – 2011. –  1 – . 166–169.

7. . .  / . .  – .: ,

2011. –193 .

8. . . 

: , , . – .

. . . . : . 03.00.05 —  /

 – ., 1995. – 19 .

9. , ,     .

. : (  7160 – 2010). – [

 2010-07-01]. - .: , 2010. – 16 .-

).

10. , 

. / [ . . , . . , . . .]. – .,

2004. – 162 .

11. . . Dracocephalum moldavica L.  

 / . . . // : ,

, . – : , 1999. – . 72–74.

12. . . 

 / . . , . .  // 

 " " – 2002. – . 4. – . 108–112.



13. . . 

Dracocephalum moldavica L. 

. – . . . . . : 03.00.05 –  /

. – , 2003. – 161 .

14. . . 

: .

. . . : 03.00.05. –  /

. – , 2002. – 20 .

15. . . 

(Dracocephalum moldavica L.) / . . , . . , . . 

// , . – 2013.

–N 5. – .25–27.

16. , 

. (

) / [ . . , . . , . . ,

. . .] – : , 2003. – 324 .

17.Physicochemical and grinding characteristics of dragonhead seeds / D. Dziki, A.

Mioe, B. Gladyszewska at el. // Int. Agrophys. – 2013. – 27. – P.403–408.

18.Hanczakowski P. Composition and nutritive value of protein of Moldavian balm

seeds (Dracocephalum moldavica L.) / [P. Hanczakowski, B. Szymczyk, S.

Kwiatkowski and T. Wolski ] // Roczniki Nauk Zootechnicznych. – 2009. – 36. –

P. 55-61.

19.Khoulenjani M. B., Salamati M. S. The study of seed yield and yield components

in different populations of Moldavian balm (Dracocephalum moldavica L.)  /  M.

B. Khoulenjani, M. S. Salamati // International Conference on Agriculture, Food

and Environmental Engineering (ICAFEE'2014). – Kuala Lumpur. – 2014 –

P. 35–36.



DRACOCEPHALUM

MOLDAVICA L. 

. .

 – 

 (Dracocephalum moldavica L.), 

. 

, 

, 

.

: Dracocephalum moldavica L., , ,

.

THE ASSESSMENT OF MOLDAVIAN DRAGONHEAD SEEDS

MATERIAL QUALITY UNDER ITS INTRODUCTION IN ZHYTOMYR

POLISSYA
KOTYUK L.A.

When studying the sowing qualities of Moldavian dragonhead seed under the

conditions of introduction it has been established that with respect to morphometric

indices the white flower form prevails, while the laboratory germination are higher in

the blue flower form. Under the conditions of Zhytomyr Polissya we succeeded in

obtaining a qualitative seeding material of a new nontraditional volatile-oil-bearing

plant – Moldavian dragonhead (Dracocephalum moldavica L.)  which  testifies  to  a

successful introduction.

Keywords: Dracocephalum moldavica L., seed, seed quality, Zhytomyr

Polissya.
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PHYLOGENETIC ANALYSIS OF PUTATIVE PLANT POTASSIUM

CHANNELS BELONGING TO TPK FAMILY

 S.V. Isayenkov, D.O. Samofalova

The bioinformatic sequence hunting of putative TPK-cahennels and

summarizing of phylogenetic diversity TPK family were conducted. By application

of wide range of bioinformatic tools and online services the comparative analysis

and aminoacid sequence alignment of putative TPK-channels were performed.

After secondary analysis of pore domain architecture the 157 sequences of TPK-

channels from different plants species were selected. The further cladististical

analysis of selected TPK sequences exhibited division of TPK family on four

different clades.

Key words: two-pore potassium channels ( ), TPK-channel domain

architecture, cladistical analysis, phylogenetic tree
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VEGETATION QUALITY REMOTE ASSESSMENT IN URBAN AREA:

GOLOSIIVSKY NNP CASE STUDY

S. Stankevich, I. Piestova, . Godyna, R. Filozof

In the paper the technique for estimation of vegetation quality using

multispectral satellite imagery and ground truth data is described. This technique is

an important component of an integrated geoinformation technology for remote

assessment of vegetation condition within urban area. The developed technique

application for the vegetation condition assessment within the “Golosiivsky” Kiev

National Nature Park is demonstrated.

Key words: vegetation quality, satellite imagery, spectral reflectance, Red-

Edge Tangent, spline interpolation, NNP “Golosiivsky”
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EFFECT OF PROBIOTIC ENDOSPORIN ON INDICATORS OF THE

IMMUNE SYSTEM OF INTACT ANIMALS.

Safronova L.A., Didenko G.V.



Probiotic endosporin in case of orally introducing to intact organism

stimulates synthesis of humoral immunity factors which significantly increasing the

cytotoxic effect of the effector cells, stimulating macrophage cell activity, and have

little effect  on  the activity of  lymphocytic cells. Introduction endosporin not lead to

the development of inflammatory reactions in experimental animals.
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POLYMORPHISM OF THE TDF_076_2D GENE CONFERRING

MODERATE FUSARIUM HEAD BLIGHT RESISTANCE AMONG

COMMON WHEAT (TRITICUM AESTIVUM L.) CULTIVARS OF THE

STEPPE ZONE OF UKRAINE

A.V. Karelov, N.A. Kozub, I.A. Sozinov, A.I. Borzykh,

Yu.B. Blume

Fifty six common wheat (Triticum aestivum L.) cultivars developed in the

Steppe zone of Ukraine were studied using the marker INDEL1 on the basis of the

sequence of NPR1-like TDF_076_2D gene associated with moderate type II

Fusarium head blight resistance. We discovered the resistance associated allele in

40% of the cultivars studied. The cultivars with the resistance associated allele of

the marker may be used as the source of moderate resistance against Fuasarium

head blight.

Key words: common wheat, Fusarium head blight, molecular markers
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POLYMORPHISM OF CHALCONE SYNTHASE ENCODING GENES AND

THEIR RELATION WITH BITTER SUBSTANCES LEVEL IN HOPS CONES

. M. Venger, N. E. Volkova

nalysis of polymorphism of encoding chalcone synthase genes of Ukrainian

hop varieties was conducted. The dependence between gene polymorphism and the

level of bitter substances in hop cones was shown. The possibility of usage of

molecular markers that show the polymorphisms of encoding chalcone synthase

genes for determination of hop varieties type (aroma of bitter) was shown.

Key words: hop, chalcone synthase, polymorphism, bitter and aromatic

varieties, cluster analysis.
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EXPRESS INSTRUMENTAL STABILITY ASSESSMENT

OF ORDINARY BEANS TO ABIOTIC STRESS FACTORS

Taran M.V., Shavanova K.E, Marchenko O.A., Godlevska O.O.,

Starodub N.F.

The results of studying the influence of abiotic stress factors on the state of

the photosynthetic apparatus of bean by the conventional methods based on the

biosensors allowed the rapid diagnostics are presented. It was characterized a



number of such indexes: IFH, the intensity of photosynthesis adaptation and

viability of plants to abiotic stress factors.

Keywords: biosensor, IFH, indexes adaptation, sustainability indexes,

common bean, abiotic stress factors.
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MICROSATELLITE MARKERS ASSOCIATED WITH GRAIN

COLOUR OF UKRAINIAN BREAD WHEAT VARIETIES

O. O. Kolesnyk, S. V. Chebotar, O. M. Khokhlov

The Plant Breeding and Genetics Institute – National Center of Seed and Cultivar

Investigations

Analysis of microsatellite markers associated with grain colour was performed

in order to identify the important regions involving in this trait. As a result, 37

marker trait associations (MTAs) were found to be significant in one – three growing

seasons, of which 20 MTAs were significantly associated with the lighter grain colour

(CIg) while 17 MTAs showed association with the darker Clg. Our study showed that

the significant MTAs were located on wheat chromosomes 1B, 3A, 5A, 6D and 7B.

Keywords: Triticum aestivum L., microsatellite analysis, marker-trait

association, grain colour

The red colour of grain occurs in most common European wheat varieties [18].

It is controlled by one to three dominant alleles R-A1 (on chromosome 3AL) [13], R-

B1 (3BL) [20] and R-D1 (3DL) [17]. Contrary, white grain colour is determined by

the recessive alleles, i.e. r-A1, r-B1 and r-D1 [18]. The major genes described for the

coloration  of  glumes  are  known  to  be  (Rg1, Rg2, Rg3, Bg), for anthocyanin

pigmentation of coleoptiles (Rc-A1, Rc-B1, Rc-D1),  anthers  (Pan1, Pan2), auricles

(Ra1, Ra2, Ra3), straw (Pc1, Pc2) and grains (Pp1, Pp2) [19]. The pigment of grain

has been suggested to be a derivative of catechin-tannin generated in the process of

biosynthesis of flavonoids and has been associated with economically important

characteristics: brightness of wheat flour and level of grain dormancy [8, 9]. From the

structural point of view anthocyanins are glycosides composed of hydroxyled or

methoxyled 2-phenylbenzopyrilium skeleton with hydroxyl and methoxy groups in

the B-ring [7]. The red colour of the grain is associated with a higher content of bitter

phenolic components, lower activity of hydrolytic enzymes, and better resistance to
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sprouting  [18].  The  degree  of  red  color  is  additive,  the  intensity  of  the  red  color

depends on the number of R alleles, and only those homozygous recessive at all three

genes being white (R-A1a, R-B1a and R-D1a). Li et al. [17] have mapped the genes

controlling the character of red grain color in Chuanmai 42 derived from synthetic

hexaploid wheat by SSR markers, and provided useful markers for breeding white

grain colour variety by using synthetic hexaploid wheats and Chuanmai 42 as genetic

resources.

In the present study we have applied microsatellite markers [21, 22] for the

association with major QTLs controlling wheat grain colour in a core collection from

modern Ukrainian bread wheat varieties [12, unpublished data]. Furthermore we

report the distribution of alleles at microsatellite loci associated with lighter and

darker colours of wheat grains obtained with the help of digital image analysis (DIA)

[25].  DIA is  the  process  of  converting  digital  images  of  individual  objects,  such  as

plant organs, into quantitative measurements. DIA methods that convert photographs

of plant organs into quantitative data based on measures of axes or pixel counts have

been used by numerous research groups [3, 4, 6, 14]. A major objective of this

scientific work was to find microsatellite markers associated with the grain colour

intensity (CIg) which can be applied to breeding programs.

