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FEATURES OF THE APPROACH TO ASSESSMENT OF FROST RESISTANCE OF BREEDING
MATERIAL IN THE GENUS LOLIUM L.

Abstract.

The research results are presented to improve the methods of assessment and selection of breeding material
of multiflorous and perennial ryegrass in terms of frost resistance. It was found that in the primary stages of
breeding (collection and hybrid nurseries), to differentiate a significant number of numbers, it is advisable to use

an "optimized approach” for freezing hardened seeds

Keywords: Lolium multiflorum, Lolium perenne, ryegrass, frost resistance, germinated seeds, method, freez-

ing, hardening, evaluation.

Lolium multiflorum is characterized by high for-
age performance among other cereal forage grasses.
Perhaps the first after Italy, the Swiss appreciated the
Lolium multiflorum. Somewhat later, it began to be
used in England, Holland, Denmark, Belgium. We used
it both in the mixture of grass and in clean crops.

In monoculture, Lolium multiflorum gives 500-
700 centners per hectare during the growing season.
Forage mass, or 80-100 kg / ha. dry matter. The high
sugar content of 180-220 g / kg of dry matter of the first
cut and an average of 120 g / kg from the next slopes
provides a high energy intensity of her forage. The car-
bohydrate-protein ratio of the feed mass (1.5: 1) is op-
timal and can be consumed in large quantities by all
types of ruminants. The green mass, mown at the be-
ginning of earing, has a digestibility of up to 80% [1].
The Lolium multiflorum is not whimsical to soils, but
shows the best performance on well-moistened light
loams. The plant also grows well on mineralized peat-
lands. It is usually insensitive to the reaction of the soil
solution [12, 13]. The most favorable conditions for the
growth and development of multiflorous ryegrass are
humid summers and mild winters, it does not tolerate
frost, prolonged snow cover, and is also sensitive to se-
vere frosts. Therefore, the area of its distribution is lim-
ited. According to many researchers, in particular [4,
7], the frost resistance of multiflorous ryegrass is char-
acterized as rather weak.

Varieties of multiflorous ryegrass used in Ukraine
are characterized by an unstable harvest over the years
due to low drought resistance, disease and lodging.
However, even more significant are the yield losses of
this crop due to unfavorable wintering conditions. The
frost resistance potential of multiflorous ryegrass is still
significantly lower compared to other cereal grasses.
Therefore, it is necessary to create varieties of multi-
flower ryegrass, which, along with a complex of the
most important valuable economic traits (productivity,
drought resistance, lodging resistance and disease re-
sistance), will also have maximum frost and winter har-
diness.

It is known that the most reliable methods for as-
sessing any trait are field However, it is not possible to
single out the most frost-hardy, winter-hardy forms in

natural conditions every year. To date, a number of ap-
proaches have been developed to determine the frost re-
sistance of winter grain crops [3, 5, 6 ,9]. However,
most of them have both their advantages and disad-
vantages: laboriousness and injury to the root system of
plants during sampling in the field, inconsistency of the
obtained data on the maximum frost resistance of the
genotype, etc. In addition, the temperature and expo-
sure modes of most methods of artificial freezing
worked out for winter wheat, therefore, for differentia-
tion, it is necessary to improve it specifically for multi-
flowered and perennial ryegrass, as a less frost-resistant
crop. Consequently, it became necessary to develop
new approaches to establishing the frost resistance of
multiflorous ryegrass, which increased the accuracy of
the assessment of this trait, were devoid of many of the
disadvantages of previous methods and provided the
selection of frost-resistant genotypes for further use in
the breeding process.

The purpose of the research is to improve the cul-
ture of multiflorous ryegrass and perennial approaches
to the assessment and selection of frost-resistant breed-
ing material at different stages of the breeding process.

Materials and research methods.

The studies were carried out in 2010-2016. In the
field and laboratory conditions in the department of se-
lection and seed production of forage crops of the NSC
"Institute of Agriculture of the NAAS" according to
generally accepted methods [2, 8, 10]. Since the task of
the research was to develop practical approaches, tem-
perature and exposure modes for determining frost re-
sistance, they are considered in the research results.

Research results.

The primary direction of research was the devel-
opment of a method that would provide an opportunity
to conduct a preliminary assessment of a significant
number of numbers and select frost-resistant genotypes
at different stages of the breeding process (collection
and hybrid nurseries). For this, the method for assessing
winter wheat by frost resistance by freezing hardened
germinated seeds was taken as a basis for the MIP [11].
Conducted by us in 2010-2016. Studies have shown
that the temperature and exposure conditions of hard-
ening and freezing of germinated seeds, which are used
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for winter wheat, do not correspond to the biology of
multiflorous and perennial ryegrass. Therefore, it was
necessary to work out the named elements precisely for
the latter. For this, 44 collection samples of multi-
florous ryegrass were evaluated, as well as 4 selection
numbers - 2005 / 22-12; 2005 / 41-5; 2006 / 4-15; 2006
/ 22-32 Ukrainian selection, 53 collection samples of
perennial ryegrass; 8 varieties of Ukrainian selection -
Orion, Leta, Andriana 80, Drohobychsky 1,
Drohobychsky 2, Drohobychsky 16 Horizon, Ruslana;
6 wild-growing forms that were found in nature -
01/2006; 02/2006; 03/2006; 04/2006; 05/2006;
06/2006., Hybrids of different generations (F2 - F4) of
multiflorous ryegrass.

Improvement of our method in assessing the frost
resistance of multiflorous and perennial ryegrass in ger-
minated hardened seeds includes the following stages:
I - seed germination (one day at a temperature of + 18,
20 °C); II - hardening of germinated seeds: temperature
decrease every 24 hours by 1 °C from 0 to minus 5 °C
(five days) and hardening at the same temperature (five
days) Il - freezing at temperatures of minus 8, 10 and
12 °C with lowering the temperature by 1 °C every 6:00
(freezing exposure - 24 hours). At a temperature of mi-
nus 10 °C, it is possible to immediately discard low
frost-resistant material. IV - freezing at temperatures of
minus 14, 16 and 18 °C with a decrease in temperature
by 1 °C every 6:00 (freezing exposure - 24 hours). Sur-
vival at a temperature of minus 14 °C indicates an
above average level of frost resistance of ryegrass, and
they can be compared and differentiated according to
this feature. Freezing temperature minus 16 °C helps to
identify forms with frost resistance, close to the maxi-
mum level for today for multiflorous ryegrass. Freezing

at a temperature of minus 18 °C and below under the
given conditions of quenching and dynamics of temper-
ature decrease leads to almost 100% loss of samples.
Plants obtained from hardened germinated seeds that
survived after freezing are counted 7-10 days after
gradual defrosting of the samples. Table 1 shows the
results of freezing by this method of the output forms
of ryegrass of various origins. In order to test the pos-
sibility of using this approach for evaluating and select-
ing from hybrid material, a series of freezing of hybrids
of the second and subsequent hybrid generations of var-
ious crossing combinations was carried out. The hy-
brids were frozen at temperatures of minus 14, 16 and
18 °C.

At the initial stage of the breeding process of mul-
tiflorous ryegrass aimed at increasing winter and frost
resistance, one of the important breeding methods is the
selection of initial forms, preliminary assessment, with
increased plant resistance to low temperatures. The best
numbers of multi-flowered and perennial ryegrass,
their dynamics of resistance to low temperatures, as
well as critical temperatures are presented in Table 1,
2.

Multiflorous ryegrass is represented by only one
breeding number —2005 / 41- 5, the plants of which, as
expected, showed low resistance to low temperatures.
Frost resistance of plants rapidly decreased at minimum
temperatures, and the critical temperature was on the
verge of minus 8 °C.

In these studies, perennial ryegrass was repre-
sented by collection samples, varieties, as well as a wild
form selected in natural conditions

Table 1

Assessment of frost resistance of the output forms of multiflorous and perennial ryegrass in laboratory

Freezing temperature

—8

| —10 | —12

Origin of numbers

The number of germinated seeds that remained after freezing

IIT. | % | IIT. | % | IIT. | %
Lolium multiflorum, breeding number
2005/41-5 | 75 | 25 | — N — | -
Lolium perenne, medium-sized collectible specimens
England Ne 40260 293 98 290 97 290 97
Denmark Ne 40268 255 85 180 60 85 28
Lolium perenne, varieties of Ukrainian selection
from. Leta 285 95 210 70 135 45
from. Andriana 80 294 98 288 96 285 95
from. Drohobytsky 1 290 97 160 53 84 28
from. Drohobytsky 2 291 97 200 67 125 42
from. Drohobytsky 16 290 97 220 73 155 52
Lolium perenne, wild, stunted form
2006/1 | 294 | 98 | 200 | 97 [ 288 | 9
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Table 2

Assessment of frost resistance of the output forms of multiflorous and perennial ryegrass in laboratory

Freezing temperature
Origin of numbers —14 | : —16 - | —18
The number of germinated seeds that remained after freezing
IMIT. | % | IIT. | % | IIT. | %
Lolium multiflorum, breeding number
2005/41-5 | — | = — | - — | -
Lolium perenne, medium-sized collectible specimens
England Ne 40260 210 70 150 50 32 11
Denmark Ne 40268 - — - - - -
Lolium perenne, varieties of Ukrainian selection
from. Leta — — — — — —
from. Andriana 80 265 88 240 80 160 53
from. Drohobytsky 1 — - — — — —
from. Drohobytsky 2 — - — — — —
from. Drohobytsky 16 290 97 220 73 155 52
Lolium perenne, wild, stunted form
2006/1 | 294 98 | 290 | 97 | 288 | 96

freezing conditions, the two collection medium-
sized samples that were studied showed themselves in
different ways. Sample from Denmark No. 40268
turned out to be of low stability, namely, the critical
temperature did not exceed minus 12°C; increased
plant resistance to low temperatures - 32 plants sur-
vived at minus 18°C, or 11%, characterized the second
sample from England No. 40260.

Among the varieties of Ukrainian selection, 4 va-
rieties - Leta, Drohobychsky 1, Drohobychsky 2 and
Drohobychsky 16 were characterized by low re-
sistance, and the critical temperature of the first three
did not fall below minus 14°C. Only the Andriana 80
variety proved to be resistant to low temperatures - 160
plants, or 53%, survived at minus 18°C. This is one of
the highest rates of plant resistance to low temperatures.

According to the results of the studies, the wild-grow-
ing undersized form Ne. 1 - 01/2006 was characterized
by increased resistance to low temperatures - at minus
18°C, 48 plants survived, or 16%.

Based on the results of the step-by-step assessment
and selection of the output forms, the following num-
bers were identified: among the numbers of multi-
florous ryegrass, selection number 2005/ 41-5; Among
the numbers of perennial ryegrass, the following is dis-
tinguished: a collection medium-sized sample from
England No. 40260, a Ukrainian variety - Andriana 80,
a wild-growing undersized form 01/2006.

In order to test the possibility of using this method
for evaluating and selecting from a hybrid material, a
number of freezing of hybrids of the second and subse-
quent hybrid generations of various crossing combina-
tions were carried out are presented in Table 3.