Materials and research methods. Ukrainian bread wheat core collection

consisted of 47 bread winter wheat varieties (Triticum aestivum L.) originated in

Plant breeding and genetics institute (PBGI) and registered in State Register of plant

varieties suitable for dissemination in Ukraine in 2003-2013 years. The genotypes of

taken varieties outlined in Kolesnyk et al. [12] were characterized using 17 SSR

markers abundantly described in the literature [5, 15, 21, 22]. Varieties Albatros

odes’kyi (1990) and two collection samples of variety Bezosta 1 (1955) were added

into research as standard (etalon) samples. The plants have been grown by 2-rows

mini-plots in field experiment conditions in 2010/11, 2011/12, 2012/13 seasons by

the laboratory of Variety Investigation and Breeding Process Modelling of PBGI,

located in Odesa, Ukraine (46° 27' 3", 30° 39' 18"). In 2010 from each variety in a

randomized way 5 seedlings were taken for microsatellite analysis (MS analysis), of
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which one was selected for the further growing of its seed progenies in consecutive

seasons according to spike-row scheme. Each season, the sowing was carried out in

1st decade of October - optimum time for this climatic zone. Plants were harvested in

early July, in stage of fully ripened seeds. Genomic DNA was extracted from

seedlings using modified CTAB method [23]. Polymerase chain reactions (PCR) was

performed on a Tertsyk thermocycler (DNA Technology, Russia) according to Röder

et al. [21], with 35 instead of 45 cycles of denaturation for 1 min at 94 0 , annealing

for 1 min at 50 0  (55 or 60 0  depending on the primer) and extension for 1 min at

72 0  followed by a final extension step for 5 min at 72 0 . PCR was carried out in a

final reaction volume of 25 L containing: 60 ng of DNA; 0.25 M of each primer;

10x PCR-buffer (40 m  Tris- l  8,4; 25 m 1; 1.5 mM of MgCl2; 0,01 %

Tween-20); 0,2 mM of each dNTP; 1 unit of Taq-polymerase. The amplification

products (10- L aliquot of the PCR mixture) were separated in 7% polyacrylamide

gel in 1 x TBE using Hoefer scientific instruments device (United States) according

to the manufacturer’s instruction. Visualization of PCR products of electrophoretic

division was performed by the staining of gels in AgNO3 according to “Silver

sequence TM DNA Sequencing System Technical Manual” (“Promega”, United

States). Image Master VDS video system (Amersham Pharmacia Biotech, United

States) was used to assess the fragment size of the alleles at each microsatellite locus

according to the recommendations of the manufacturer [24]. The pUC19 DNA/MspI

and 100 bp DNA Ladder were used as standard ladders.

Each year the obtained grain material was analyzed for colorimetric

characteristics extracted from the digital images of kernels using a computer program

ImageJ ver.1.49h (National Institute of Health, USA). The program was tested and

adapted for objects of varieties investigation [2]. In order to standardize images

characteristics and to improve productivity the set of macros was developed making

it possible to perform high-speed routine estimations. The grains, 150-200 kernels for

each sample, were scanned on the device HP 3570c, against a dark background, with

200 dpi (pixels / inch) resolution, as recommended by  and  [1]. The

hardware/software configuration applied is able to register colour-related information
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from all three Red-Green-Blue channels. But since it was known beforehand, that all

varieties taken into investigation are graded as "red-grained", the characteristics were

restricted by "level of grey" only with full range 0-255 units for 8-bit gray images.

All five available characteristics were registered (mean, median, mode, skewness,

and kurtosis). But, in view of tight correlations among all these, the only first of them

is presented here. Grain color intensity (CIg) was expressed by grey level values with

full scale from 0 (entirely black) to 255 (pure white). The data were used "as is",

without transformation, calibration or any other treatment. Other words, raw readings

were interpreted as common quantitative trait. Only classes with not less than three

samples were taken into statistical consideration. Over this limitation only about half

of all alleles presented were suited for association detection. Differences significance

between alleles means were the main criterion of associations. They were evaluated

by instruments of descriptive statistics of EXCEL and also SIMFIT, ver.7.0.5

package. For preliminary evaluation of variation characteristics within each sample

was used dedicated instrument incorporated into ImageJ. It was detected here that the

average level of standard error for sample consisted of 150 kernels was around 0,4-

0,7 units which allowed fine discriminant ability even while working with samples of

one colour grade only.

The research results. Microsatellite markers have a great potential of applying

into the research as they are apt to describe polymorphism in the SSR loci and show

wheat genetic diversity [5, 15]. In our previous study the allelic composition of 47

bread wheat varieties has showed that it would be quite enough to choose 7-8 most

informative microsatellite markers for complete variety identification and

differentiation [12]. 35-36 varieties were also chosen to form standard varieties

collection, which included carriers of alleles typical for varieties released by PBGI.

CIg of the Ukrainian bread wheat collection was measured in three growing

seasons (2010/11, 2011/12, 2012/13). Mean values of CIg in three years analyzed

showed considerable levels of diversity within each of year (Table 1).
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1.Variability of grain colour intensity among studied varieties in three growing

seasons

CHARACTERISTICS 2010/2011 2011/2012 2012/2013
CIg, mean 138,9 132,8 131,2
min 131,2 122,7 121,9
max 149,6 147,7 144,3
SD 4,19 5,13 4,49
Stds 0,60 0,87 0,76
CV 3,02 3,86 3,42
Shapiro-Wilks normality test:
W-statistic 0,980 0,981 0,970
significance level 0,767 0,597 0,231

*CIg – grain colour intensity; Mean – average values; SD – standard deviation;
Stds – standard error; CV – coefficient of variation, %

Over weather conditions in first season level of CIg was higher (more light

grains). Though all studied varieties are considered as 'red-grained', wide scale of CIg

was registered among them. Genetic nature of these differences was confirmed by

significant positive correlations between years (0,35-0,58). LSD05 criterion for variety

means  comparing,  determined  by  ANOVA,  was  5,8.  The  lowest  level  of  CIg in all

three seasons displayed Bezostaya 1, 126,6 in average. This 'milestone' for world

breeding variety was famous for its large, dark-red kernels. Podiaka variety showed

the same color (127,4). For comparison: the experimental lines with deap purple

colour of pericarp have CIg level about 105-115. The highest rate of CIg was typical

for Zaporuka variety, 145,9 in average. It was close to varieties grown in these very

conditions and graded as 'white-grained' (about 150, in general). Light grain (CIg

from 138 to140) was registered also in varieties Albatros odes’kyi, Scarbnytsia,

Zmina, Ednist', Istyna, Gospodynia, and Oksana. The last was the only variety with

soft endosperm, so opacity was the reason of its increased CIg level.

Shapiro-Wilks test indicated normality of variety-specific CIg distribution in all

three seasons. It is also obvious in Figure. Normality is one of conditions required for

implementation of simple (without transformations etc.) t-test at associations finding.
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Figure. Distribution of variety-specific levels of CIg in three seasons.

The results of marker-trait associations (MTAs) in two – three analyzed years

are  shown  in  Table  2.  Overall  20  alleles  of  SSR  markers  were  associated  with  the

lighter CIg while 17 alleles were associated with the darker CIg.  Ten  MTAs  were

found to be significant in two growing seasons. 27 MTAs were shown to be

significantly associated with CIg in one growing season, namely alleles Xgwm357119,

Xgwm18192, Xgwm18196, Xtaglgap218, Xgwm386, Xgwm155139, Xgwm155152,

Xgwm389145, Xgwm408188, Xgwm190204, Xgwm325146, Xgwm325148, Xgwm577175,

Xgwm44176, Xwmc405218 were found to be significantly associated with the lighter CIg

while alleles Xgwm357125, Xtaglgap215, Xgwm379, Xgwm155145, Xgwm389142,

Xgwm186102, Xgwm186129, Xgwm190208, Xgwm325142, Xgwm577137, Xgwm44187,

Xwmc405222 showed to be significantly associated with the darker CIg.

Table 2 displays the mean values for CIg with their standard errors (Sx) at *p 

0.05 and **p  0.01 significance. Bold regular/italic font indicates significant

plus/minus associations. During two growing seasons the darker CIg was significantly

associated with alleles Xgwm18186, Xgwm155141, Xgwm155147, Xgwm325128,

Xgwm325150 while the lighter CIg showed stable associations in two – three growing

seasons with alleles Xgwm18188, Xgwm155143, Xgwm186115, Xgwm325115,
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2.  Associations  of  SSR  alleles  with  grain  colour  (Clg), revealed in field

experiments in three growing seasons

Locus Allele
Clg

2010/11 2011/12 2012/13
Mean ± Sx Mean ± Sx Mean ± Sx

Xgwm357
(1A)

116 – 133,8 ± 3,23 134.8 ± 2,80
119 141,1 ± 2,86 138,3 ± 3,83* –
121 141,2 ± 2,74 – –
123 139,9 ± 1,77 133,3 ± 1,22 131,6 ± 1,31
125 137,7 ± 0,98 132,5 ± 0,71* 130,8 ± 0,85
128 140,4 ± 1,31 132,7 ± 1,16 130,1 ± 1,67
134 137,6 ± 2,53 133,3 ± 2,54 127,8 ± 1,62

Xgwm18
(1B)

186 138,1 ± 1,73 128,7 ± 1,44** 128,3 ± 2,41*
188 139,1 ± 0,64 134,2 ± 0,71** 132,9 ± 0,83*
192 139,9 ± 0,76 132,8 ± 1,08* 130,8 ± 1,14
196 – 135,0 ± 0,87** 131,6 ± 1,21

Xtaglgap
(1B)

215 138,7 ± 1,62 129,9 ± 1,43** 130,9 ± 2,33
218 139,2 ± 0,82 134,0 ± 0,61** 132,0 ± 0,71
235 – – –
238 139,7 ± 1,20 133,3 ± 1,51 128,8 ± 1,40
265 – – –

Xgwm095
(2A)

110 – – –
120 138,2 ± 1,49 135,6 ± 2,65 133,7 ± 3,03
122 139,3 ± 0,78 132,4 ± 0,66 130,3 ± 0,80
128 138,1 ± 2,89 132,7 ± 0,90 130,8 ± 0,95
130 – 134,1 ± 1,38 133,2 ± 1,66

Xgwm3
(2D)

75 – – –
77 138,4 ± 2,54 132,5 ± 1,66 129,1 ± 1,87
79 137,8 ± 1,43 130,4 ± 1,74* 129,9 ± 2,39
81 139,9 ± 1,84 134,4 ± 1,18 131,1 ± 0,55
83 – 132,4 ± 1,70 130,8 ± 0,85
86 138,9 ± 1,15 134,2 ± 0,93* 132,6 ± 1,03
88 140,2 ± 1,42 134,1 ± 0,77 132,0 ± 1,15

Xgwm155
(3A)

129 – – –
135 – – –
137 – – –
139 138,6 ± 1,14 138,1 ± 2,43** 130,7 ± 2,22
141 136,8 ± 3,56 130,7 ± 2,31* 126,2 ± 2,67**
143 143,7 ± 2,23* 132,8 ± 0,94* 132,2 ± 0,83*
145 138,3 ± 2,01 132,5 ± 1,26* 130,3 ± 1,77
147 138,3 ± 1,27* 132,1 ± 0,79** 132,1 ± 1,39
149 140,1 ± 0,69 133,2 ± 0,79* 133,1 ± 0,99**
152 – 136,9 ± 3,20* 134,3 ± 1,07