Table 3
Evaluation of hybrid populations of ryegrass when frozen in hardened germinated seeds
. . Number of living plants
Hybrid population 12 | 16 | 13

Nel Lolium multiflorum 2005 / 41-5 / Lolium perenne wild form 01/2006

F2 8 4 2

Fs 12 6 3

Fa 17 10 5

Ne2 Lolium multiflorum 2005 / 41-5 / collection sample 40260

Fa 2 2 —

Fs 5 2 —

Fa 8 3 —

Ne3 Lolium multiflorum 2005 / 41-5 / Andriana 80

F2 17 10 5

Fs 28 14 8

Fa 36 28 22

Q Lolium multiflorum — — —
& Lolium perenne 88 75 58

The hybrids were frozen at temperatures of minus
14, 16 and 18 °C. It should also be noted that at at a
freezing temperature of minus 18 °C, hybrid combina-
tions with survival in the range of 2-58 plants (Table 3)
were revealed, which are of practical interest for further

breeding work. We tested this approach to the possibil-
ity of selection and genetic evaluation of hybrids by
frost resistance in interspecific hybridization. For this
purpose, collection specimens and varieties, which
were preliminarily evaluated in terms of frost re-
sistance, were involved in the crosses.
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In order to obtain seed from hybrid populations, it
is advisable to freeze hardened germinated seeds in au-
tumn (approximately in the 2nd and 3rd decades of Sep-
tember), and after counting live plants, plant them in
field conditions, in which they will undergo vernaliza-
tion and further vegetation without additional costs

Thus, the improved method of freezing hardened
germinated seeds makes it possible to evaluate, differ-
entiate and select breeding material for frost resistance.
The advantages of this approach are relatively low en-
ergy consumption, quick assessment of a significant
amount of breeding material, and, if necessary, selec-
tions.

Conclusions.

For the first time in the conditions of the Forest-
Steppe of Ukraine, as a result of the research carried
out, the method of approach to determine the frost re-
sistance of multiflorous and perennial ryegrass in dif-
ferent links of the breeding process was improved. The
temperature and exposure modes of artificial freezing
have been worked out, contributing to the differentia-
tion of ryegrass breeding material by frost resistance in
germinated seeds. In the primary stages of selection
(collection and hybrid nurseries), to differentiate a sig-
nificant number of numbers, it is advisable to use this
method of freezing in hardened germinated seeds.
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TECHNOLOGICAL TECHNIQUES TO INCREASE THE PRODUCTIVITY OF BEE FAMILIES

Anomauis.

YV3zazanvneno pesynomamu 0ocniodxicenv HayKo8yié woo00 BUKOPUCIIAHHA MEXHOIOSIYHUX NPUTIOMIE NiO6U-

WjeHHsL NPOOYKMUBHOCI 00XCOTUHUX cimel. Biosnaueno sanesicnicms npooykmuenocmi 604ConuHux cimetl io
cunu cim’i, 6ik08020 CKIAQY, BUKOPUCTIAHHS MOTOOUX UCOKONPOOYKMUSHUX MAMOK, 3a0e3neueHocmi cimell 6npo-
00821C POKY 00OPOSIKICHUM KOPMOM, OCOOIUBO 68 PAHHbOBECHAHUL MA OCIHHIL Nepioou, 3aCMoCy8aHHs KOMNIEKC-
HUX Ni0200igeb, NIOMPUMAHHA ONMUMATbHO20 MIKPOKAIMAMY 00AHCOIUHO20 2HIZ0A, NOKPAWYEHHSl KOPMOBOi ba3u,
BNPOBAOIICEHHA PAYIOHATLHUX CNOCO0I6 Nonepeddicentss ma bopomuvou 3 X60pobamu OON’Ci.

Abstract.

The results of research of scientists on the use of technological methods to increase the productivity of bee
colonies are summarized. The dependence of productivity of bee colonies on family strength, age composition, use
of young highly productive queens, provision of families with good quality food during the year, especially in early
spring and autumn, application of complex fertilizers, maintenance of optimal microclimate of bee colony, im-
provement of feed prevention and control of bee diseases.

Knrouosi cnosa: 60diconu, npodykmuenicms, cuna cim’i, 60aconuna mamxa, meoo3oip, kopmosa basa.
Keywords: bees, productivity, family strength, queen bee, honey collection, fodder base.
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Introduction.

Beekeeping is an important branch of agricultural
production, which is engaged in breeding bees to obtain
bee products. It has long been one of the favorite crafts
of our people, which provides valuable, nutritious and
medicinal products, indispensable raw materials for in-
dustry.

However, the importance of beekeeping is not lim-
ited to production and profit from sales. Ukraine is a
country of intensive agriculture, in which crops need
pollination. Due to the pollination of entomophytic
plants, honey bees have become an important element
in maintaining diverse relationships in the animal and
plant world. They account for up to 80-95% of pollina-
tion work on entomophytic crops, which allows to sig-
nificantly increase the yield of orchards, field crops,
improve seed quality and fruit taste. In areas without
bees, 30 to 50% or more of the possible harvest is not
selected, and the reproductive process on natural lands
is disrupted.

The importance of bees as a living indicator of the
environment is growing. They represent a "unique eco-
logical link™ in the system that ensures the stability and
conservation of wildlife and are directly involved in
maintaining the ecological balance on earth [30, 31,
33].

An integral part of the responsibilities of human
activity is to provide the conditions necessary for the
reproduction, maintenance and preservation of bees.

To address the issue of providing the population
with bee products, scientists are constantly working to
improve technological methods to increase the produc-
tivity of bee colonies.

Analysis of recent research.

Beekeeping, as an industry, has great prospects.
The increase in honey production should be due to the
use of new techniques and methods of keeping and us-
ing bees, which will increase the yield of marketable
products. One of the most important prerequisites is to
improve the efficiency of beekeeping, which depends
on a complex of many factors.

Factors influencing the productivity and life ex-
pectancy of the bee family are divided into external and
internal. The external ones include: climatic and
weather conditions, flora and fauna, fodder base, path-
ogens, enemies and pests of bees, human economic ac-
tivity (use of pesticides, herbicides). Most of these fac-
tors are almost independent of humans, but they are of
great importance for the life and productivity of bee
colonies.

The internal factors include those factors that are
formed inside the nest as a result of the life of the bee
family. They are important for productivity, can vary
by person and are highly dependent on genotype.

From the group of internal factors of the bee fam-
ily, the strength of the family is important. The more
bees in a family, the stronger it is and the more products
it can produce. During the active season, a bee family
weighing 1 kg produces 7 kg of honey, 2 kg - 20 kg of
honey, 4 kg - 49 kg of honey.

The strength of the bee colony is also important
for pollination of agricultural plants. Young bees raised

in strong families have well-developed organs for col-
lecting and processing nectar and pollen, and young
drones and queens have better-developed reproductive
organs.

Of the internal factors, the main role belongs to the
uterus, its phenotype and genotype. To create and keep
families strong, it is necessary to use full-fledged
breeding queens of breeding lines. The quantity and
quality of the brood grown depends on the age, physio-
logical condition of the uterus, the ability to lay eggs
and the presence of a bribe. These factors affect the in-
tensity of egg production of the uterus, which depends
on the growth rate of the bee family. The larger the
uterus, the better developed the ovaries, they have more
fallopian tubes, the higher its fertility. The strength and
productivity of bee colonies is directly dependent on
the quality of queen bees and their ability to lay large
numbers of eggs. The strength of the family affects the
quality of bees, their composition, reflexes and the
quality of the queens, and the number of bees depends
on the quality of the uterus, the age of the family and
the quality of the bees themselves [22, 23, 30].

Analysis of research results.

To increase the number of young bees in the fall
before winter and spring - to use the main honey har-
vest, the uterus must lay a large number of eggs. Re-
search Zotko M.O. [9] the influence of age and weight
of queens on the intensity of development and produc-
tivity of bee colonies was established. According to the
results of research, it is established that the uteruses of
the Ukrainian steppe breed are characterized by high
reproductive capacity and can lay up to 1101-2007
pieces / day of eggs during the period of maximum de-
velopment of bee colonies. Uteri weighing 260 mg or
more for two years tended to have better reproductive
activity at the beginning and end of the season (13-
31%).

In order to increase the number of bees and
strengthen the bee colony before the main honey har-
vest, the uterine egg-laying is required. To do this, use
different fertilizers. Providing the bee family with nu-
tritious carbohydrate and protein feed all year round is
the basis of high productivity. Bees raised in such con-
ditions, resistant to disease, have better physical devel-
opment.

In order to identify the effect of biologically active
substances on the egg production of queen bees Ved-
mid I. V., Sheremeta V. I., Kaplunenko V. H. [5] con-
ducted an experiment in which control families were
fed sugar syrup, experimental - sugar syrup with the ad-
dition various biologically active substances and drugs.
The first experimental group used top dressing "Glutam
2BM", the second - cobalt chloride (8 mg per 1 liter of
syrup), the third - cobalt aquachelate (8 mg Co per 1
liter of syrup) and the fourth - top dressing "Nanstimu-
lin", the active substance which is a mixture of mono-
sodium glutamate and cobalt aquachelate. Feeding was
carried out every other day at 200 g of syrup per bee
colony. Studies have shown that feeding bee colonies
sugar syrup with biologically active substances contrib-
utes to the intensification of egg production. The queen
bees had the highest egg production, whose families
were fed pure Glutam 2BM and Nanostimulin. It was
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found that in the case of feeding families of pure sugar
syrup and with the addition of biologically active sub-
stances, the uterus shows significant individual charac-
teristics of egg production, and insufficient pollen in
the bee family probably reduces the effectiveness of
stimulating effect on egg production of the uterus.
sugar syrup, and with the addition of biologically active
substances.

Honey bees have developed an instinct for eco-
nomical consumption of food supplies. In the spring,
bees lack their own honey, and some of its varieties are
completely candied by spring. Insects cannot feed
properly, so the issue of proper food supply is im-
portant.

According to the results of research Mishchenko
O.A., Lytvynenko O.M., Afara K.D., Kryvoruchko D.I.
[17] determined the effectiveness of carbohydrate-pro-
tein feeding, namely, the influence of protein feed (bee
pollination) on the development of bee colonies and
physiological parameters of bees in the absence or low
level of its receipt. The influence of the use of carbohy-
drate and protein fertilization on the spring growth of
bee colonies and their preparation for the effective use
of honey collection has been studied, the expediency of
its use in order to improve the physiological parameters
of bees has been shown. Studies have confirmed the
feasibility of carbohydrate-protein fertilizers in the
form of a paste (candy), which includes: powdered
sugar - 500 g, liquid honey - 125 g, bee pollen - 155 g,
water - 30 ml. It was found that in all periods of ac-
counting for bees, the families of the experimental
group, fed in the form of candy with bee pollination,
grew more brood than control, which on average grew
22.3% less brood.

The mass of larvae is one of the indicators of nor-
mal life of bees. Studies to determine the effect of car-
bohydrate and protein feed on live weight of 6-day-old
larvae and newborn bees show that in the families of
the experimental group live weight of 6-day-old larvae
averaged 154.96 + 0.60 mg, which is 8.61 mg more
than in the control group (146.35 £ 0.87 mg); live
weight of newborn bees of the experimental group re-
ceiving carbohydrate-protein feeding was 93.02 + 0.59
mg, which is 2.57 mg more than the weight of bees of
the control group, whose live weight averaged 90.45 +
0.43mg .

Carbohydrate-protein feeding affects the growth
of bee colonies and promotes the growth of a strong
family before the honey harvest, the production of
larger larvae, which, in turn, allows you to get more
complete bees.

Protein-carbohydrate feeding contributed to the
increase of honey productivity of bee colonies at the
honey harvest, which averaged 19.7 kg of marketable
honey against 14.1 kg in the control group, which is 5.6
kg less. The introduction of bee pollen into the candida
during the spring development of bees contributed to
more intensive uterine egg laying - 11.3% more than in
the control. There is also a positive effect of carbohy-
drate and protein nutrition on the reproductive function
of the uterus.