Table 1 continued
Locus Allele Clg
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2010/11 2011/12 2012/13

Mean ± Sx Mean ± Sx Mean ± Sx

Xgwm389
(3B)

117 138,4 ± 0,97 133,2 ± 0,98 130,4 ± 0,93
119 – 132,3 ± 1,32 130,0 ± 1,47
134 139,1 ± 1,72 133,5 ± 1,29 132,4 ± 1,50
136 137,4 ± 1,93 132,6 ± 2,44 131,6 ± 2,56
138 140,3 ± 1,23 133,5 ± 1,40 131,6 ± 2,17
142 – 131,8 ± 0,50** 131,8 ± 1,02
145 – 137,1 ± 1,75** –

Xgwm165/1
(4A)

185 136,8 ± 3,08 133,0 ± 1,00 131,3 ± 0,43
189 – – –
191 137,2 ± 1,38 132,7 ± 0,98 131,0 ± 1,27
193 140,6 ± 1,22 133,3 ± 0,90 131,0 ± 1,26
195 139,3 ± 0,57 132,8 ± 0,91 131,8 ± 0,89

Xgwm186
(5A)

102 139,2 ± 1,01 132,3 ± 0,71** 130,7 ± 0,68
107 – 134,4 ± 3,26 –
113 141,2 ± 2,74* 132,2 ± 0,88* 132,8 ± 2,99
115 139,6 ± 0,25* 138,7 ± 2,50** –
125 139,1 ± 2,31 133,5 ± 3,09 131,6 ± 4,44
129 134,1 ± 1,16* 134,2 ± 1,41 –
135 139,0 ± 3,38 134,0 ± 1,73 130,0 ± 1,63
139 – 132,3 ± 3,22 –
142 139,2 ± 1,30* 132,7 ± 0,78 –

Xgwm408
(5B)

148 – – –
162 – – –
178 – 132,4 ± 0,42 –
185 – – –
188 138,4 ± 0,87 134,2 ± 0,80 131,4 ± 0,87
192 139,0 ± 2,42 131,5 ± 2,61 131,4 ± 3,63

Xgwm190
(5D)

204 141,5 ± 0,96** 134,1 ± 0,80 132,7 ± 1,12
208 137,6 ± 0,70** 132,5 ± 0,69 130,4 ± 0,70
210 – – –

Xgwm325
(6D)

115 – 134,3 ± 1,19** 133,7 ± 0,99*
120 – – –
128 – 129,0 ± 1,03** 127,9 ± 2,44*
134 – – –
138 – – –
142 136,1 ± 1,51* – –
144 138,5 ± 0,94 132,6 ± 0,97 131,7 ± 1,25
146 140,9 ± 1,45 134,9 ± 1,03** 132,4 ± 1,19
148 140,7 ± 0,94* 134,8 ± 2,86 127,1 ± 4,00
150 – 127,4 ± 1,66** 128,8 ± 1,14*

Table 1 continued
Locus Allele Clg
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2010/11 2011/12 2012/13

Mean ± Sx Mean ± Sx Mean ± Sx

Xgwm577
(7B)

137 137,6 ± 2,25 128,2 ± 1,37** 128,4 ± 2,44
152 – 132,2 ± 2,14 –
171 136,1 ± 1,44* 133,5 ± 0,83** 131,9 ± 1,07
173 139,7 ± 0,76* 133,6 ± 0,66** 131,3 ± 0,70
175 – 137,0 ± 2,97** 134,7 ± 4,16

Xgwm437
(7D)

105 – – –
107 138,9 ± 0,87 132,8 ± 0,71 132,3 ± 0,90
109 139,6 ± 1,00 133,3 ± 0,83 129,8 ± 0,83
113 138,1 ± 3,71 136,0 ± 4,20 –

Xgwm44
(7D)

176 143,0 ± 4,61 136,0 ± 1,08* 132,1 ± 1,63
178 – – –
180 139,5 ± 2,18 135,3 ± 2,89 –
183 139,2 ± 0,67 132,7 ± 1,02 131,8 ± 1,46
185 138,3 ± 0,80 133,0 ± 0,72 130,8 ± 0,76
187 – 129,7 ± 2,30* 130,4 ± 5,02

Xbarc126
(7D)

138 – 134,9 ± 2,04 130,8 ± 0,76
142 – – –
146 – – –
152 – – –
156 139,2 ± 0,90 132,7 ± 0,80 131,2 ± 0,97
158 – – –
160 138,9 ± 3,23 – –
162 – – –
164 138,0 ± 0,95 134,0 ± 0,97 130,2 ± 1,05
166 140,7 ± 1,51 131,7 ± 0,89 131,4 ± 1,07

Xwmc405
(7D)

210 – – –
212 – – –
216 136,1 ± 1,88 – –
218 140,2 ± 0,98 133,1 ± 0,68* 131,9 ± 0,81
220 137,6 ± 1,06 133,5 ± 0,87 131,0 ± 0,94
222 139,2 ± 2,23 128,0 ± 2,29* –

*Significant at p  0.05; ** significant at p  0.01; all significant deviations are
shown in bold font, among them regular/italic indicate increasing or reducing,
respectively, of the studied value depending on alleles associated with this value;
Mean – average values; Sx – standard error; a dash means not available data

Xgwm577173. SSR alleles Xgwm155149, Xgwm186113, Xgwm186142, Xgwm577171

showed alternative effect on the value of CIg.

Among studied 17 microsatellite markers we have found 37 alleles of Xgwm357,

Xgwm18, Xtaglgap, Xgwm3, Xgwm389, Xgwm155, Xgwm186, Xgwm190, Xgwm325,

Xgwm577, Xgwm44 and Xwmc405 mapped on 1A, 1B, 2D, 3A, 3B, 5A, 5D, 6D, 7B
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and  7D  chromosomes  associated  with  the  value  of  CIg. Khlestkina et al. [11] has

mapped a total of 35 microsatellite markers on the homoeologous group 1

chromosomes. The genes Bg, Rg1, Rg3 and the smokey-grey glume color gene were

mapped between the markers Xgwm1223 and Xgwm0033 at  the  distal  ends  of  the

short arms of the homoeologous group 1 chromosomes. In our study we have

detected alleles of the microsatellite marker Xgwm18-1BL to be significantly

associated with the value of CIg during two growing seasons. At the same time alleles

Xgwm357119 and Xgwm357125 detected at the chromosome 1AS were shown to be

associated with CIg during one growing season, thus insufficient amount of data

prevented us from drawing any conclusions. Additionally Khlestkina et al. [11]

reported a total of 8 microsatellite markers to be mapped on the chromosome 7D. The

major gene loci Pl (purple leaf), Pc2 (purple culm), and Pan1 (purple anthers) were

mapped in a region, about 15 cM distal from the centromere on chromosome 7DS.

Among four microsatellite markers located at the chromosome 7D used in our study

we have found markers Xgwm44 and Xwmc405 to be significantly associated with

CIg during one growing season. In the mentioned region there was previously mapped

the gene Rc-D1 in charge for anthocyanin pigmentation of coleoptile [10].

We have detected that microsatellite marker Xtaglgap-1B hasn’t shown stable

association with QTL for CIg in all years analyzed. In studies carried out by Landjeva

et al. [16] it was noted that the presence of allele Xtaglgap244 was strictly correlated

with the red glume colour gene Rg-B1b in Bulgarian wheat cultivars. Khlestkina et al.

[11] has found an association between Rg-B1b and Xtaglgap250. Additionally she

suggested that besides 250 bp, alleles of 241, 244 and 247 bp of Xtaglgap marker

may be spesific for Rg-B1b in different wheat collections.

Himi et al. [9] reported that pigmentation of wheat grain is controlled by the R

gene on the end region of the long arms of wheat chromosomes 3A, 3B, and 3D. In

our study we have found markers Xgwm155-3A, Xgwm389-3B significantly

associated with CIg during one – two growing seasons. Microsatellite marker

Xgwm155-3A had the highest number of alleles associated with CIg when compared

with the other studied markers. Alleles of microsatellite markers Xgwm18-1B,
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Xgwm155-3A, Xgwm186-5A, Xgwm325-6D, Xgwm577-7B which have shown stable

associations in two growing seasons are located near to QTLs identified for the first

time to be significantly associated with CIg.

Conclusions

In this study the analysis of microsatellite markers associated with grain colour

(CIg) was performed in order to identify the important regions involving in this trait.

As a result, 37 marker trait associations (MTAs) were found to be significant in one –

three growing seasons, of which 20 MTAs were significantly associated with the

lighter CIg while 17 MTAs showed association with the darker Clg. Our study showed

that the significant MTAs were located on wheat chromosomes 1B, 3A, 5A, 6D and

7B. The performed association analysis provides useful information for breeding of

Ukrainian bread wheat.
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CURRENT STATUS OF STUDYING THE SWEET CHERRY

(PRUNUS AVIUM (L.) L.) GENOME

Y. I. vanovych

Qualitative improvement and a significant acceleration of breeding sweet

cherry possible under using marker assisted selection. The genetics research of

agronomically-important traits in sweet cherry was actively continues in the last

decade. Many molecular studies are still ongoing, but already known genes that

determine self-comtability, self-incomtability and fruit size in sweet cherry.

Keywords: S-locus, quantitative trait loci, marker assisted selection, the fruit

size, cherry.
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PHYLOGENETIC ANALYSIS OF TOMATO MOSAIC VIRUS ISOLATED

FROM SEEDS OF LYCOPERSICON ESCULENTUM L.

E. AlDalain, O.S. Bondar, O.V. Tymchyshyn, T.P. Shevchenko,

I.G. Budzanivska, V.P. Polishchuk

Tomato seeds of different cultivars were checked for contamination with

Tomato mosaic virus (ToMV), typical pathogen of these vegetable crops in Ukraine.

The incidence of viral contaminations was determined using ELISA. Approximately

40% of seed samples were contaminated with ToMV. The coat protein (CP) gene

sequence of Ukrainian isolate (ToMV-ukr3) was obtained and analyzed. Phylogenetic

tree based on complete CP sequences of Ukrainian isolate and strains available in
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Genbank was constructed in Mega 6. Comparison of nucleotide sequences of

obtained isolate with those of other ToMV strains in Genbank confirmed that

detected pathogen is isolate of Tomato mosaic virus. CP sequence of ToMV-ukr3

revealed 96-99% nucleotide homology with existing ToMV strains. ToMV-ukr3 was

the most related to strains ToMV-1-2, ToMV-G26 and ToMV-G6.