The proposed method of feeding is simple and ef-
fective and can be recommended to beekeepers to in-
crease the honey productivity of bee colonies and in-
crease the intensity of egg production of queen bees.
However, bee pollination can be used for feeding only
in the absence of infectious and invasive diseases of
bees in apiaries. It is also worth noting that bee colo-
nies, regularly receiving carbohydrate and protein feed
throughout the spring and summer, did not stop devel-
oping and no family went into a swarm state.

Scientists and practitioners have been researching
the methods and means of feeding bees for many years.
Complex stimulant preparations, which contain pro-
tein, mineral and vitamin components, stimulate the de-
velopment of bee colonies and increase their productiv-
ity. The effect of various additives on honey bees de-
pends on their composition. Razanova O.P. and
Holubenko T.L. [27] studied the type of effect of stim-
ulant supplements, which include vitamins, proteins
and minerals, studied the productivity of queen bees,
honey production and perga in bee colonies for stimu-
lant feeding. For this purpose, complex additives were
used - stimovit and antivir, which are designed to feed
bee colonies for therapeutic purposes and to stimulate
growth and productivity. They consist of a mixture of
pollen, garlic extract and glucose.

Stimulating feeding of bees in the spring helped to
increase the average daily egg production of queens in
bee colonies, which received as a supplement stimulat-
ing drugs antivirus and stimovit, by 20.9 and 26.9%,
respectively. The medical productivity of families in
the spring was higher by 26.0% in the second group for
the introduction of antivirus and by 30.1% - in the third
group due to stimovit. At the end of the active season,
this figure increased in the respective groups by 8.4 and
10.1% compared with the control, which was given as
a stimulating feed pure sugar syrup. At the end of the
spring period, bees in the experimental groups har-
vested more perga, respectively, by 21.8 and 29.1%.
The best indicators were found in the group of bee fam-
ilies, which were stimulated with stimovit.

The age of the bees has an important influence on
the nature of development, productivity and survival of
the family. It is important that the age groups of bees
are naturally formed in the family at all periods of its
life. Therefore, beekeepers need to regulate the age of
the family so that in the spring there is an intensive in-
crease in nursing bees, the main bribe has accumulated
a lot of flying bees, and before winter to have a suffi-
cient number of physiologically young bees in the nest.
Instincts and reflexes that determine the behavior of in-
dividuals and the family as a whole are important for
the life and productivity of the bee family. Manifesta-
tion of the swarming instinct reduces the honey harvest
and requires large unproductive labor costs, so the pre-
vention of swarming - is one of the important tasks of
managing the life of the family and increase the produc-
tivity of the apiary.

Kovalskyi Yu. V., Kovalska L. M. [10] investi-
gated the influence of the number of open brood on the
development of the swarm process and the age of
queens on the intensity of swarming of honey bees. In
families in which the number of open brood ranged
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from 13 to 15 thousand cells, the lowest breeding rate
was found. The swarming instinct does not manifest it-
self if there are 2-3 young larvae per bee colony in the
family. The emergence of the swarming process led to
a decrease in the number of individuals at the larval
stage, regardless of the nature of the bribe. The pres-
ence of one-year-old queens in nests increased the
strength of families.

The decisive factor in the maximum production of
honey along with the development of families is the no-
madism during the spring-summer season, which sig-
nificantly affects the level of food supply for bees. Af-
ter all, in the absence of honey collection, the uterus
stops laying eggs, bees do not secrete wax and do not
build honeycombs. Due to the nomadism of the apiary,
honey resources are more widely used, the production
of beekeeping products increases accordingly, and the
pollination of entomophilous agricultural plants is en-
sured.

Various species of honey plants are widespread on
the territory of Ukraine. Hrechka H. M. [7] the honey-
harvesting conditions of the Forest-Steppe of Ukraine
were studied, and the possibilities of their use by bee
families of the Ukrainian steppe breed were deter-
mined. The apiary was taken to the forest in the spring,
and to the entomophilous crops in the summer. Honey
plants of gardens, meadows, forests, roadside planta-
tions, fields provided bees with supporting and basic
honey harvests. The main agricultural honeysuckle are
sunflower, sainfoin, buckwheat. Entomophilous crops
are the basis of the forage base, but forest honeybees
should also be used. Early spring forest honeybees pro-
vide bees with pollen - a necessary source of vitamins,
proteins and fats. You can get a good honey harvest
from linden and acacia plantations. The source of sup-
porting honey is summer and autumn honey plants.

Extracting nectar and pollen from flowers, bees do
important work on their pollination, significantly in-
creasing crop Yields. Bees intensify their work in the
presence of a stronger honey plant. The flow of nectar
into the bee colony stimulates the uterus to increase egg
production, and the growing brood stimulates the flight
of bees in search of food. The productivity of the bee
family increases accordingly.

The growth of the family, its strength and produc-
tivity also depend on the quality of cells and their num-
ber. Eggs are more willing to lay eggs on light honey-
combs, so they should be used more in the spring. A
strong family needs additional honeycombs to store
nectar and honey during the honey harvest, as their lack
will reduce the strength and development of bee colo-
nies, which will negatively affect their productivity.

In order for the bees to be able to place all the
brood and feed stocks brought during the main honey
harvest in the middle of the season, they must be kept
in hives of a large enough volume. This is one of the
conditions for building strong bee colonies.

Lack of fodder and its low quality are the main
cause of winter losses. Long-term observations have
shown that bee families that consume more food in the
winter will produce significantly more honey next sea-
son than families that use less food, the uterus will lay
more eggs, and the family will grow rapidly in the

spring. These data indicate that bee families need to be
fully provided with food for the winter period and bring
it to the established norms: at least 2 kg per street of
bees.

Also an important condition for intensive family
growth is to ensure the optimal microclimate of bee
housing. In the nest of bees it is necessary to maintain
the optimal temperature (34-35 °C) for the normal de-
velopment of the brood, to support which the bees
spend a lot of energy and food. To do this, if necessary,
it is necessary to insulate the bee nest, reduce flight
holes, limit air exchange. In summer, to reduce the cost
of lowering the temperature, the hives are protected
from excessive overheating.

Buhera S.1., Mishchenko O.A. [4] experimentally
proven variant of insulation and sealing with polyeth-
ylene terephthalate (PET) transparent film of the upper
part of the bee nest. The object of the study were Car-
pathian bees in one of the apiaries in the Kyiv region.
With the traditional method of cushion insulation, there
was a loss of heat produced by bees, and the weakening
of bee colonies. During the use of the film, no heat loss
actually occurred, and the condensate formed by bee
respiration and chemical conversion of honey on the in-
side of the film remained in the nest. It was used in the
form of water droplets by worker bees for internal
needs. Breeding did not stop in families, so the need for
water increased to 200-250 g per day. Bees used less
energy to heat the nest, which directly affected their life
expectancy and savings in food supplies. It is also noted
that the bees in the experimental group produced gross
honey by 25.5 kg, or 67.3% more than the control. The
use of polyethylene terephthalate (PET) transparent
film in the spring not only extended the lifespan of bees
after hibernation, reduced their loss, but also helped to
increase them before preparing for honey collection.

Prolonged rains reduce the flight activity of bees,
adversely affect the secretion of nectar, reduce its sugar
content. Razanova O.P., Lotka H.I. [29] the honey-col-
lecting conditions from white acacia and the possibility
of their use in the conditions of Vinnytsia region were
investigated. According to research, the nectar produc-
tivity of acacia depends on weather conditions. The
flowering period of acacia for the period of research fell
on the end of May-beginning of June. White acacia pro-
duces nectar during the day and the bee family of me-
dium-strength control hive produced from 2350 to 8400
g of nectar per day. One flower of white acacia released
up to 5.3 mg of nectar under optimal weather condi-
tions. At the beginning of the flowering period was 3.2
mg of nectar, on the third day - 5.3 mg, 4-9 days - the
nectar content in the flower of white acacia was at the
level of 4-4.2 mg, and from day 10 the nectar content
decreased to 1.2 mg. Adverse weather conditions dur-
ing the flowering of white acacia reduced the flight ac-
tivity of bees. High wind speeds also affected their
flight collection activities, and due to rainy and cloudy
days, bee families did not collect a significant amount
of nectar. Summarizing the results of the research, it
can be stated that the best honey harvest is facilitated
by warm, moderately humid, windless weather, during
which the honey productivity of bee families from
white acacia averaged 9.7 kg per family.
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Bee diseases negatively affect the productivity of
families, as well as dramatically increase costs. In bee
colonies affected by infectious and invasive diseases,
there is a significant departure of adult bees, the number
of brood is reduced. In case of untimely measures for
their recovery, bee families weaken and may even die.
Issues of prevention and control of diseases should be
under the constant control of the beekeeper, because in
the apiaries there is a mixed form of co-occurring dis-
eases, in particular, varroasis, rot, ascospherosis, and
sometimes nosematosis. Productivity of nosematous
bee families decreases to 60-70%, putrefactive - to 25-
75%, varroat - to 50-80%.

Maslii 1.H., Niemkova S.M., Stupak L.P.,
Desiatnykova O.V. [15] conducted epidemiological
studies on bee diseases and monitoring data in 17 re-
gions of Ukraine. Bacterial, fungal, viral infections and
infestations cause great damage to beekeeping, leading
to the death of adults, larvae and pupae. This reduces
the development of bee colonies and adversely affects
honey and pollination productivity. Human interven-
tion also contributes to the spread of bee diseases: no-
madic apiaries, exchange of breeding material, non-
compliance with the recommendations for diagnostic
tests for pathogens and veterinary measures in apiaries.
Also in the conditions of reduction of the areas of crops
of entomophilous cultures the high concentration of
bees is registered. This contributes to the creation of fa-
vorable conditions for the development of various path-
ogenic microorganisms and parasites, their transmis-
sion from sick to healthy individuals, spreading
throughout Ukraine. Reducing the risk of disease
spread is possible with timely diagnosis, clinical exam-
inations of apiaries, laboratory tests, organization of
measures for the recovery of bee colonies, disease pre-
vention.

Significant damage to beekeeping is caused by
poisoning of bees with chemicals - pesticides and herb-
icides, due to the widespread use of pesticides in agri-
culture. In Ukraine in 2018 due to poor quality pesti-
cides and lack of information on the schedules of field
cultivation killed about 45 thousand bee families.

Crop production is the main source of honey and
an important factor in improving the fodder base, which
due to climate change is unevenly distributed by honey
harvest according to the seasons. The purpose of re-
search Kucheriavyi V.P., Razanova O.P., Razanov O.S.
[14] was the determination of nectar productivity and
sugar content in the nectar of a rare honey plant species
- roundhead. The plant was sown on infertile soils in
the Vinnytsia region. Round-headed golovaten is un-
pretentious, resistant to adverse conditions and secretes
nectar even in dry weather. Flowering of honeydew in
the year of research lasted 35 days and took place in the
hot conditions of 2017. The following year, the nectar
productivity of the plant increased to 591.1 kg / ha, or
51.4% compared to last year. The sugar content in the
nectar was 1.19-1.27 mg. The flight activity of bees
during the flowering of round-headed beetles was 197
pieces in 3 minutes. Roundhead has a high sugar con-
tent of nectar. The sugar content in the nectar of one
flower was 1.27 £ 0.0018 mg in 2017, which is 6.7%

more than last year. In the second year, nectar produc-
tivity increased to 591.1 kg / ha, or 51.4%. Despite the
infertile soil and hot conditions for the growing season,
the medical productivity of round-headed beetles was
high.

Conclusions.