Key words: ToMV, Lycopersicon esculentum L., seeds, phylogenetic analysis
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INFLUENCE OF HARVEST FEATURES ON SEED PRODUCTIVITY OF

MILLET IN THE RIGHT-BANK FOREST-STEPPE OF UKRAINE

Poltoretskiy S.P.

It was found that the maximum seed productivity provides separate threshing of

millet sowings with the presence of 65-70% of mature seeds in the panicle with the

term of store maturation of the swath from three to six days, and direct thrashing

with 85-90% degree of maturity.

Keywords: millet, seeds, maturity degree, harvest term, harvest method.
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ASSIMILATION OF NITROGEN BY WINTER WHEAT PLANTS WHEN

USING AKM GROWTH REGULATOR

V.V. Kalitka

Z.V. Zolotukhina

It has been determined that application of AKM growth regulator for pre-

sowing seed treatment and treatment of vegetating winter wheat plants contributed to

nitrogen contents increase in vegetative mass during the whole studied vegetation

period. At the same time, this agromeasure stimulated the process of nitrogen

absorption from the soil and fertilizers as well as its reutilization from vegetative to

productive parts of the plant.

Keywords: winter wheat, growth regulator, variety, nitrogen assimilation.
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    EFFECTIVENESS OF FUNGICIDES ON BARLEY SPRING AGAINST

SMUT PATOGEN

O. Antonenko, Al-Yasiri Husam Mohanad

The results of  studies of the biological and  economic efficiency in the use

of  barley spring fungicides, desinfectans against infection barley smut.
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O. Antonenko AL- YASIRI HUSAM MOHANAD

The results of  studies of the biological and  economic efficiency in the use

of  barley spring fungicides, desinfectans against infection barley smut.

Barley spring, seed  infection, fungicides, smut

   Sidnificant loss of gield of barley spring have  parasitic diseases,

including large  hurmfulness determind smut. Smut transmitted by seeds.

Therefore, sowing seeds infected by   smut leads to  destruction of seedlings of

barley   and   furter  development  of  the   disease  in  goung   plannts.  Affected

seedlings slow down  their growth and development, sowe  of them are  killed, as

result in reduced germination and crop  density.

   Planting has  direct  gield  losses when  insteid grain is  formed  spore

mass of  fungus  and  covert gield losses.

   Therefore treatment of  seeds  is   animportant  component  of  the growing

technology of barley spring .

Treatment of seeds provides  protection for  goung  seedlings  from infection

contributes to further their growth  and  sncreases plant  productivity and  improve

product guality.

Research Vethods. The aim onr study was to investigata the  effectiveness

of disinfectants on the most  common sort   barley  spring  Golden,  seed which has

been previonsly infected  teliospores  of smut.

1. The scheme  of the  experiment  for the  study  of the effectiveness  of

disinfectans on    barley variety Golden against barley smut

Variant of the experiment Infections load,h/kh Drug consumption rate

Control /Infections less/

Infections sude 2

Vitavax 200 ff 2,5 l/t

Lamardor 400 FS TH 0,25 l/t

Maxim Star 0,25 FS 1,5 l/t
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   Feld  resedrch  was   conducted  sn  the   experivental  conditions  NDG

National University of Life and  buvironmental  Sciences of Ukraine.

The  discount area  was 25m kw. Recurrence – fdour fold. Sowing drill

conducted  bruding “maple” Soils of  research  field  - typical chernozem, from

humus   content   to  4,7.  Treatment  of  soil  under  spring    barley,  generalli  for  a

given area. Viobility teliospores poreviosly studied in the  laboratory. Tufestations

of  plants  in  the  field  were   Studied  in  the  ripen  phase.  The  Gield  of   barley

harvested direct combine, usend combine Sampo 150.

   The   scheme of  the  experiment  is  shown in  table  1.  Inoculation  of  seeds

barley smut conducted before Sowing. Tufestion load was 2h spores per 1kh of

seeds. Moisture and mild temperatures in the first holf of the  growing season

(2013  and  2014)  were   favorable   for  the   development  of    barley  and  affected

their barley smut.

Results. Phytopathlogical study carly growth of barley spring on wet paper

filtering in the laboratory Showed that fungicides don’t increaced  laboratry

germination but decreased  development of  barley smut.(Table 2). From the date

in Table 2 shows  that all disinfectants compared with control ( without inoculation

of seeds) haven’t influence of laboratory growth. Field germination of barley

spring on  variants  with  treatment of seeds  with  fungicides was less on 8-10%

compared with the control.

   In table 3 shows results of laboratory studies on the impact of desinfectans

on seedlings seeds spring barley infected by barley smut. Found  that the most

effective desinfectans was Lamardor 400- 0,25 l|t. Defeact seedlings of barley smut

in  this  Variant  was  1,5%,  which  is  13,5  times  less  than  the  control.  Other

desinfectans hale also shown  high efficiency in the laboratory.

2. Effect of desinfectants on seed germination of barley spring
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Variant of

the

experiment

The rate

of the

drug

Laboratory similarity Field  similarity

2013 2014 research 2013 2014 The
mean

Control
(Infections
less)

92 93 92,5 88 90 89

Control
Infections

2h|kh 86 88 86,5 81 83 82

Vitavax
200 ff

2,5 l/t 91 92 91,5 77 79 78

Lamardor
400 FS TH

0,25 l/t 92 94 93 81 85 83

Maxim
Star 0,25
FS

1,5 l/t 91 93 92 81 85 83

NSR 05 1,5 1,6 2,3 2,4

3. Effect of desinfectants on the destruction of  seed lings spring barley plants

barley smut (Laboratory research)

Variant of the
experiment

The rate
of the
drug

Infections  of    barley smut,%
2013 2014 The mean

Control
(Infections
less)

0 0 0

Control
Infections

2h|kh 14,6 15,4 15,0

Vitavax 200 ff 2,5 l/t 2,8 3,2 3,0

Lamardor 400
FS TH

0,25 l/t 1,4 1,6 1,5

Maxim Star
0,25 FS

1,5 l/t 3,0 3,4 3,2

NSR 05 4,2 3,6

In  the field the  highest  efficiency was also in the form of protectants

Lamardor 400 -  0,25 l/t  Reducing lesions barley smut  was 10,2% less than

control  (inoculated seeds). The rest  of desinfectants were raised  obout the

effective ness  of control  occupy an  intermediate position relative  Lamardore (

Table 4)
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   The  biological  effectivenese  of   desinfectants  on  barley  spring   against

smut all gears af  research by an  average of 80,0-89,5%. The highest effeciency

found in the form of fungicide Lamardor- 400-0,25  l/t,  which ycars snvestigation

was 90% and 89%.( Table 5).

4. Effect of desinfectants on the destruction of   barley plants barley smut (Field

research)

Variant of the
experiment

The rate
of the
drug

                 Infections  of    barley smut,%
2013 2014 The mean

Control
(Infections
less)

0 0 0

Control
Infections

2h|kh 10,5 14,3 12,4

Vitavax 200 ff 2,5 l/t 4,8 5,6 5,2

Lamardor 400
FS TH

0,25 l/t 2,0 2,4 2,2

Maxim Star
0,25 FS

1,5 l/t 3,5 3,7 3,6

NSR 05 4,5 5,6

5. Biological effectiveness of desinfectants on barley spring variety Golden against

barley smut,%

Preparation 2013 2014 The mean
Vitavax 200 ff 80 79 79,5
Lamardor 400 FS
TH

90 89 89,5

Maxim Star 0,25
FS

79 89 84,0

Study on the economic efficiency of desinfectants on barley spring  of

variety Golden Showed that all  desinfectants significantly increased grain gield.

From the data presented in Table 6 shows  that the  highest gield was  obtained  in

experiments  with  variations protectants  Lamardor 400 FS -  0,25 l/t  and Maxim

Star 0,25 - 1,5 l/t (3,98  and 3,94 t|ha). Increase  in gield relative to control was 0,4

t|ha and 0,35 t|ha. In the version with Vitavax 200 ff – increase gield was 0,14 t|ha.
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6. Economic efficiency of desinfectants on barley spring variety Golden

Variant of the

experiment

Barley  smut

         2013            2014 The mean

Control (Infections
less)

3,40 3,76 3,58

Control Infections 2,70 2,90 2,80
Vitavax 200 ff 3,60 3,84 3,72
Lamardor 400 FS
TH

3,82 4,14 3,98

Maxim Star 0,25
FS

3,90 3,98 3,94

NSR 05 3,8    4,3

This reason for, preplant seed treament of barley  is  an  important part  of

intensive  technology caltivation  of barley spring. First of all, it increasing plant

productivity, improving product guality.
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 SOIL CONSERVATION TECHNOLOGIES OF CROP PRODUCTION

AND QUALITATIVE COMPOSITION OF ORGANIC MATTER IN

CHERNOZEMS

O.L. TONKHA, E.V. PIKOVSKA,

The results of studies of mobile humic substances content and fractional

composition of typical chernozem at different tillage methods and fertilizer  are

presented in the article. It was established that the use of deep soilconservation

tillage compatible with organic-mineral fertilizer system contributed to the increase

of content of labile humic substances and improvement of group-fractional

composition of humus.

Keywords: mobile humic compounds, group composition of humus, water-

soluble organic matter,humus typical, plowing, soilconservation tillage.
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CONTENT OF PROTEIN AND STARCH IN THE GRAIN OF WINTER

RYE DEPENDING ON THE KINDS, NORMS AND TERMS OF

FERTILIZATION

Hospodarenko G.M., Ptashnyk M.M.

The formation of protein and starch content in the grain of winter rye

depending on the norms and terms of nitrogen fertilizers are investigated in the

article. It is proved that the grain of winter rye is characterized by good baking

properties as the protein content by nitrogen fertilization does not exceed 11,5%, but

the starch content decreases from 61,9% to 59,6%.

Keywords: winter rye, protein, starch
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40  + N90P60K90 17,5 15,3 15,9 16,2
40 17,4 15,3 16,0 16,2

18,0 16,3 16,7 17,0
, 4 18,5 16,8 17,4 17,6

N90P60K90 17,8 16,1 16,9 16,9
, 4  + N90P60K90 18,2 16,0 17,1 17,1

40  + N90P60K90 18,3 15,9 17,0 17,1
40 18,4 16,5 17,0 17,3

18,2 16,3 17,1 17,2
, 4 18,6 16,3 17,1 17,3

N90P60K90 18,1 15,8 17,0 17,0
, 4  + N90P60K90 18,2 16,1 16,7 17,0

40  + N90P60K90 18,3 16,1 16,7 17,0
40 18,1 16,1 16,8 17,0

0,05

0,07 0,09 0,11 0,06
0,07 0,09 0,11 0,06
0,11 0,15 0,19 0,10
0,16 0,21 0,27 0,34



,  4 

, 

 (N90P60K90) 

.

. , 

40  2011-2013 .

 0,3%, (4 ) –  0,5%. 