The productivity of bee colonies depends on the
improvement of technological methods: application of
advanced beekeeping methods, improvement of polli-
nation qualities of bees, improvement of queen produc-
tion, improvement and expansion of fodder base re-
sources, preservation of bee colonies in winter, stimu-
lation of uterine egg production with diseases,
conducting systematic surveys of bee colonies.
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EFFICACY OF APPLICATION OF PREPARATIONS OF BACTERIAL ORIGIN DURING THE
GROWING OF BRUSSELS CABBAGE IN THE CONDITIONS OF RIGHT-RIVER FOREST STEPPE

Anomauis.

Tlpobnema supowy8ants 6UCOKOAKICHOI CLIbCbKO20CNOO0APCHKOL NPOOYKYIL ma cupo8uHU — HA036UHAUHO 20-
cmpa 0ns YKpainu, oOCKitbKu 8 OCMAaHHI 0ecamupivys niowa 0ecpado8anux i Maiopooodux IPYHmMie noCmiiHo
spocmae i cmanom Ha 2019 pik oocsiena 15man. ea. OOHuM i3 HANPAMIG 1T PO36 A3AHHA € PO3GUIMOK OP2AHIYHO20
BUPOOHUYMBA CLIbCLKO2OCNO0APCHKOL NPOOYKYIL K CYUACHOI cucmemu OpeaHizayii cintbcbkoeo 2ocnodapcmaa,
WO 0ae 3MO2y BUPOULYBAMU BUCOKOSIKICHY Ul Oe3neyHy npooyKYilo ma MIiHIMI3y8amu He2amueHull GNIU8 azpomex-
HOJ02IU HA HABKOIUWHE NPUPOOHE cepedosuuye.

Tpusanuii yac kanycma 6PIOCCENbCLKA BBANCANACH EK30MUKOIO HA YKpaincbKkoMmy punky. Ha menepiwmniti wac
6ce bibuLe BUPOOHUKIE Y NOWYKY HOBUX PUHKIE npogecitino 3aumaromobes i1 eupowsyeannsim. OOHak uepes nopie-
HSIHO HEeBeNUKY MICMKICIMb PUHKY GUPOWYEAHHS KANYCMuU OPIOCCelbCbKOl He 2apanmyeaio cmabilbHux Qinanco-
sux pesyromamie. Tomy uacmka yici Kyibmypu y cmpykmypi niow gpepmepieé 0804i6HUKIE 3AIULUANACS HeBeU-
KoO1o.

Abstract.

The problem of growing high-quality agricultural products and raw materials - extremely acute for Ukraine,
since in recent years decades, the area of degraded and infertile soils is constantly and as of 2019 reached 15
million hectares. One of the directions of its solution is the development of organic agricultural production as
modern agricultural organization system, which allows grow high-quality and safe products and minimize nega-
tive the impact of agricultural technology on the environment.

For a long time, brussels sprouts were considered exotic in the ukrainian market. Currently, more and more
manufacturers are looking for new markets to professionally grow it. However, due to the relatively small market
capacity for growing brussels sprouts, it did not guarantee stable financial results. Therefore, the share of this
culture in the structure of the areas of farmers ‘chambers remained small.

Knrouosi cnosa: kanycma bproccensbcoka, opeaniuna mexHoaozis, bionpenapamu, Gimaminu.
Keywords: brussels sprouts, organic technology, biological products, vitamins.

Beryn. AHaii3 nmiTepaTypHUX JKEpel i MpaKTHY- Kamycry OproccenbebKy OyIto BUBEIICHO JIHIIE Ha
HUH JOCBIiJ CBiUaTh MPO 3POCTAHHS 3alliKaBIeHOCTI  modyaTKy XIX CT. 3 TUCTOBOI, i HMHI BOHA € CAMOCTIH-
HACEJICHHS B PO3IIUPEHHI HE JIUIIE TPAIUIIITHOTO COp-  HUM BHIOM. BoHa mommpena y 6aratboX kpaiHax 3a-
THMEHTY OBOYEBHX KYJIBTYp, a i HOBUX BHUIIB, sIKi MO-  XigHOT €Bponu, ocodnuBo B Anrmii, bensrii, Himepa-
’KHA BUKOPUCTOBYBATH B OBOUIBHHUIITBI. JItoquHa ocBo-  Hiax, Himewuwni, Jlanii. B Ykpaini ns kamycra 3’ sBH-
ina HaA3BUYAHO Mally KiJIbKiCTh BHIOBOTO PO3MAiTTss  jlacs B cepeanni XIX cTomiTTs. ChOTOAHI OBOYIBHUKH
POCIIMHHOTO CBiTy, sika He nepesuinye 0,2-0,3% [4,6].
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3aiiMarOThCs ii BUPOOHHUIITBOM y paioHaX i3 MOMip-
HUMU JIITHIMH TEMIIEpaTypaMH W TPHUBAJIOIO TETUIOO
OCIHHIO.

Kamycra Oproccenbcbka — IBopiuHa pociuHa. Y
MEPILU PiK XKHUTTS YTBOPIOE CTE0JI0 BUCOTOIO 110 60 cM
1 OUTBINE, MWTIHAPUIHOT POPMH, TOHKE, 3 PIAKHUMH J0-
BrOYEpEeHKOBUMH JIMCTKaMHU 3ejeHoro abo ciposerne-
HOTro 3a0apBiieHHs. Y ma3yxax JIMCTKIB i3 OpyHBOK yT-
BOPIOIOTECS IpibHI, 1-5 cM B miamerpi, oxpyrmi abo
OBaJTbHI CTEOJIeBl OPYHBKH (Ka4aHIUKH), CXOXKi 3a Oy-
JIOBOIO Ha TOJIOBKH KarmrycTd OimorosnoBoi. KimekicTh
Ka4aHYIHKIB Ha POCIIIHI MOke focsirati 10 90 i 6inbie.
3 HacTaHHAM (ha3u TOCMOJAPCHKOI MPUIATHOCTI Kada-
HYMKH IIUIBHIMIAIOTh, 3aKPUBAIOTHCS, HA0YBAaIOTh JIeT-
Koro Oamcky 1 Ousimo-3eieHoro konbopy. KawaHumkm
HIDKHBOT YaCTHHHU cTe0j1a BUIEPEPKAIOTh 3a IIBHJIKi-
CTIO POCTY 1 BCTyNaHHsM Y (hazy rocroaapchbKoi npu-
JIATHOCTI KaYaHYUKH CEPEeTHbOTO i BEPXHBOTO SIPYCIB,
a TOMY 3aBISKH BUOIPKOBOMY 30MpaHHIO JOCTUIIIMX
KauaHYUKIB OACPXKYIOTh HaiiBHINi Bpoxai. Ilpuiern-
JIeHHs1 OPIOCCENBCHKOT KaIycTH (BHAANAETBCS BEPXiB-
KOBa OpyHBKa, sIKa HE YTBOPIOE KauaHYHMKA) MPU3BO-
JIUTH 10 OLIBII OTHOYACHOTO JOCTUTAaHHSA KaYaHYHUKIB 1
JI03BOJISIE TIPOBOAUTH BCe 30MPaHHS 33 OJUH NPHIOM,
1110 TpeOa BpaxOBYBaTH TOPrOBEILHUM MPALiBHUKAM.

Kamycra 6proccenscbka Ma€e IMIMPOKE PO3NOBCIO-
JUKEHHSI Y MIBHIYHO3aXiJIHUX €BPONEHCHKHX KpaiHax:
BenukobOpuTanii, Hizepnannax i ®@panii. 3aBasku Bu-
COKili MOPO30CTIHKOCTI POCIINH, MOTO/IHI YMOBH B IIUX
KpaiHaX JO3BOJISIIOTH MPOBOJHUTH 30MPaHHs BpPOXKAIO
1i€ei KarmycTu BOpooBx yciel 3umu. B Ykpaini xk 3 miel
NPUYMHHE KalycTy OpHOCCENbChbKYy 30MparOTh OCTaH-
HBO. [ CBIXKOTO CHIOXKHMBAHHA ii 30MparTh OaraTo-
Pa3oBO Bpy4HY, MOYMHAIOYH 3 HIKHBOT YaCTHHH CTe-
OIa, TIOTIM 13 CepeHBOT Ta BEPXHBOI. 3 METOIO IMOCTa-
YaHHA BEJIMKUX MapTii [IMPOKO NPAKTHKYIOTh
koMOaiiHOBe 30upaHHs. [IOKa3HMKH SKOCTI KalycTH
OproccenbChKOi I CBIXKOTO CHOXKMBaHHS B YKpaiHi
BucBiTieH] y ctanaaprax JJCTY 1915-91, ICTY 1916-

91. YV «xpaimax €C pukopucropyiotb UNECE
STANDARD FFV-08 Brussels sprouts [1,2,4].

MeTta crarTi: BUBYEHHs e()eKTHBHOCTI 3aCTOCY-
BaHHS IIpenapariB 0i0JIOT1YHOTO TOXO/PKEHHS IIPH BH-
polIyBaHHI KarrycTH Oproccenbebkoi B ymoBax [IpaBo-
6epexnoro Jlicocreny Ykpainu.

YMoBH Ta METOHKA T0CTi/zKeHb. J10CTiKeHHS
110 BUPOILIYBaHHIO KaIlyCTH OPIOCCENBCHKOT MPOBOIH-
JIMCS Ha TOCIIAHAX JIITHKaX BIHHUIIEKOrO HAI[lOHAIb-
HOTO arpapHOro yHiBepcuTeTy Brponosxk 2018-2020
POKYy.

BuBuenns edektuBHOCTI 3acTocyBaHHA Oiompe-
mapaTiB IPOBOAMIIOCS Ha TPYIi paHHBOCTUTIIUX T10pH-
niB - @Opankmin F1 ta [diamanT Fi1, cTpoku ciBOu Ha-
cinns - 10 KBiTHSL.

[ToBTOpPHICTH HOCHIAIB YOTHPHUPA30Ba, CXeMa Ca-
ninas pocnud 0,7 x 0,5 M, wioma o0IiKOBOI AUITHKU
21 M?, IonepeIHKK — nepelb 6oarapehehbkuit [3].

[Tpenapary, siKi BAKOPUCTOBYBAIHM Y IOCIIIXKEH-
HAX: AzoTodiT, Miko-Xemm

ditorua-P , ditoXenn ta bitokcubanumnin —
BTY.

BuxJiag ocHOBHOro martepiaiy.

Onuc npenapamie, AKi 6UKOPUCMOBYEAIU 6 0OC-
JOMHCEHHAX:

Azomoghim - yuiBepcanpHuW Olompenapar IyIsi
MOKPALIeHHs] POAIOYOCTI IPYHTY 1 )KUBJICHHS POCIIHH.
J1if04010 pEUOBHHOIO € KIIITHHH MPUPOIHOT a30T(IKCY-
104oro Gakrepii Azotobacter chroococcum.

Miko-Xenn - 6araroyHKIIOHAIBHHIA, OaraToKo-
MIOHEHTHHUH MIKpOOHUII mpemnapar , 0coOJMBO edek-
TUBHUHA TP KOPEHEBIH THIII.

®Dimoyuo-P — Gionpenapar 3 QYHTIIIIHOO €0
JUTSL 3aXHCTY POCIUH BiJl XBOPOO.

®DimoXenn - Oiompemnapar i3 aHTUMIKPOOHOIO Ta
POCTCTHMYITIOIOYOIO  Ii€0, OCOONMHBO e(pEKTHBHHUL
npoTH 6aKTepio3iB.

Bimokcubayunin - BTY - 0i0iHCEKTUIMT IS 3a-
XHMCTY POCIHH BiJl KOMaX-IIIKiTHUKIB, IXHIX JTHYHHOK Ta
KTintiB [5].

Tabmums 1

BiomeTpuyHi noka3HukM riopuais kanycru 0procceIbChbKOI 3a/1e5KHO Bil BUKOPHCTaHHA Oionpenaparis y
2018-2020 pp.

. . KinbkicTs Maca
KinbkicTs Juc- . .
. . . Bucora poc- | ro;1oBok Ha onHiei
Tiopun Bionpenapar TKIB Ha poc- .
. JINHH, CM. pocianHi TOJIOBKH,
JIMHI, T.
IIT. r
Be3 3acrocyBaHHS (KOHTPOJIB) 45,9422 68,8+14,5 18,6+4,4 9,1+0,7
®DpaHK- A3zotodir 44,745,5 75,0£32,9 21,8433 9,8+1,1
Jain F1 Bitokcubanmmin-bTY 44,5+4.6 76,7+28,2 21,8+8,1 9,9+1,2
Miko-Xen 43,7443 76,6+30,2 21,0+6,9 9,3£1,2
Be3 3acrocyBaHHS (KOHTPOJIB) 42,1£5,5 70,24+22,9 18,1+£3,3 8,9+0,9
HiamanTt A3zotodir 46,145,5 72,5327 23,7+7,7 9,2+1,3
F1 Bitokcubanmmin-bTY 44,7+4,6 79,34£24,1 25,2472 9,5+1,1
Miko-Xen 46,042,5 81,3+£30,8 25,4+8,8 9,8£1,2

Hocepeno: Cdhopmosarno na ocrogi peyibmamis 00ciiodcens
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3rigHO OTPUMaHUX AAHUX MO’KHA BiI3HAYUTH IO
BUKOPUCTAaHHS TpenapaTy A30TodiT Ha 000X mOCII-
JUKyBaHUX riOpuaax aajno NO3UTHBHUM pe3yibraT — 0i-
JBITY KiJBKICTh JIMCTKIB Ha POCIHMHI, HAWOUIBITY BH-
COTY POCIMH MOJKHa BiJ3HAYMTH 32 BUKOPHCTAHHS
npemnapatiB Miko-Xeinn Ta bitokcnbanunin-bTY mo ri-
Oopuny ®panknin Fi, no riopuny [liamant Fi1 Haii6i-
JBLTY BHCOTY BiI3HAYEHO Y JIOCHIiJI i3 BUKOPHUCTaHHSIM

Miko-Xenmy. HalikpamumMu KUTBKiICHUMHE Ta SKICHIMH
MTOKa3HUKAaMH MPOIYKTOBOTO OPraHy BiAMIUEHO JOCIIT
3a BUKOpUCTaHH npenapary birokcubammnin-bTY no
riopuny ®pankiin F1, B ikomy cepesHs Maca roJoBKU
cTaHoBUTH 9,9+1,4, Ta 1o riopuny Jliamant F1 3a BuKO-
pucranHs npenapariB birokcubammnin-bTY Ta Miko-
Xemn — Big 9,5+1,1 10 9,8+1,2 1.

Puc.1-2. [Iposedenns ¢henonoziunux cnocmepedicenvb ma 36upants i Ni020MoeKa 00 36AXCYEAHHS NI00I8 Kany-
cmu 6proccenbcbkol

BucnoBku. OTxe, 3riJJHO OTPUMAaHUX AaHUX MO-
JKHa 3pOOMTH BUCHOBKH 110 BHPOIILYBAaHHS KallyCTH
OproccenbChKoi 3 BUKOPUCTAHHSIM MpernapariB 0ioJori-
YHOTO TIOXOJ/DKEHHS € JI0CUTh €PEeKTUBHNM, B HACIIIIOK
iX 3acTOCYBaHHS 3HA4YHO ITOKPAIIYIOThCS IMOKA3HUKH
OioMeTpii, 0 B MOJANBIIOMY TO3UTHBHO BIUIMBAE Ha
MOKA3HUKH YPO’KaiHOCTI, TAaKOK BapTO BIAMITUTH BH-
COKy e(eKTHBHICTh Oionpenapary Miko-Xenmn y 6opo-
THOI1 13 KOPEeHEeBMMHU THWISIMH. B 3arambHOMY MOXXKHA
3poOUTH BUCHOBOK IO TIEPEXij] OBOYiBHHUIITBA Ta POC-
JMHHULTBA B LIOMY Ha OPTaHiYHy CHCTEMY BUPOILY-
BaHHA € JyXKe BaXJIMBUM 3371 30epeKeHHs Ta B IIep-
CTIEKTHUBI 1 MOKpAIEHHs CTaHy TPYHTIB Yy HaIIii KpaiHi.
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FORMATION OF SOYBEAN YIELD DEPENDING ON THE USE OF HERBICIDES

Abstract.

The combination of pre-emergence and post-emergence use of the studied drugs had a greater phytotoxic
effect on the main weed species in soybean crops. Thus, cereal weeds were destroyed by 100%, Amaranthus ret-
roflexus by 93%, and Chenopodium album by 94%. It should be noted in the areas where the composition was
applied Frontier® Optima emulsion concentrate + Corum liquid concentrate + surfactant Metholate + Quantum
- Molybdenum Chelate phytotoxic effect on weeds increased, and soybean plants later grew and developed better.
Weed control rates for soybean weeds were 94-100% compared to control plots during the soybean harvest period.
Yield of soybean seeds, where herbicides were applied in comparison with the control was on average: when using
the herbicide Frontier®Optima e.c., 1,0 I/ha — 2,09 t/ha, Corum |.c., 1,5 l/ha + surfactant Metholate, 1,0 I/ha — in
accordance 2,57 t/ha., and when applying Frontier® Optima e.c. + Corum l.c. + surfactant Metholate — 2,78 t/ha.

Keywords: soybean, grains, weeds, herbicides, harvest.

Formulation of the problem. Soybeans are a
universal legume and oilseed crop. Growing soy-
beans in Europe produces an average of 3-4 tons of
grains per hectare, while in Ukraine only 2 tons. Col-
lectively, soybean is a strategic crop in solving the
global food problem, is an extremely important
source of vegetable protein and oil in the world, is
the main protein ingredient in feed production, a
powerful biological fixer of atmospheric nitrogen, a
stabilizing factor in crop rotation. The main reason
is the high weediness of the fields and the insuffi-
ciently. Therefore, the development of the most effi-
cient, least economically and environmentally
friendly weed control system using chemical plant
protection products for growing soybeans in differ-
ent farming systems is an extremely important ele-
ment of innovative development in crop production.

Analysis of recent research and publications.
Soybean production in the world is growing rapidly and
reached 253 million tons, because it greatly affects the
food security of civilization. Soybeans are grown in
major agricultural regions in 90 countries. Its crops ab-
sorb 20 million tons of biological nitrogen, due to
which the world economy receives more than 128 bil-
lion dollars a year. [4].

Analysis of statistical data conducted by
Sendetsky V.M., indicates that in terms of soybean pro-
duction, our country ranks first in Europe. Compared to
2016, in 2017 the harvest increased by 500 thousand
tons - from 3.9 million tons to 4.3 million tons [16].

Under favorable weather conditions in 2018, the
gross harvest of soybeans in Ukraine reached 4.3 mil-
lion tons, which brought our country to 8th place
among its world producers. However, the potential of
the crop is much higher: in Europe, one hectare pro-
duces an average of 3-4 tons of grain, while in Ukraine
only 2 tons. The main reason is high weediness and in-
sufficiently effective protection of soybean crops [17].

Glycine max (L.) Merrill is the main legume in the
world. It belongs to the strategic cultures and meets the
most general needs of mankind [6].

A number of leading scientists Babych A.A.
Babych-Poberezhna A.A. note in their works that soy-
beans have strongly entered the world agriculture and
play a strategic role in solving the global food problem.
Between 1961 and 2010, the world's soybean sowing
area increased from 23.8 million hectares to 102 mil-
lion hectares, it was grown by more than 90 countries
in the main agricultural regions of the planet Earth, and
the yield during this time increased from 11.28 to 25.5
c/hectares, production - from 26.9 million tons to 260.8
million tons [3].

In terms of intensity of biological nitrogen fixa-
tion, soybeans exceed other grain legumes. Character-
istically, the average level of biological nitrogen fixa-
tion by legumes increased from 62 to 136 kg / ha, or 2.2
times. The variability of the intensity of biological ni-
trogen fixation among 12 main grain legumes was in
the range of 48-183 kg / ha [3].

Soybean seeds contain 38-42% protein, 18-23%
fat, 25-30% carbohydrates, including soluble sugars -
9-12% of seed weight, starch - 3-9%, fiber - 3-7%,
about 2% phosphatides, 4- 7% of inorganic substances,
microelements, enzymes and vitamins [15].

The main protein of soy - glycidin - is able to co-
agulate from fermentation, which allows you to make
soybean seeds a large number of different foods. At the
same time, medical science has established that foods
made from soy contain antisclerotic substances, which
is very important for the elderly [2].

The inclusion of soybeans in crop rotation and the
use of bio-residues in the fertilizer system has a good
effect on maintaining soil fertility. Soybean, as a leg-
ume, enriches the upper part of the root layer of the soil
with well-digested forms of nitrogen, which makes it
one of the best precursors [13].
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Well-developed soybean crops biologically fix
155-198 kg / ha of nitrogen. Due to this, soybeans sat-
isfy their need for nitrogen by 65-80% and are one of
the best precursors in crop rotation [1].

Soybean, as a light-loving crop, forms a high yield
only at the optimal for a particular variety of feeding
area and density of plants, providing moisture and nu-
trients, but the main requirement - the best illumination
of the leaf surface [19].

Soybeans remain weeded for 2-3 weeks from sow-
ing to the appearance of the first trifoliate leaf. At this
time, the future harvest is genetically laid down. If soy
is not protected at this time, it genetically reduces the
yield potential, and this process is irreversible. The
most optimal period for weed control is the phase from
the first to the third trifoliate leaf of the crop (this is the
period from which soybeans are most "resistant” to ac-
tion against dicotyledonous and cereal herbicides) [8].

At the beginning of the growing season, soybeans
are quite competitive against weeds due to the signifi-
cant reserves of plastic substances in the seeds and in-
tensive growth. But later, the short length of the stem,
slow growth in the initial period of development, low
crop density (50-60 pieces / m?) do not allow it to com-
pete with weeds. Therefore, field litter is a significant
obstacle to obtaining high and stable soybean yields.
During the critical growing season on a weed back-
ground, soybeans significantly reduce their productiv-
ity. According to generalized long-term data, each
quintal of raw mass of weeds causes a shortage of more
than 13 kg of soybean seeds [18].

Shevchenko M.S., Shevchenko S.M., Derevenets-
Shevchenko K.A., etc., in their work note that the de-
crease in gross harvest of crops due to weeds is 25-30%,
in some cases exceeding 50 % [20].

By absorbing large amounts of nutrients from the
soil, weeds impair the normal growth and development
of cultivated plants. Due to the lack of appropriate
measures to protect crops, weeds are able to absorb
160-200 kg / ha of nitrogen, 55-90 kg / ha of phospho-
rus and 170-250 kg / ha of potassium [16].

Weed populations are almost ubiquitous in the
structure of agrophytocenoses, forming for each field
its species composition and number of individual weed
species, as well as the potential stock in the soil of their
seeds and vegetative reproductive organs. The well-
known Ukrainian herbologist lvashchenko I.I. notes
that modern weed populations have acquired a set of
features that allow them to withstand intense anthropo-
genic impact, both mechanical and chemical [14].