, ,

 ( . 2).

N90P60K90 , 

 –  0,2%,  –  0,1-0,4%.

.

.

, 

.

, 

.

, 

.



3. , 

2011-20132011 2012 2013
6,4 5,5 6,7 6,2

, 4 9,8 9,8 12,4 10,7
N90P60K90 8,6 8,6 10,5 9,2
, 4  + N90P60K90 11,5 11,0 13,2 11,9

40  + N90P60K90 10,1 9,9 11,7 10,6
40 9,1 9,0 11,5 9,9

6,9 4,8 6,4 6,0
, 4 10,6 9,5 11,7 10,6

N90P60K90 9,1 8,2 10,0 9,1
, 4  + N90P60K90 11,6 10,7 12,9 11,7

40  + N90P60K90 10,5 9,3 10,9 10,2
40 9,8 8,7 10,5 9,7

7,1 6,0 7,3 6,8
, 4 10,9 10,9 13,8 11,8

N90P60K90 9,5 9,4 11,6 10,2
, 4  + N90P60K90 12,5 12,1 14,8 13,1

40  + N90P60K90 11,2 10,9 13,0 11,7
40 10,1 9,9 12,7 10,9

7,5 5,3 7,1 6,6
, 4 11,8 10,6 12,8 11,7

N90P60K90 10,1 8,9 11,2 10,1
, 4  + N90P60K90 12,8 11,8 14,1 12,9

40  + N90P60K90 11,5 10,3 12,0 11,2
40 10,8 9,6 11,7 10,7

0,05

0,09 0,10 0,23 0,08
0,09 0,10 0,23 0,08
0,16 0,18 0,41 0,13
0,22 0,25 0,57 0,47

, 

. 

 2011-2013 .  10,2-13,1 , 

 N90P60K90  1,0-3,9 . 

 – 

 1,4-2,9  ( . 3).



 40 

 0,5-1,3 .

, 

.

, 4  + N90P60K90. 

 73,5-77,0,  – 16,2-17,1%,  – 11,9-

13,1 ; y  –  72,5-75,9 , 16,2-17,0%  11,7-

12,9 .  0,2 , 

.

. 

, 4  + N90P60K90

 1,2 .

1.  / . . , . .

, . .  [ .] // 

. – . 129. – ., 2008. – . 239-244.

2. . .  / . . . – .: 1968. –

336 .

3.  .  .   /  .  .   –  :  .  " "  -   "  -

", 2001. – 320 .

4. . . : , , ,

 / . . . – . – 2010. – 186 .

5. :  / . . , . . ,   .

.  [ .] ; . . . . –  : 

 ,, ”, 2007. – 305 .



6. . .  / . .

, . .  // . – 1981. –  10. – . 35-36.

7. . .  / .

. , . . , . .  // . – 2004. – 

2. – . 10-12.

. 

, 

.

, 

, 4  + N90P60K90

:

 - 77,0,  - 17,1%,  - 13,1

.

: , , 

.

HE PRODUCTIVITY OF SUGAR BEET HYBRIDS DEPENDING ON

PREDECESSORS AND FERTILIZER SYSTEM

N.Zatserkovna

In article results of researches of influence of hybrids, links of crop rotation

and fertilization system on the productivity of sugar beet. It is established that the

higher productivity of sugar beet achieved combined with the introduction of

rostock, 4 t/ha + N90P60K90 link rotation with peas and cultivation of high-yielding

hybrid Romul: the yield of root crops - 77,0, the sugar content of 17.1%, sugar yield

of 13.1 t/ha

Key words: sugar beet, predopredennye, doses and types of fertilizers.
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. . ,

. . 

. , 

 0,22–0,29  4–5 %,  0,22–0,31 

6–10 %.  N30P30K30

 0,59–0,69  17–20 %.

: , , , 

, ,  .

, 

.

 – 

,  (1-4) 109

. 

, . 



: , 

, ,  [6].

 [4, 5]. 

, , 

, 

 35-40 ,  –  20-25 . 

, , 

, 

 [3, 6].

 [1].

.

.  2011–

2013 . . . 

. , 

 – , , 

 4,5 . .  1 , -10.

: , , ,

, , ,  200 ,

. 

 20 2, . ,

.  “Sampo 130”. 

 [2].



.

. , 

, ,

,  0,29  5 % ( . 1).

1. , 

, , 2011–2013 .

-

 ( )

-

 ( )

 ( )
N45P45K45

- ± 
- - ± 

- - ± 
- - ± 

-

, 6,16 – 5,95 – 6,12 – 5,91 –

200 6,35 0,19 6,07 0,12 6,31 0,19 6,06 0,11

6,35 0,19 6,17 0,22 6,39 0,27 6,09 0,14
6,45 0,29 6,10 0,15 6,38 0,26 6,07 0,12
6,41 0,25 6,13 0,18 6,31 0,19 6,03 0,08

 +
 200 6,38 0,22 6,18 0,23 6,34 0,22 6,01 0,06

 6,41 0,25 6,17 0,22 6,28 0,16 6,14 0,19
6,45 0,29 6,12 0,17 6,28 0,16 6,06 0,11
6,40 0,24 6,11 0,16 6,29 0,17 6,12 0,17

 +
 200  6,41 0,25 6,16 0,21 6,37 0,25 6,08 0,13

 6,42 0,26 6,13 0,18 6,32 0,20 6,10 0,15

+ 6,37 0,21 6,18 0,23 6,35 0,23 6,08 0,13

 + 6,44 0,28 6,12 0,17 6,32 0,20 6,13 0,18

 + 6,42 0,26 6,23 0,28 6,32 0,20 6,09 0,14

 +
 200 + 6,37 0,21 6,23 0,28 6,38 0,26 6,04 0,09

6,39 – 6,14 – 6,32 – 6,07 –

05 : :  – 0,04;  – 0,12;  – 0,17.
                                 :  – 0,05;  – 0,15;  – 0,21.



,  0,22–0,23 , 

,  0,28 .

. 

 – 0,26–0,28 

 0,12–0,14 . 

 (  0,25 ), 

 (  0,17–

0,19 ).

, 

, ,  –

 0,15–0,16  ( . 2).

 200 

. , 

 0,31 , 

 – 0,26 .

, 

 (  0,23–0,26 ).



2. , 

, , 2011–2013 .

-

 ( )

-

)

 ( )
N30P30K30

- ± 
- - ± 

- - ± 
- - ± 

-

, 3,20 – 3,39 – 3,92 – 3,98 –

200 3,28 0,08 3,53 0,14 4,00 0,08 4,14 0,16

3,32 0,12 3,46 0,07 4,01 0,09 4,13 0,15
3,30 0,10 3,54 0,15 4,04 0,12 4,09 0,11
3,36 0,16 3,52 0,13 4,07 0,15 4,06 0,08

 200

1) 3,38 0,18 3,51 0,12 4,03 0,11 4,10 0,12
1)  3,39 0,19 3,56 0,17 4,03 0,11 4,18 0,20

1) 3,37 0,17 3,62 0,23 4,08 0,16 4,13 0,15
 +

1) 3,42 0,22 3,65 0,26 4,09 0,17 4,24 0,26

 +
1) 3,51 0,31 3,56 0,17 4,16 0,24 4,17 0,19

2) 3,42 0,22 3,55 0,16 4,13 0,21 4,23 0,25
2) 3,43 0,23 3,62 0,23 4,15 0,23 4,20 0,22

2) 3,46 0,26 3,67 0,28 4,18 0,26 4,20 0,22
1) 3,37 0,17 3,52 0,13 4,02 0,10 4,13 0,15
2) 3,39 0,19 3,56 0,17 4,02 0,10 4,16 0,18

3,37 – 3,55 – 4,06 – 4,14 –
05 : :  – 0,03;  – 0,10;  – 0,14.

                                    :  – 0,04;  – 0,11;  – 0,16.
1)

2)

 (  0,15 ), 

 (  0,11–0,15 ).

, 

, 

,  0,26–0,28 .



, 

,  0,25–0,26 .

, 

, 

 (  0,21–0,26 

 0,16–0,28 ) 

 0,11–0,19  0,12–0,23 ).

, .

 N30P30K30

 0,69 

0,59 , 

:  –  0,95–0,98 ,  –  0,84–0,85 .

 (4,15–

4,18 ), , 

-

, 

. 

 – 4,23–4,24 , 

, 

, 

.

, ,

, 

 1000 .



1. 

 0,29  5 %). 

 (  0,22 

4 %), 

 (  0,28  5 %).

2. 

 N30P30K30 (

0,59–0,69 ) 

 0,08–0,31 ). , 

-

, , 

 (  0,23–0,31  6–10 %), 

-

, 

 (  0,22–0,28  6–8 %).

1.  / . . . . – . : , 1982. – 574 .

2. . .  / . . – .:

,  1968. – 286 .

3. . .  –  /

. .  //  Radostim 2008.

. – ., 2008. – . – 45-48.

4. . . – . :

  “ ” , 2007. – 27 .

5.  : .

. . . – .:  “ ”, 1998. – 143 .



6. .  / . , . ,

.  // . – 2011. – 5 (204). – . 34–35.

. . 

. , 

 0,22–0,29  4–5 %,  0,22–

0,31  6–10 %.  N30P30K30

 0,59–0,69 

 17–20 %.

: , , ,

, , .

CROP YIELDS OF WINTER WHEAT AND SPRING BARLEY DEPENDING

ON THE APPLICATION OF PLANT GROWTH REGULATORS AND

MICROFERTILIZER ON DIFFERENT BACKGROUNDS NUTRITION

Y. Y. Ogurtsov

The results of studies on the use of plant growth regulators and microfertilizer

in the cultivation of winter wheat and spring barley on different backgrounds mineral

nutrition. It is established that the application of growth regulators and

microfertilizer increased the yield of winter wheat on 0.22–0.29 t/ha or by 4–5 %,



and spring barley on 0.22–0.31 t/ha or 6–10 %. The application of mineral fertilizers

N30P30K30 increased the yield of spring barley on 0.59–0.69 t/ha or at 17–20 %.

Key words: winter wheat, spring barley, backgrounds nutrition, plant growth

regulators, microfertilizer, crop yield.
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,  , .
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 [1]. , 

, 

, 

, 

. 

, 

 [2].

, 

, . 

, 

,



. 

 [3, 4].

.  30% 

, 

. ,   

 [5].

, 12 

 XL 350 ES . . ., 3  350 FS . . ,

5 , , 

.

. .

. . .  – . 

1010 , 720 526  F1

 60 . . 

 1 .

, 

, . , 

 2011 . ( ) 

, 

 174,0 ,  67 % .  2012 

2013 

: 

 20,1  19,9 ,  17,6 ,   55,2  

34,6 ,  21  13 % .

.  2011–

2013 . , 



 ( . 1).

55
60
65
70
75
80
85
90
95

100

2011 2012 2013 2011 2012 2013 2011 2012 2013

1010 720 526
, 

, %

,  + 

. 1.  

, 1010

 2011  2012  – 89  75 %, 

 7 %, 

   –  2011  –  4 %.

720  2013  – 75 %, 

 17 %.

526  2012  4 % 

, (87 % ), 

.

 (95–98 %) 

, 

 – 93–98 %. , 



.

. 

,  2011–2013 .  5–10 %, 

, 

, 

, 

, , 

 ( . 2). 

 2–4 %.

79
80 82 8281

88
90

84
86

76

85 85 85
82

76

65

70

75

80

85

90

95

1010 720 526

, %

,  + 
. 2.

, 2011–2013 .

. 

720 526  5–6 %. 

 3 % .



, 

, 

.

,  2011–2013 ., 

1010 , 720 526

 4,5; 9,2  10,5 . ./ ,  9; 16 

20 %, . 

 – 2,2

 3,1 . ./  4  6 %. 

720 , 526  1,3–1,6 . ./

 2–3 %.

1010

 – 0,09 

 10 %,  0,86  ( . 1). 

 0,04  5 %.

720 526 . ,

: 720  0,04–0,05  5–7 %,  526

–0,07–0,08  5–6 %,  0,76  1,42 .

,  0,15  6 %,  2,44 

. 

 0,11  5 %.

. 1).

, 

,

, , 



. , 

 526

 ( . 2).

1. 

,  2011–

2013 ., 

-

 ( )

 ( )

1010
± 

- 720
± 

- 526
± 

-
± 

- - ± 
-

, 0,86 – 0,76 – 1,42 – 2,44 – 2,41 –

 + 0,95 0,09 0,81 0,05 1,49 0,07 2,55 0,11 2,37 -0,04

- 0,90 0,04 0,80 0,04 1,50 0,08 2,59 0,15 2,47 0,06

05
:  – 0,02;  – 0,04;  – 0,07  – 0,03;  – 0,08;  – 0,11

2.

, 2011–2013 .

-
, ,

./
,

./
,

./
526

, 1,42 – – 315240 –

 + 1,49 0,07 62 330780 15478
1,50 0,08 14 333000 17746

, 2,44 – – 8296 –

 + 2,55 0,11 62 8670 312
2,59 0,15 14 8806 496

:  222000 ./
       3400 ./

, 

0,07  0,08 

 15478  17746 ./ , 



0,11  0,15  312 ./

496 . , 

 – 14 ,  

 – 62 .

. 1. 

 (  75–

89 %)  4–17 %,  5–10 %, 

 2–4 %,  0,04–0,09

 4–10 %  -  0,11–0,15  5–6 %, 

 15478 ./  17746 ,  -  312 ./  496 .
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THE EFFECT OF SEED PROTECTANT AND BIOLOGICAL

PREPARATION ON SEED QUALITY AND CROP YIELD PARENTAL

FORMS AND HYBRIDS OF SUNFLOWER

Klimenko I. I.

The influence of pre-sowing treatment seed with biological preparation

Polimicsobacterin and protectants Apron and Cruiser on field and laboratory

germination, yield and economic efficiency of production lines and hybrids of

sunflower is showed.

Key words: sunflower, line, hybrid, biological preparation, seed protectants,

germination, crop yield, economic efficiency.
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. . , *

. . , , , -

.

. . , , 

:  (2003 .),  (2009 .), 

FI  (2004 .)  NRC (2001 .) . , 

 (2009)  (FI , 2004) 

NRC (2001 .) ,

, , ,

, , , , , 

, .

: , , , .

, , . 

, 

. 

* , , . . 



, 

.

, 

, . 

 1 , 

, 

,  ( ) 

), , 

 [5, 10].

,

.

, 

 1 

[5], , 

 [6] , , 

 [11, 12].

, , 

.

 [2, 4] 

.

, 

 [1, 9]. 

 16-18% 

 [8].

,



 (2009),   NPC (2001),  (2003)  FiM

(2004).

. .

, 

.  ( . 1) , 

,  .

1. 

(30 )

  (270 )

(90 ) (90 ) (90 )

1   (2003 .) 30
 ( )

+ 
2  (2009 .) 30

3  FI  (2004 ) 30

4 , NRC (2001 .) 30

, .  [7] . .  [3].

, , 

, , , , 

, , , , , ,

, .

. 

. 

, 

 4%- .  

 4%- , 

 ( . 2).



 4%-

, , 

4,14 % .

, ,  4%-

, 

 6,8%  11,7% 

.

2.  4%- , .
  

 (2003 .) 19,84±0,86 16,92±0,84 12,22±0,73 16,24±0,66

 (2009 .) 22,17±1,00 17,65±0,86 13,11±0,83 17,38±0,76

 (FIM, 2004 p.) 22,38±1,10 19,03±1,07 13,83±0,98 18,15±0,86

 NRC (2001 p.) 22,19±1,05 19,70±1,08* 14,42±1,02 18,46±0,89*

: * - 0,05

,  ,  

.

, , 

 NRC ,

, .

, 

 ( . 3). , 

,  1,1%, 

 FI  –  2,2%,  NRC –  4,4%.



, 

. , 

 2,1%,  FI  –  7,0%, 

 NRC –  11,9%.

3. , 

, M±m, n = 5

(2003 .) (2009 .)

, FI

(2004 .)

, NRC

(2001 .)

, 91,00±2,04 92,00±2,27 93,00±2,27 95,00±1,47

, 81,33±2,25 83,00±2,04 87,00±2,55 91,00±1,63*

, % 44,07±0,74 43,13±0,65 42,87±0,58 41,60±0,50*

, % 14,23±0,18 14,43±0,21 14,50±0,27 14,60±0,27

, % 13,37±1,17 14,80±1,55 15,53±1,56 17,10±1,33

, % 28,33±0,62 27,63±0,70 27,10±0,80 26,70±0,63

, % 2834±13,47 2891±17,56* 2902±34,30* 2944±27,13*

, % 20,30±1,23 22,43±1,02 23,60±1,43 24,67±1,03*

, % 2,80±0,12 2,60±0,15 2,50±0,15 2,33±0,10*

, % 453,7±9,84 421,3±14,78 404,3±7,85* 396,3±10,53*

, % 36,00±2,27 38,00±2,45 41,00±2,86 43,00±3,27

, . 112,7±4,59 109,3±5,33 107,0±5,10 104,0±5,21

, . 35,00±1,87 37,33±1,65 41,00±2,12 44,00±2,48*

% 51,67±1,65 54,33±0,94 57,00±0,82* 58,33±0,62*

, % 0,81±0,04 0,84±0,05 0,88±0,03 0,90±0,03

, % 10,10±0,16 10,40±0,18 10,60±0,07* 10,60±0,19

, % 5,60±0,18 5,40±0,19 5,43±0,17 5,10±0,11

, , 

-   .

 ( . 3) 

:  10,5%, FI  –  16,3% 



NRC –  21,5%, 

 7,1, 10,7  16,7 %.

 5,6%, FI  – 

13,9%  NRC –  19,4%, 

 7,1%, FI  –  10,9%  NRC –  12,6%, 

 6,7%, FI  –

 17,1  NRC –  25,7%.

  

:  –  4,1%, FI  –  9,5%  NRC –

 11,2%, , .

, 

 1,3%, FI  –  3,6%  NRC –

 5,7% ( . 4).

, ,

. , 

 3,2%, FI  –  6,0% 

NRC –  9,6%, . 

-

 1,45 – 3,49 % -  1,44

– 9,13 %.

 1,6 – 4,0 %, 

.

,

, 

, ,

.



4. , 

, M±m, n = 5

(2003 .)

 (2009

.)

, FI

(2004 .)

, NRC

(2001 .)

, 93,00±1,63 94,17±2,14 96,33±3,06 98,33±2,39

, 83,00±2,86 85,67±3,40 88,00±3,08 91,00±1,63*

, % 42,00±0,82 41,67±0,94 41,10±0,41 40,83±0,92

, % 13,90±0,39 14,10±0,46 14,20±0,33 14,53±0,30

, % 16,43±0,94 16,97±1,97 17,70±1,31 17,93±1,81

, % 27,67±0,85 27,27±0,76 27,00±0,80 26,70±0,63

, % 2796±74,51 2751±87,49 2707±78,81 2684±79,82

, % 22,33±2,05 22,78±1,19 23,40±1,43 23,93±1,23

, % 1,97±0,31 2,07±0,31 2,13±0,28 2,23±0,24

, % 468,0±16,98 472,3±27,08 481,0±34,89 493,3±34,26

, % 38,00±2,45 40,00±2,45 41,33±3,30 42,33±1,55

, . 89,0±8,78 96,3±4,90 73,3±14,35 71,0±7,95

, . 26,33±2,46 24,00±2,27 21,33±2,87 20,00±3,89

% 54,33±2,49 56,00±2,27 57,00±1,41 59,33±1,43

, % 0,75±0,10 0,76±0,11 0,78±0,10 0,81±0,08

, % 10,50±0,46 10,83±0,65 11,10±0,76 11,53±0,91

, % 5,43±0,23 5,33±0,22 5,20±0,25 5,03±0,20

 5,3%, FI  –  8,8%  NRC – 

11,4%. , 

 36  38 %,  –  38

 40  %,    FI  NRC  

.

, 

. , 

 104 – 112,7   35 – 44 .

, 



 73,3 (FI )  89,0 ( )  20 (NRC) –

24,0 . ( ).

, 

, 

 3,1%, FI  –  4,9%  NRC – 9,2%.

: 

 1,3%,  –  4,0%  – 

8,5%. , 

 7,4 – 10,0 .

:  3,2%, FI  –  5,7%  NRC – 

9,8%, 

 1,8%,  FI  –  4,3%  NRC –  7,4%.

 ( . 5)

,   , 

: 

2,1%, FI  –  4,0%  NRC –  7,2%.

, 

, 

NRC,  87 , 

, , 

.

, , 

, , - 

. , 

 1,9%, FI  –  3,0%  NRC –  3,9%,

 (2009 .).



5. , 

, M±m, n = 5

(2003 .)

 (2009

.)

, FI

(2004 .)

, NRC

(2001 .)