The interaction between crops and weeds in soy-
bean crops has its own characteristics. Soybean plants
grow very slowly during the first growing season and
have little effect on weed growth conditions, so rapid
growth of segetal vegetation is observed. Root secre-
tions enriched with nitrogen and other compounds im-
prove the feeding conditions of weeds [7, 11].

Studies have shown that the linear application of
new generation soil herbicides based on Harnes aceto-
chlor from the American company Monsato and Tro-
phy of the former British company ICC, and now
Zeneca, was 81.5 and 76.1%, respectively, 1 |1 / ha on
the impact on weed crops [5].

Various post-emergence herbicides can effec-
tively control monocotyledonous and dicotyledonous
weeds, but there are segetal and ruderal weeds on which
post-emergence herbicides have little effect (about 30-
40%). The need to use tank mixtures of herbicides with
different mechanisms of action is due not only to the
expansion of their spectrum of action, but also the abil-
ity to reduce the risk of resistance, ie the acquired re-
sistance of weeds to certain chemical compounds. Tank
mixtures of herbicides prevent the emergence of re-
sistant weeds. This significantly increases the effective-
ness of herbicides while reducing the financial costs of
re-application [10].

BASF experts have found that in order to kill
weeds in soybean crops, it is advisable to apply herbi-
cides before they reach a certain stage of growth and
development. By the time the triple-leaf phase in soy-
beans occurs, white quinoa can already have up to 6
leaves, on which a wax layer is formed, due to which
the herbicides do not work. The effectiveness of appli-
cation of post-emergence herbicides is significantly in-
creased by the application of weed cotyledons, the use
of their tank mixes and the addition of quality adhe-
sives. Some post-emergence herbicides are able to
show high activity and selectivity to the culture when
applied to the emergence of culture seedlings. Thus, the
herbicide "Fabian", applied as a soil, provided a signif-
icant reduction in weed crops and increase crop yields
[9].

Thus, the intensive technology of soybean cultiva-
tion involves the use of chemical plant protection
measures, which leads to an increase in pesticide loads
on agrocenoses and the environment. To reduce the
toxic effects of herbicides, reduce their consumption
rates, it is necessary to use herbicide compositions and
microfertilizers in soybean cultivation technology, but
the main attention should be paid to proper crop rota-
tions and scientifically sound tillage systems.

The aim of the research is to substantiate the fea-
sibility of using soil and post-emergence herbicides to
control weeds and foliar application of microfertilizers
in soybean agrocenoses.

Research methods. Field - to monitor the growth
and development of plants, environmental conditions,
assess the agro-technical and economic effect of the
studied elements of technology; measuring and weigh-
ing - to account for yield.

The research was conducted in the experimental
field of VNAU the village of Agronomic. The soil at
the experimental site is gray forest medium loam. Ac-
cording to the agrochemical survey, the humus content
in the arable layer is low - 3%. The content of easily
hydrolyzed nitrogen (according to Cornfield) is low -
7.0-8.0; mobile phosphorus (according to Chirikov)
high -16.0-19.4; exchangeable potassium (according to
Chirikov) increased - 9.5 mg / 100 g of soil.

Hydrolytic acidity is high and is 4.32 mg-eq./100
g of soil. In terms of metabolic acidity, pH 5.0-5.4 is a
medium-acid soil. The soil of the experimental site and
its agrochemical parameters are typical for this area and
suitable for soybean cultivation. Vinnytsia district is lo-
cated in the temperate zone. Maximum precipitation
occurs in May - July (130-170 mm). The least humid
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are the winter months. In December - February it falls
from 65 to 80 mm. The average annual rainfall is 440-
590 mm.

Soil preparation and tillage are generally accepted
for the Forest-Steppe Zone of Ukraine, which provides
for maximum weed control, accumulation of moisture
and creation of favorable conditions for the growth and
development of cultivated plants. After harvesting the
predecessor (spring barley) stubble was peeled with
disc harrows BDN-3A to a depth of 5-6 cm. In the
spring cultivation was carried out to a depth of 4-5 cm.
Three days before sowing, the soil herbicide Frontier®
Optima (1.0 I/ha) was applied with simultaneous earn-
ing into the soil. Omega Vinnytsia soybean variety was
sown. Before sowing, soybean seeds were treated with
rhizotorphin (50 g per hectare sowing rate) and pesti-
cide (Vitavax 200ff) at the rate of 3 I/t of seeds. Sowing
was carried out in a narrow row with a row spacing of
15 c¢cm seeder Klon. Harvesting of soybean seeds was
carried out in the phase of full maturity, at its humidity
of 14-15% by direct combining.

During the growing season of soybean plants, the
following observations and records were made: pheno-
logical observations of the growth and development of
soybean plants; assessment of the effect of herbicides

on weeds, crop accounting - sheaf method and weigh-
ing from each site. Weed accounting was performed by
quantitative-weight method. The essence of this
method is to allocate on the plots of permanent account-
ing plots of a certain size [12].

During the growing season, the condition of plants
in the herbicide-treated areas was monitored. Signs of
their damage, terms and degree of manifestation of
these signs, death of plants are noted.

The influence of herbicides on the emergence of
crop seedlings, plant density, timing of growth and de-
velopment phases, crop structure were determined.
Harvest accounting was carried out at each plot sepa-
rately, from the entire accounting area. The size of the
accounting area is 20 m?, repeated four times.

Mathematical processing of research data was per-
formed on a personal computer with a set of programs
such as "Sigma" and Exel.

Presenting main material. Our research has
shown that soybean crops have formed a mixed type of
weed, where dicotyledonous weed species predomi-
nate. Among cereals were present: mouse blue (Setaria
glauca (L.) Pal. Beauv.), Chicken millet (Echinochloa
cruss-galli (L.) Pal. Beauv.) (Table 1).

Table 1
Weed sctructure of soybean agrocenosis (average for 2019-2020), pcs / m?
Cereal weeds Dicotyledonous weeds
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Crops are characterized by re-weeding in the sec-
ond half of summer. The spread of quinoa, species of
amaranth, chicken millet, yellow bristle-grass and other
species reduces the productivity of the crop and com-
plicates the process of harvesting, as well as increases
crop losses.

Soybeans grow relatively slowly at the beginning
of the growing season, and weeds compete with them
for moisture, nutrients, and light. This makes it less
competitive than weeds. Yield losses from weeds can
range from 30 to 50%. The critical period for weed con-
trol is the phase of 1 to 3 true leaves of the crop.

Subject to treatment with herbicides with one ac-
tive substance or mechanism of action, we obtain a
larger number of resistant species that re-form seeds
and have increased resistance. With long-term such
use, there is a complete replacement of susceptible spe-
cies with resistant ones.

From soil herbicides, we investigated the effect of
the drug Frontier® Optima, which was applied to soy-
bean crops at a rate of 1.0 | / ha. Studies have shown

high herbicide and cost-effectiveness of the drug Fron-
tier® Optima.Thirty days after application of the Fron-
tier® Optima herbicide, there were only 11 pieces / m?
of weed plants in soybean crops. Cereal weeds were
completely absent, only stable dicotyledons remained,
in particular quinoa, bitters. This amount of weed veg-
etation is 79% lower compared to the weed control ver-
sion, where no herbicides were applied. The efficiency
of destruction of annual dicotyledonous and cereal
weeds 60 days after application of Frontier® Optima
was 75% compared to the control. Before harvesting,
the weediness of soybean crops increased slightly and
was in the range of 26 pcs/ m2. This figure is 72% lower
compared to weeds in the control version, where at the
time of harvest there were 94 pieces / m? of weed plants.
From the results of research it can be concluded that the
application of soil herbicide Frontier® Optima reliably
protects soybean crops during most of the growing sea-
son.

As the degree of contamination of the soybean ag-
rophytocenosis was high, especially with dicotyle-
donous weeds, we decided to use the post-emergence
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herbicide Corum pk, 1.5 | / ha + surfactant Metholate,
1.0 1/ ha in addition to the soil herbicide Frontier® Op-
tima.

The consumption rate of the working solution is
200-250 | / ha. Metholate is a drug that opens the en-
trance to the internal systems of quinoa, allowing the
active components of the product Corum® to effec-
tively destroy it. The metholate contains substances that

reduce the surface tension of the working solution, al-
lowing it to adhere firmly to the leaf. Another feature
of Metolate is its ability to dissolve wax and facilitate
the penetration of the active ingredients of the herbicide
into the leaf. The combination of the special formula-
tion Corum® with surfactant Metholate has a high buft-
ering capacity, which allows you to keep the pH of the
solution within optimal limits sufficient to dissolve cu-
ticular waxes and penetrate into the tissues of the leaf.

Table 2
Influence of herbicides on weed infestation of soybean agrocenosis (average for 2019-2020)
. . Technological type . Weed rates
A variant of the experiment L Accounting | Quantity, Reduction of
of herbicide A
pcs/m % to control

1 102 -

Control (without processing) - 2 96 --
3 94 --

1 21 79
Frontier® Optima coefficient., 1.0 1/ ha soil 2 24 75
3 26 72

1 102 -

Coruml.c.,1,5 I/ha + .
surfactant Metholate, 1,0 I/ha insurance 2 i 89
3 7 93
Frontier® Optima e.c., 1,0 1 20 80
I/ha + Corum l.c.,.1,5 I/ha +surfactant soil + insurance 2 3 97
Metholate, 1,0 I/ha 3 1 99
Frontier® Optima e.c., 1,0 1 19 81
I’lha +Corum l.c., 1,5 I/ha +surfactant | soil + insurance + 5 5 98
Metholate, 1,0 I/ha +Quantum -Molyb- | microfertilizer 3 1 99
denum Chelate (Mo), 0,5 I/ha

Due to the high selectivity and soft action, the
Corum® application window is very wide - from one
to five trifoliate leaves. But the main factor is not the
phase of crop development, but the phase of weed de-
velopment, and we should focus on the most problem-
atic weeds. Dozens of studies across Europe have
shown that even a double dose of Corum®, adminis-
tered with or without Metholate, did not reduce yields.
Keep in mind that imazamox, which is contained in the
herbicide Corum®, is part of the Clearfield® system,
the products of which should not be used more than
once every three years.

According to prof. O.0. lvashchenko, the sensitiv-
ity of white quince to the action of herbicides in the cot-
yledon phase reaches more than 99%, and in phase 4
pairs of true leaves only 38.5%. That is why the recom-
mendations for the use of Corum® on soybean and pea
crops should be divided into two parts [16]. The first is
the culture in the early stages of development, the
weeds are not overgrown (in the cotyledon phase - the
first pair of true leaves). For such conditions the norm
of Corum® 1,5 1/ hectare + surfactant Metholate of
0,75 I / ha will be sufficient. The second - problem
weeds, in particular quinoa, overgrow (3 pairs of leaves
- the beginning of branching). In this case, the maxi-
mum rate of Corum® 2.0 1/ ha + surfactant Metholate
1.0 1/ ha should be applied.

Our studies showed that the herbicide Corum® 1.5
I/ ha, which is used in the experiment, significantly re-
duced the weediness of soybean crops compared to
growing without herbicides and manual weeding.
Corum® herbicide 1.5 1/ ha was applied to phase 5 of

trifoliate soybean leaves (early phases of weed growth).
After applying the herbicide for a week was dry cool
weather. Weed accounting has shown that when the
drug is applied to vegetative plants, its phytotoxicity
depends to a lesser extent on the species composition
of weeds. Accounting conducted 30 days after spraying
the crops showed that the effectiveness of Corum® 1.5
I / ha against the weed complex in soybean crops was
89% compared to the original weed. This drug effec-
tively destroyed cereal weeds (92-97%). The total num-
ber of weeds decreased at the time of harvest by 93%
compared to baseline, which proves the high efficiency
of the drug to eliminate weeds in soybean crops (Table
2).