, 92,33±2,25 94,27±1,44 96,00±1,47 99,00±4,14

, 80,00±1,47 82,33±1,65 84,00±2,83 87,00±3,08

, % 43,33±0,85 42,53±0,33 42,03±0,02 41,67±0,47

, % 14,80±0,54 14,63±0,48 14,47±0,27 15,03±0,43

, % 14,77±1,63 16,07±0,93 17,03±1,10 17,17±1,30

, % 27,10±1,48 26,77±0,80 26,47±0,87 26,13±0,66

, % 2723±32,8 2708±111,5 2681±90,6 2622±75,3

, % 26,10±3,29 26,80±2,84 27,33±2,25 27,83±1,71

, % 1,43±0,14 1,60±0,16 1,83±0,21 2,23±0,16*

, % 472,7±16,79 479,3±34,90 489,0±33,74 497,7±40,20

, % 54,00±5,12 58,00±5,67 61,00±7,26 63,00±8,95

, . 54,0±7,35 58,0±6,75 61,0±8,38 63,0±7,56

, . 19,00±2,27 18,00±1,78 15,00±1,22 14,00±1,78

% 52,33±1,65 53,67±1,25 54,33±1,84 56,00±2,16

, % 0,62±0,06 0,66±0,07 0,69±0,09 0,73±0,09

, % 11,10±0,74 11,40±0,80 11,50±1,27 11,90±0,46

, % 5,10±0,31 4,90±0,37 4,70±0,42 4,20±0,37

 1,2%, FI  –  2,2%  NRC –  3,6%.

, 

,  NRC (2001 .) 

 3,7% .

, 

 18 – 22% . 

, 

2,7%, FI  –  4,7%  NRC –  6,6%.
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 11,6%, FI  –  27,9%  NRC –

55,8%.

. , , 

:  –  1,4%, FI  –  3,5% 

NRC – 5,3%.
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 7,4%, FI  12,9%  NRC – 16,7%.

 11,3 –

39,3 %. , 

 7,4%, FI  – 

12,9%  NRC – 16,7% .

 27 – 30 % 

. 
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 4,3 – 5,6%

, . , 

 –  2,6%, FI  –  3,8%  NRC – 7,1%

.

 10 – 17% 

, 

 5,9%, FI  11,8%  NRC – 17,2% .
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. 
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BIOCHEMICAL BLOOD PARAMETERS OF COWS IN DIFFERENT

STAGES OF LACTATION, DEPENDING ON THE FEEDING NORMS

I.Lyashuk, A. Tsvigun, O. Tsvigun

The article presents the results of scientific-economic and physiological

experience held at the Ukrainian comparabi and red pied cows at different stages of

lactation usage: Russian (2003), Ukrainian (2009), English FI  (2004) and the US

NRC (2001) feeding norms. Found that feeding dairy cows according to Ukrainian

(2009) English (FI , 2004) and the US NRC (2001) norms contributed to the

decrease in the content of the -and -globulins, creatinine, total lipids, AST and

phosphorus. And growth of hemoglobin, total protein, albumin and -globulins,

nitrogen, glucose, ALT, alkaline reserve, carotene and calcium.

Key words: cows, provisions, rations, blood biochemical parameters.
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 14, 21, 60,

90  180 . 

, 

. 1).  1:25 

1:3200 (  2). , 

, .

1. , 

1 Sejroe polonica 493 Poland

2 Sejroe hardjo Hardjoprajtno

3 Hebdomadis kabura abura

4 Grippotyphosa grippotyphosa -1

5 Tarassovi tarassovi -4

6 Icterohaemorrhagiae icterohaemorrhagiae -2

.

 ( ) 

 ( ,

, ) .

, 

,  ( . 2, . 1–6).



2.  14-, 21-, 60-, 90-  180-

, 

 – 1, 3  5 3, M±m, n=24

, 

14 21 60 90 180

 1 3

Sejroe
(polonica) 1:93,7 1:100 1:31,2 1:25 1:12,5

Sejroe (hardjo) 1:62,5 1:68,7 1:43,7 1:18,7 1:6,2
Hebdomadis 1:93,7 1:125 1:37,5 1:31,2 1:18,7
Icterohae-

morrhagiae 1:43,7 1:75 1:25 1:12,5 1:6,2

Grippotyphosa 1:43,7 1:62,5 1:18,7 1:12,5 1:6,2
Tarassovi 1:56,2 1:93,7 1:18,7 1:18,7 1:12,5

1:65,6±7,8
***

1:87,5±7,8
***

1:29,1±3,5
***

1:19,8±2,3
*** 1:10,4±1,7*

 3 3

Sejroe
(polonica) 1:300 1:400 1:100 1:56,2 1:31,2

Sejroe (hardjo) 1:225 1:300 1:75 1:62,5 1:31,2
Hebdomadis 1:375 1:550 1:125 1:87,5 1:37,5
Icterohae-

morrhagiae 1:175 1:300 1:75 1:43,7 1:31,2

Grippotyphosa 1:175 1:150 1:50 1:37,5 1:12,5
Tarassovi 1:275 1:225 1:62,5 1:43,7 1:18,7

 1:254,2±26,1 1:320,8±43,0 1:81,2±8,7 1:55,2±5,7
* 1:27,0±3,2*

 5 3

Sejroe
(polonica) 1:350 1:450 1:87,5 1:50 1:37,5

Sejroe (hardjo) 1:275 1:350 1:62,5 1:56,2 1:31,2
Hebdomadis 1:425 1:500 1:125 1:112,5 1:43,7
Icterohae-

morrhagiae 1:175 1:350 1:87,5 1:50 1:31,2

Grippotyphosa 1:225 1:150 1:43,7 1:43,7 1:6,25
Tarassovi 1:300 1:200 1:56,2 1:37,5 1:12,5

1:291,7±27,9
**

1:333,3±44,1
* 1:77,1±9,6 1:58,3±7,5

* 1:27,0±4,9

Pomona 1:175 1:275 1:100 1:50 1:25
Tarassovi 1:250 1:225 1:62,5 1:31,2 1:12,5

Grippotyphosa 1:150 1:175 1:43,7 1:37,5 1:12,5
Sejroe (hardjo) 1:250 1:275 1:62,5 1:43,7 1:18,7

 1:206,2±18,3 1:237,5±15,7 1:67,2±6,9 1:40,6±2,6 1:17,2±1,9
* - 0,05, ** - 0,01, *** - 0,001 .
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. 1. Sejroe (polonica)

,   , n=4

. 2. Sejroe (hardjo)

,   , n=4



. 3. Hebdomadis

,   , n=4

. 4. Icterohaemorrhagiae

,   , n=4

. 5. Grippotyphosa

,   , n=4



. 6. Tarassovi

,   , n=4

 ( . 1–6) 

,  3 3  5 3, 
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.

 1 3,

, .
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. 3 . 7–12.

Sejroe, Hebdomadis

Icterohaemorrhagiae Grippotyphosa (  1:4,7±1,9  1:10,4±2,0), 

 (  7

).



 ( . 3), 

, 

, : 

 14-  21-

,  60- .

. 7. Sejroe (polonica)

, , n=4



3.  14-, 21-, 60-, 90-  180-
,  – 3, 5  7 3, M±m, n=24

, 3
, 

14 21 60 90 180

3

Sejroe (polonica) 1:12,5 1:112,5 1:175 1:62,5 1:37,5 1:25
Sejroe (hardjo) 1:12,5 1:87,5 1:137,5 1:43,7 1:25 1:18,7

Hebdomadis 1:6,2 1:100 1:137,5 1:43,7 1:25 1:31,2
Icterohaemorrhagiae 1:6,2 1:50 1:62,5 1:37,5 1:31,2 1:12,5

Grippotyphosa 1:18,7 1:56,25 1:68,7 1:31,2 1:12,5 1:6,2
Tarassovi 0 50 1:100 1:37,5 1:25 1:18,7

1:9,4±2,2 1:76,0±10,0*** 1:113,5±15,2** 1:42,7±3,0*** 1:26,0±2,3*** 1:18,7±2,6

5

Sejroe (polonica) 1:18,7 1:300 1:450 1:112,5 1:68,7 1:50
Sejroe (hardjo) 1:12,5 1:250 1:375 1:87,5 1:75 1:37,5

Hebdomadis 1:6,2 1:500 1:600 1:150 1:106,2 1:37,5
Icterohaemorrhagiae 0 1:300 1:375 1:100 1:68,7 1:31,2

Grippotyphosa 1:18,7 1:225 1:175 1:62,5 1:37,5 1:18,7
Tarassovi 0 1:225 1:225 1:56,2 1:50 1:12,5

1:9,4±3,0 1:300±27,9** 1:366,7±46,4*** 1:94,8±10,9 1:67,7±6,7 1:31,2±4,3

7

Sejroe (polonica) 1:12,5 1:300 1:500 1:87,5 1:56,2 1:37,5
Sejroe (hardjo) 1:18,7 1:300 1:375 1:100 1:75 1:43,7

Hebdomadis 1:12,5 1:450 1:650 1:162,5 1:87,5 1:37,5
Icterohaemorrhagiae 0 1:350 1:300 1:75 1:56,2 1:18,7

Grippotyphosa 1:12,5 1:250 1:225 1:62,5 1:31,2 1:12,5
Tarassovi 1:6,2 1:225 1:250 1:62,5 1:37,5 1:18,7

1:10,4±2,0 1:312,5±24,4*** 1:383,3±53,4** 1:91,7±11,0 1:57,3±6,7 1:28,1±4,8
Pomona 0 1:175 1:175 1:87,5 1:37,5 1:18,7

Tarassovi 0 1:150 1:175 1:87,5 1:56,2 1:25
Grippotyphosa 1:6,2 1:200 1:125 1:100 1:37,5 1:12,5
Sejroe (hardjo) 1:12,5 1:250 1:275 1:125 1:75 1:37,5

1:4,7±1,9 1:193,7±13,1 1:187,5±20,9 1:100±5,2 1:51,5±5,9 1:23,4±3,3

* - 0,05, ** - 0,01, *** - 0,001 .
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DETERMINATION OF THE OPTIMAL IMMUNIZING DOSE OF

CONCENTRATED MULTIVALENT INACTIVATED VACCINE AGAINST

LEPTOSPIROSIS IN CATTLE

V. V. Uhovskyi

Leptospirosis laboratory scientists of the Institute of Veterinary Medicine has

developed and manufactured a one series of experimental multivalent vaccine for

cattle, which consists of five serogroups of leptospira (Icterohaemorrhagiae,

Tarassovi, Hebdomadis, Sejroe, Grippotyphosa), which are currently the most

widespread on the territory of Ukraine. The article presents the data to determine the



optimal immunizing doses of the experimental series inactivated polyvalent vaccine

against leptospirosis in cattle. Antibody response was determined by microscopic

agglutination test in dynamics 14, 21, 60, 90 and 180 days after vaccination.

Keywords: vaccine, leptospira, leptospirosis, cattle, serogroups, strain,

antibody, microscopic agglutination test
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Fatty acid profile of different organs under action of new

complex liposomal preparation "Interflok"

I. Y. SOLOVODZINSKA, PhD

National Agrarian University

The data about the effect of interferon, selenium and vitamins

A,  D3, E of a new integrated product in the form of liposomal

emulsions on the fatty- acid content of lipids of various organs of

piglets are presented. The increase of  content of arachidonic and

linolenic acids in lipids of the studied pigs after parenteral

introduction of the investigational drug has been established. I has

been established a significant increase of unsaturation of total lipids

of the studied pigs that were injected by the drug in the form of

liposomal emulsion. We can assume that this is largely due to the

presence of the drug interferon. The important role in the action of

the drug is of it liposomal form, because liposomes protect the

existing components of inactivation. We found increasing of lipids

membrane unsaturation in the studied organs of piglets at an early

age under the influence of the drug that can be considered as a

result of complex effects of drug components.