The effectiveness of the combined use of soil and
post-emergence drugs in our experiment was quite
high. Thus, the accounting was carried out after the use
of the soil preparation Frontier® Optima e.c. showed
that its use reduced weed infestation by cereal weeds by
94% compared to controls. After application of the
herbicide Korum + surfactant Metholate, the number of
cereal weeds in soybean crops decreased to 1 piece /
m2, which is 97% less than the original. The use of this
method of weed control has allowed to get rid of them
almost completely - in soybean crops at harvest time.

Thus, the application of soil herbicides and post-
emergence herbicides have quite good results in the de-
struction of weeds in soybean agrocenoses, and due to
foliar application of micronutrients soybean plants
grew and developed better and shaded the remaining
weeds.
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Productivity is the main performance indicator of
scientific research. The effect of a set of conditions of
growth and development on plants is manifested in
changing the parameters of the elements of their
productivity.

It should be noted that the introduction of micro-
nutrients promotes better growth and development of
soybean plants, which ultimately affects the increase in
soybean productivity. Microfertilizers containing mo-
lybdenum help to prolong the growing season of soy-

bean plants. Molybdenum (Mo) is a component of ni-
trate reductase enzymes, which are involved in the re-
duction of nitrates to ammonia in root and leaf cells. If
this element is not enough, a lot of nitrates accumulate
in plant tissues, their recovery is delayed, resulting in
disruption of normal nitrogen metabolism; after the ap-
plication of nitrate fertilizers, the need of plants for mo-
lybdenum is much higher than ammonia fertilizers. Un-
der the influence of molybdenum for the formation of
amino acids and proteins, ammonia is used more inten-
sively by the plant.

Table 3
Soybean seed yield depends on exposure herbicides and microfertilizers, t/ ha
o _ Seed yield, t/ ha Increase in control
Application options tha o
2019 year | 2020 year | Average 0
Control (without processing) 1,21 0,82 1,02 - -
Frontier® Optima e.c., 2,52 1,65 2,09 +107 105
1,0 I/ha
Corum l.c., 1,5 I/ha +
surfactant Metholate, 1,0 I/ha 3,06 2,08 2,51 *155 152
Frontier® Optima e.c.,
1,0 I/ha +Corum l.c., 1,5 I/ha + 3,20 2,35 2,78 +1,76 173
surfactant Metholate, 1,0 I/ha
Frontier® Optima e.c., 1,0 I/ha +
Corum l.c., 1,5 I/ha +
surfactant Metholate, 1,0 I/ha + 3,34 2,54 2,94 *192 188
Quantum — Molybdenum Chelate (Mo), 0,5 I/ha
HIP o5 0,17 0,16

As can be seen from the above data, the highest
soybean yield was in the variant with the introduction
of soil Frontier®Optima e.c., 1,0 I/ha — 2,09 t/ha,
Corum l.c., 1,5 I/ha + surfactant Metholate, 1,0 I/ha +
Quantum - Molybdenum Chelate (Mo), 0.5 | / ha - the
level of soybean seed yield was on average for two
years - 2.94 t / ha, which is more than in the control
areas by 1.92 t / ha or 188 % (Table 4.3).

Therefore, these drugs are quite effective in soy-
bean crops, as they increase yields and reduce weeds.

An important condition is not only to increase the
yield of soybeans, but also to improve the quality of
grain, in particular the content of proteins and oils.
Therefore, it was important to trace the effect of the
studied drugs on the formation of the mass of 1000
seeds, the content of proteins and oils in the grain. Soy-
bean growing conditions affect the chemical composi-
tion of soybean grain. Protein accumulates more in-
tensely at high temperatures.

Studies have shown that the mass of 1000 soybean
seeds under the action of the herbicide Frontier® Op-
timae.c., 1.0 I/ ha was 145 g and increased against the
control by 15 ¢g. 51/ ha in the budding phase in soybean
crops contributed to an increase in the weight of 1000
seeds against the control of 29 g.

Analyzing the content of proteins and oils in soy-
beans, it was found that in variants with the introduc-
tion of post-emergence herbicide Corum l.c at the rate
of 1.5 1 / ha, the protein content was 32.3%, respec-
tively, for the oil content of 21.3%. With the use of soil
herbicide Frontier® Optima e.c., 1.0 1/ ha-2.09t/ ha,
Corum l.c., 1.5 1/ ha + surfactant Metholate, 1.0 | / ha
+ Quantum - Molybdenum Chelate (Mo), 0.5 I / ha the
protein content was at the level of 33.8%, oil - 22.8%
(Table 4).

Table 4
The quality of the harvest with the use of herbicides and microfertilizers (average of 2019-2020)
. . . Grain content,% on dry matter
Experiment options Weight of 1000 seeds, g oroteins oil
Control (without processing) 130 31,1 19,2
Frontier® Optima e.c., 1,0 1/ha 145 32,1 21,2
Coruml.c., 1,5 I/ha +
surfactant Metholate , 1,0 n/ra 146 32,3 21,3
Frontier® Optima e.c., 1,0 /ha +
Coruml.c., 1,5 I/ha + 157 33,2 22,4
surfactant Metholate, 1,0 n/ra
Frontier® Optima e.c., 1,0 /ha +
Corum l.c., 1,5 I/ha +
surfactant Metholate, 1,0 I/ha + 159 33,8 228
Quantum — Molybdenum Chelate (Mo), 0,5 I/ha
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The obtained data give grounds to assert that the
formation of higher protein and oil content in the vari-
ants of the experiment with the use of the studied drugs
is the result of creating more favorable conditions for
soybean plants in physiological and biochemical pro-
cesses and microbiological - in plants and soil.

Conclusions.

1. The weed control efficiency 60 days after appli-
cation of Frontier® Optima was 75% compared to the
control. Before harvest, weeds in soybean crops were
in the range of 26 pieces / m2. This figure is 72% lower
compared to weeds in the control version, where at the
time of harvest there were 94 pieces / m? of weed plants.

2. Accounting conducted 30 days after spraying
the crops showed that the efficiency of Corum® 1.51/
ha in soybean crops was 89%. The total number of
weeds decreased by 93% at the time of harvest com-
pared to the original, which proves the high effective-
ness of the drug to eliminate weeds in soybean crops.

3. The combination of pre-emergence and post-
emergence use of the studied drugs had a greater phy-
totoxic effect on the main weed species in soybean
crops. Thus, cereal weeds were destroyed by 100%,
Amaranthus retroflexus by 93%, and Chenopddium al-
bum by 94%. It should be noted in areas where the com-
position was introduced Frontier® Optima e.c., +
Corum l.c. + Metholate + Quantum-Molybdenum Che-
late The phytotoxic effect on weeds increased, and soy-
bean plants grew and developed better in the future.
Weed control rates for soybean weeds were 94-100%
compared to control plots during the soybean harvest
period.

4. The highest soybean yield was in the variant
with the application of soil herbicide Frontier® Optima
e.c,1.01/ha-2.09t/ha, Koruml.c, 1.51/ha + sur-
factant Metholate, 1, 0 1/ ha + Quantum - Molybdenum
Chelate (Mo), 0.5 1/ ha - the level of soybean seed yield
averaged 2.94 t / ha in two years, which is 1.92 t / ha
more than in the control plots. ha or 188%.

5. Studies have shown that the mass of 1000 soy-
bean seeds under the action of the herbicide Frontier®
Optima e.c., 1.0 I / ha was 145 g and increased against
the control by 15 g. 5 1/ ha in the phase of the beginning
of budding in soybean crops contributed to the growth
of the mass of 1000 seeds against the control of 29 g.
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INFLUENCE OF TECHNOLOGICAL TECHNIQUES AND IMPROVEMENT OF THE SYSTEM OF
PROTECTION OF SUNFLOWER CROPS FROM WEEDS

Anomauin.

Bemanoeneno wikionugicmes 0ominyiouux suoie Oyp siHié y nOCI6ax COHAWHUKA MA 1020 KOHKYPEeHmMOo30am-
nicms. Ha ocnoei yoockouanenms npocHo3y 3a6yp aHeHOCmi 8USHAUEHI eKOJ020-eKOHOMIUHI nopoau 3acmocy-
BAHHS 3AXUCHUX 3AX00I8 ¥ NOCIBAX COHAUHUKA.

Jocnidoiceno epexmugnicms KOMNIEKCHO20 BUKOPUCTNAHHS AZPOMEXHIYHUX 3aX00i8 002710y 3a nocigamu ma
cmpiukose 8HeceHHs 2epbiyudis y nocieax conswHuka. Le 3abe3neuums ypostcatiHicms COHAUHUKA A0eK8AMHY
OIOKNIMAMUYHOMY HOMEHYIALY 30HU, ICMOMHOMY 3HUNCEHHIO eHepeemMUYHUX GUMPAm ma eKoa02iuHy Oe3neKy 6u-
POweHoi npodyKyii i O0BKINIA.

Jlocnidoicennamu 6cmano8ieHo, wo ceped Gakmopis, AKi cmpumyonmsd ni08UUeHHs NPOOYKMUBHOCMI COHSI-
WHUKA OYp SIHO8A POCTUHHICMb 3ANUULAEMbCS HAUOLbUL CUTbHOOTI04010. B ymosax docnionozo nonss BHAY y no-
cisax yiei kynomypu 3ycmpivaemocs 6i0 35 0o 60 eudie Oyp sinie, 3 saxux 8—16 esaxcaromvcs wiKiOUsUMU i Hebe-
3neuHuUMU, SIKI hopmytoms manopiunut mun 3a0yp suerocmi. 1 onoeuum uunom—ye sumyioui oyp suu — 13 %
(Echinochloa crus-galli L. ma Amaranthus retroflexus L.), api — 20 % nepesaea naneaxcara Chenopodium album
L. i 6azamopiuni xopenenapocmrosi — 1 %, npeocmasnuxom sxux oyau Cirsium arvense L. ma Convolvulus
arvensis L.

OO6IpyHMOBAHO BNAUG PIZHUX CUCTEM OCHOBHO20 0OPOOIMKY IPYHMY HA 3a0Yp SAHEHICMb NOCIGI8 COHAUWHUKA.

Jloensao 3a nocieamu COHAWHUKA CYMMEBO BNIUBAE HA KINbKicmb Oyp anie. Haibinew yvucmumu nocisu co-
HAWHUKA OYIU 30 KOMOIHOBAHO20 3ANPOBAOINCEHHA MEXAHIYHUX 3HUWLYBATbHUX 3aX00i6 ma XIMIYHUX (eepbiyudis)
DPEUOBUH WIAXOM NPOBEOeHH. 00CX0008020 I NICIACX0008020 OOPOHYBAHHS 3Y008UMU OOpOHaAMU y azy «Oinoi
Humoukuy oyp ‘auig. r3zinad popme snocunu y gpazy 2— 4 aucmxis y manopiunux oyp ‘amnie i 3a eucomu 10—15 cm
bacamopiunux snaxoeux oyp auie y Hopmi 0,5 n/2a. I[Iposedents 060x MidCpaOHUX 0OPOOIMKIE 3 NIO2OPMAHHAM
KYAbMYPHUX POCTIUH | NPUCUNAHHAM NPOPOCIUX (CX00i8) OYp aHi8 Y pAOKY COHAUHUKA.