Key words:fatty acids, interflock, liposoma, immune, lung,

liver, lymph nodes, vitamins, membranes, pigs.

Lipid content, their individual classes and fatty-acid

composition significantly affect the ultra structure and metabolic

activity of cell membranes in the tissues of animals. The relationship

between immune response of immunocompetent cells and fatty-

acid composition of plasma membranes lipids has been established

[2.4]. This detected link offers the prospect of creating of new and

effective drugs for preventing and treating of animal diseases. Such

preparations should provide immunomodulator effect by restoring

the ultra structure of plasma membranes of immunocompetent cells

in their damaged ultra structure and metabolic activity of cell

membranes in the tissues of animals. This is due to urgency of

research on the impact of new drugs on fatty-acid composition of

lipid membranes of cells of various types, particularly

immunocompetent cells. In this regard, the aim of our work was to

investigate the effect of interferon, selenium and vitamins A, D3,  E

of the new integrated product in the form of liposomal emulsions on

fatty- acid lipid composition of lung, liver and lymph nodes of

piglets.



Materials and methods of research. Researches were

conducted in the research sector "Obroshino" of Pustomytivskyi

region,  Lviv  district  on  two  groups  of  piglets  of   3-day  age,  who

were keeping with the sow, separated by a principle of similarity at

two groups – control and experimental, by 5 heads in each group. At

the 3-day age pigs of control group were injected by isotonic

solution of sodium chloride, pigs of experimental group – treated by

liposomal emulsion, which contains in ts structure interferon,

selenium and vitamins A, D3, E in the recommended preventive

doses. The drugs to the animals of experimental group were injected

intramuscularly at a dose of 1 ml per kg of body weight. In the 30-

day age the experimental slaughter of pigs was conducted and

obtained from them samples of lung, liver and lymph nodes were

used for biochemical studies. Lipids from researched organs were

extracted by mixture of chloroform and methanol 2:1 by Folch

method [5] and their fatty acid composition was determined by gas-

liquid chromatography on chromatograph "Chrom-4"

(Czechoslovakia) [6]. They obtained statistically received digital

data.

Research results and discussion. As a result of the studies a

significant changes of fatty acid composition of total lipids of

studied various organs of piglets which were injected by drugs have

been established. The direction and extent of these changes is



specific to each organ separately. Thus, fatty acid overall

composition of lipids in lung tissue of piglets, which administrated

the investigational drug compared to fatty acid composition of total

lipid of piglets of the control group, characterized by greater relative

content of unsaturated fatty acids (56.3% versus 50.5% in the

control), including polyunsaturated fatty acids (21.7% vs. 17.6%),

mainly due to increases in their stock number of arachidonic acid

(p<0.05).

1. Fatty acid composition of total lipids of pig’s lung, %

(M±m, n = 3)

Fat acids Code of fat
acids

Animal groups
Control Experimental

Laurinic 12:0 0,10±0 0,13±0,03
Miristic 14:0 0,53±0,03 0,73±0,09
Pentadecan 15:0 0,20±0 0,23±0,03
Palmitic 16:0 31,07±0,41 24,27±1,58*
Palmiticoleic !6:1 0,97±0,03 1,30±0,06*
Stearic 18:0 14,23±0,12 15,83±0,92
Oleic 18:1 31,83±0,67 33,20±1,30
Linoleic 18:2 9,17±0,09 10,10±1,02
Linolenic 18:3 2,00±0,06 2,37±0,09*
Arachidic 20:0 0,83±0,03 0,80±0,06
Arachidonic 20:4 6,50±0,21 9,30±0,86*
Behenic 22:0 2,57±0,12 1,73±0,34
Saturated 49,53 43,73
Monounsaturated 32,8 34,50
Polyunsaturated 17,67 21,77

Note: In this and next tables  * indicates the likely difference (p< 0.05)
in the relative content of individual fatty acids in total lipids of piglets
experimental  group  compared  to  their  content  in  total  lipids  of  piglets  of  the
control group.



As a consequence, in lungs of piglets of experimental group

compared to the piglets of control group unsaturation of total lipids

is increased and lipids saturation index (INL) is decreased,

respectively 0.98 and 0.78 times. Increasing of relative content of

unsaturated fatty acids in total lipids of piglets of experimental

group  is  at  the  expense  of  an  increase  in  their  content  of

palmitooleic, linolenic and arachidonic acid (p< 0.05). These data

are of vital interest due to the fact that arachidonic acid is the

precursor of prostaglandins, which play an important role in the

regulation of the reduction of bronchial smooth muscle tension [7].

Increased arachidonic acid content of lipids in the lung of piglets of

experimental group compared to the control group of pigs is

accompanied  by  reduction  of  the  content  in  their  part  of  palmitic

acid  (p  <  0.05),  which  plays  an  important  role  in  the  synthesis  of

specific membrane of alveolus – dypalmitoil phosphatidyl holine,

which provides surface-active properties of pulmonary function of

alveoli [1]. It is a cause of a protective effect of selenium and

vitamins A and E, which are the parts of the investigational drug, on

the processes of peroxide oxidation of arachidonic acid in

membrane phospholipids of lung alveoli.

In fatty-acid stock of total liver lipids of animals of

experimental group compared with the control group of pigs also

found significantly greater content of unsaturated fatty acids,



(61.8% vs. 57.9%) including polyunsaturated (39.8% vs. 35, 2%).

As a result, unsaturation of total lipids of piglets’ liver of

experimental group increased and decreased INL (0.62 respectively

against 0.72 in control). These differences, as well as in lungs,

2. Fatty acid composition of liver of total lipids studied

piglets, ( M±m, n = 3)

Fat acids Code of fat
acids

Animal groups
Control Experimenta

l
Laurinic 12:0 0,10±0 0,10±0
Miristic 14:0 0,30±0,06 0,23±0,03
Pentadecan 15:0 0,10±0 0,10±0
Palmitic 16:0 13,77±1,29 11,03±0,29
Palmiticoleic !6:1 0,97±0,07 0,97±0,07
Stearic 18:0 26,60±1,19 25,07±1,33
Oleic 18:1 21,83±1,64 21,10±1,27
Linoleic 18:2 18,53±2,18 17,23±0,79
Linolenic 18:3 0,63±0,03 1,37±0,23*
Arachidic 20: 0 0,43±0,03 0,57±0,09
Arachidonic 20:4 16,03±1,06 21,20±1,44*
Behenic 22:0 0,70±0,15 1,03±0,09
Saturated 42,0 38,13
Monounsaturated 22,8 21,47
Polyunsaturated 35,19 39,80

are due to greater content of arachidonic and linolenic acids in

total lipids of  liver experimental group of piglets than in piglets of

the control group (p < 0.05).



In lymph nodes in pigs of  experimental group, compared

with  pigs  of   control  group  also  show  greater  relative  content  of

unsaturated fatty acids (49.3% vs. 44.2%), including

polyunsaturated fatty acids (22.7% vs. 17 , 8%). As a result,

unsaturation of lipids increased, and INL is 1.03 against 1.26.

However, increasing of unsaturation of lipids in the liver and lungs,

caused mainly at the expense of amounts of mono-and

polyunsaturated fatty acids, and in the lymph nodes it is caused by

increasing particularly arachidonic acid (p < 0.05). These data are of

considerable interest due to the fact that arachidonic acid in animal

tissues by cycloxygenase way

3. Fatty acid composition of total lipids of lymph nodes of
studied piglets,( M m, n = 3)

Fat acids Code of fat
acids

Animal group
Control Experimental

Laurinic 12:0 0,13±0,03 0,1±0
Miristic 14:0 1,26±0,29 1,0±0,38
Pentadecane 15:0 1,16±0,03 0,10±0
Palmitic 16:0 33,17±3,38 29,20±3,09
Palmiticoleic !6:1 0,80±0,05 0,67±0,17
Stearic 18:0 18,06±1,39 18,27±0,49
Oleic 18:1 25,53±0,64 25,93±2,50
Linoleic 18:2 8,43±1,65 9,33±0,64
Linolenic 18:3 2,07±0,33 1,63±0,52
Arachidic 20: 0 1,30±0,2 0,70±0,12
Arachidonic 20:4 7,33±0,91 11,73±1,2*
Behenic 22:0 1,73±0,07 1,33±0,15
Saturated 55,84 51,73
Monounsaturated 26,33 26,60
Polyunsaturated 17,83 22,69



becomes prostaglandins that are non-specific inducer of T-

suppressor and by lipoxygenase way – in leicotrien, which are

mediators of the hormone action [8, 9]. Derivatives of arachidonic

acid, in particular, eicosanoids play an important role in the

functioning of the immune system. Firstly, they are an important

link in the communication system between the driving signal and

response of cells, and secondly, they may act as mediators and

modulators of many immunological processes [9].

Thus, as a result of experiments it was established a

significant increase of unsaturation of total lipids of the studied pigs

that were injected by the drug in the form of liposomal emulsion.

We can assume that this is largely due to the presence of the drug

interferon. Studies on the cell cultures showed that the stimulation

of immune reactions in the body of animals by interferon combined

with the influence on lipid composition of cell membranes.

Particularly, under the influence of interferon the content of

unsaturated fatty acids in phosphatidyletanolamin of cell membranes

increased. The important role in the action of the drug is of it

liposomal form, because liposomes protect the existing components

of inactivation. Membrane of liposom is similar of bilayer of cell

membranes. It is known that fatty acid composition of lipid

membranes is closely connected with functional activity of cells

because of membrane lipid composition significantly affects on the



activity of several lipid depend enzymes [1], which are key enzymes

in the chain of  reactions of cellular immune system, including

antigenic processing. We found increasing of lipids membrane

unsaturation in the studied organs of piglets at an early age under

the influence of the drug that can be considered as a result of

complex effects of drug components.

Role of lipid homeostasis in stabilizing of the immune

reactions is principally due to the directly lipid components involved

in the processes of cell activation and regulation of phagocytosis. It

is the evidence of substantiation expediency substantiation of

immune drugs application, which is due to the impact of

optimization composition of the cell membranes of animal body,

including immuno competent cells in medicines.

Conclusion

Administration of interferon in pigs, selenium and vitamins

A,  D3,  E  within  a  new integrated  product  in  the  form of  liposomal

emulsion leads to increase the content of polyunsaturated fatty acids

(arachidonic and linolenic) in total lipids in lung, liver and lymph

nodes.
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