Ananiz ypooicatinocmi COHAWHUKA 3AC8I0YUS, WO HAUDIIbW CRPUSMAUGE YMOBU il (YOPMYBAHHS 8UCOKOL
NPOOYKMUBHOCI KYAbMYPHUX POCAUH OVIU 3a 2IUO0K020 6e3noauyeso2o 0opobimky ma KOMOIHO8AH020 002150
3a nocieamu. 3a maxKux ymo8 ypouCatHicmy, 8 cepeOHboMy 3a POKU 00CHiodcels, cknaia 4,0 m/ea.

Abstract.

The harmfulness of dominant weed species in sunflower crops and its competitiveness have been established.
Based on the improvement of the weed forecast, the ecological and economic thresholds for the application of
protective measures in sunflower crops have been determined.

The efficiency of complex use of agrotechnical measures of crop care and tape application of herbicides in
sunflower crops is investigated. This will ensure sunflower yields adequate to the bioclimatic potential of the zone,
a significant reduction in energy costs and environmental safety of crops and the environment.

Studies have shown that among the factors that constrain the increase in sunflower productivity, weeds re-
main the strongest. In the experimental field of VNAU in the crops of this culture there are from 35 to 60 species
of weeds, of which 8-16 are considered harmful and dangerous, which form a short-term type of weeds. These are
mainly wintering weeds - 73% (Echinochloa crus-galli L. and Amaranthus retroflexus L.), spring — 20% predom-
inance belonged to Chenopodium album L. and perennial rhizomatous weeds — 7%, represented by Cirsium arv-
ense L. and Convolvulus arvensis L.

The influence of different systems of basic tillage on weediness of sunflower crops is substantiated.

Caring for sunflower crops significantly affects the number of weeds. The cleanest sunflower crops were the
combined application of mechanical pesticides and chemicals (herbicides) by pre-emergence and post-emergence
harrowing with dental harrows in the «white thread» phase of weeds. Fusilade forte was applied to the phase of
2-4 leaves in perennial weeds and at a height of 10-15 cm of perennial cereal weeds at the rate of 0.5 I/ha.
Carrying out two inter-row cultivations with hilling of cultivated plants and sprinkling of sprouted (seedlings)
weeds in a row of sunflowers.

Analysis of sunflower yield showed that the most favorable conditions for the formation of high productivity
of cultivated plants were with deep shelfless cultivation and combined crop care. Under such conditions, the yield,
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on average over the years of research, was 4.0 t/ha.

Knrouosi cnosa: consunux, 6yp snu, eepbiyuou, 06podimox ipyHmy, yposICauHicmy.
Keywords: sunflower, weeds, herbicides, tillage, yield.

Introduction.

Sunflower (Helianthus annuus L.) is the most im-
portant oil crop of Ukraine and the World in terms of
distribution, universality of use and energy value. It is
sunflower that provides the highest oil yield per unit
area, its production is profitable in all growing areas of
Ukraine [1, 2].

According to the State Statistics Service of
Ukraine, over the past 30 years, Ukrainian farmers have
significantly increased the area under sunflower. Thus,
in 1990 the area under sunflower was 1.6 million hec-
tares, while in 2019 — 6.2 million hectares, ie, the area
increased by almost 4.0 times. In 2019, world produc-
tion of sunflower seeds amounted to 46.3 million tons,
in Ukraine more than 12 million tons, which is 26% of
world production. Thus, Ukraine is the world leader in
the production of sunflower oil — 4.9-5.5 million tons,
for the needs of the latter for the domestic market about
0.5 million tons.

Formulation of the problem. Modern science
knows more than 500 thousand species of higher plants
that grow in different parts of the planet. Among this
diversity of nearly 20,000 used to grow in culture and
about 30,000 up weeds. The wild flora of Ukraine num-
bers more than 3.5 thousand species, of which about
700 species are found as weeds.

In the process of evolution, certain complexes of
weeds have developed that develop in field crops. It is
extremely difficult to disturb and change the phytoce-
notic situation in favor of cultivated species.

The history of agriculture is a constant struggle of
man with the presence in the fields of unwanted vege-
tation. This task requires a lot of physical effort (up to
25% of total labor costs) and material resources. How-
ever, mankind has not solved the problem of weed in-
festation [4].

In large areas, man destroyed natural vegetation
and by sowing and planting created artificial agroceno-
ses, which lost the ability to self-regulate, but retain the
characteristics of plant communities [3, 5]. Weeds are
part of man-made agrocenoses. They cause significant
damage to crops, but are equal members of the agroce-
nosis that develops in the field. They occupy an ecolog-
ical niche and are an integral part of nature. Therefore,
at the present stage of development of protection of cul-
tivated plants from weeds, the main task is to reduce
their number in agrocenoses to a level safe for culti-
vated plants, and not to destroy them completely [6, 7].

In the agrocenosis there is a constant competition
between weeds and cultivated vegetation for nutrients,
moisture, solar energy. During their existence, weeds
have acquired many biological features that allow them
to successfully withstand adverse environmental condi-
tions and grow among cultivated plants. First of all, it
is high plasticity of development, high fertility and long
shelf life of vegetative and seed germs in the soil. [9].
Thus, the potential contamination of the cultivated soil

layer in different regions of Ukraine differs signifi-
cantly in structure, but is traditionally very high. In the
steppe zone, it averages 1.47 billion units. ha, in the
Forest-Steppe — 1.71 and Polissya — 1.24 billion. ha of
seeds [8].

Competitive relations between weeds and crops
for nutrients is also strained. It is established that at the
current level of weediness of agricultural lands, weeds
annually remove 17.3 million tons of nutrients from the
soil [6, 12]. Even with weak weeds of crops, weeds re-
move from the soil up to 15 kg of nitrogen, 10 kg of
phosphorus and 40 kg of potassium, while for the for-
mation of one ton of grain cultivated plants spend 25 kg
of nitrogen, 15 kg of phosphorus and 15 kg of potas-
sium [14, 15].

The harmful effects of weeds can be assessed by
the difference between the magnitude of the potential
and actual yields, which are expressed by biological
and economic thresholds. The biological threshold of
weed harmfulness is understood as the level of weed
infestation of crops from which a significant decrease
in yield begins [11, 13].

World scientific experience testifies to the multi-
variate possibility of adaptive processes in terms of pro-
tection of crops from weeds, and the undeniable im-
provement of technological measures in synchronized
mode with the phenomena of variability of agrocenoses
and trends of potential soil contamination and weeds.

The current qualitative composition of weed phy-
tocenoses is a consequence of long-term natural selec-
tion, which is reflected in climate change, the transition
to short-rotation crop rotations using a limited number
of field crops, the introduction of soil protection sys-
tems as a forced measure against water and wind ero-
sion, drought. All this has led to a gradual increase in
the infestation of fields with perennial and perennial
weeds. The accumulation of experimental data on the
patterns of formation of the weed component of agro-
cenoses in zonal soil protection technologies for grow-
ing crops becomes a theoretical basis for improving ex-
isting and developing new measures of the weed com-
ponent.

Therefore, given the objective capabilities of
Ukraine, it is very important to develop and implement
an integrated system of protection of cultivated plants
from weeds. An integrated protection system is part of
an overall pest management system for growing crops.
The system should be based on the rational use of ex-
isting, development and implementation of new
measures and means of protection aimed at reducing
the number of weeds and maintaining harmful vegeta-
tion at a level below the ecological and economic
threshold of harmfulness. Our research is aimed at solv-
ing these issues.

Relevance of the research topic.

Weeds are the main factor that significantly re-
duces yields, degrades product quality, promotes the
spread of pests and diseases, inhibits the introduction of
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advanced technologies, increases the cost of produc-
tion. It is estimated that weeds do not produce 25-30%
of the crop, and in many cases the losses reach 50% or
more. Therefore, the urgent problem of modern agricul-
ture is to improve existing and develop effective
measures to control the number of weeds.

The main destructive measures of harmful vegeta-
tion in crops, including sunflower, are mechanical,
physical, chemical and biological. However, these
measures and tools are not always effective and have
not found wide practical application, as they are often
implemented separately, in isolation from each other,
with little regard for soil, climatic and environmental
conditions of each farm. Reducing crop weeds below
the economic threshold is possible through integrated
(integrated) use of precautionary, mechanical, physical,
chemical and biological measures.

Therefore, there is an objective need to improve
the existing effective, environmentally friendly
measures and systems to protect sunflower crops from
weeds and on this basis to increase yields.

The purpose of the study is to determine the
composition of weeds in sunflower crops and to estab-
lish the harmfulness and periods of competition of the
most common species. On this basis, theoretically jus-
tify and improve the existing comprehensive measures
and weed control systems in sunflower crops.

Analysis of recent research and publications.

Scientific developments on theoretical and meth-
odological bases for the improvement of existing and
development of new effective environmentally safe
measures and systems for protection of sunflower crops
against weeds have been devoted to such outstanding
domestic scientists as 1.V. Veselovsky, S.1. Matushkin,
0.0. lvashchenko, A.M. Malienko, Y.P. Manko, S.P.
Tanchik, V.M. Zherebko, Y.l. Tkalich, V.S. Za-
dorozhny, A.l. Babenko and others [9, 12, 16, 19].

Research methodology.

During 2019-2020, we conducted research to de-
termine the impact of weediness on crop yields of sun-
flower seeds, as well as to establish a critical period of
competitive relations of crops with weeds.

Sunflower hybrid — Torino, Nuseed USA, the du-
ration of the growing season is 113-115 days. The
sown area was 50 m?, accounting 30 m?.

The main tillage in all fields was carried out ac-
cording to the experimental scheme. The scheme of the
two-factor stationary experiment provided for the study
of the systems of basic tillage and the system of post-
sowing (crop care) tillage.

Scheme of two-factor stationary field experiment:

Factor A — the system of basic tillage.

1. Shelf tillage (plowing) by 25-27 cm (control).

2. Tillage-free tillage 25-27 cm.

3. Shallow tillage 12—-14 cm.

Factor B — system of soil and post-emergence ap-
plication of herbicides, as well as tillage system for
crop care

1. Without herbicides and weeding (control).

2. Harness (acetochlor) — 2.0 I/ha.

3. Fusilade forte (fluazifop-P-butyl) — 1.5 I/ha.

4. Harness (acetochlor) — 2.0 I/ha + Fusilade forte
(fluazifop-P-butyl) — 1.5 I/ha.

5. Mechanized.

6. Combined.

The system of post-sowing (crop care) tillage in
the variants of the experiment (factor B) provided for
the following measures:

1. Without herbicides and mechanical weeding
(control) — after sowing of sunflower did not carry out
any agrotechnical (mechanical) measures.

2. Harness (acetochlor) — 2.0 I/ha. The drug was
applied before sowing sunflowers.

3. Fusilade forte (fluazifop-P-butyl) — 1.5 I/ha. The
drug was applied to vegetative crops in the phase of 2—
4 leaves in perennial and at a height of 10-15 cm per-
ennial cereal weeds.

4. Harness (acetochlor)— 2.0 I/ha. The drug was
applied before sowing sunflower and Fusilade forte
(fluazifop-P-butyl) — 1.5 I/ha, the drug was applied to
vegetative crops in the phase of 2—4 leaves in perennial
and at a height of 10-15 cm perennial cereal weeds.

5. Mechanized care of crops — one pre-emergence
and one post-emergence harrowing, two inter-row cul-
tivations.

6. Combined — one pre-emergence and one post-
emergence harrowing with toothed harrows in the
«white thread» phase of weeds, Fusilade forte was in-
troduced into the phase of 2—4 leaves in annual and at a
height of 10-15 cm perennial cereal weeds at the rate
of 0, 5 I/ha with a tape up to 15 cm wide+two inter-row
cultivations with hilling of plants in a row.

To achieve the set goals and objectives according
to the research program, accounting, observation and
analysis were performed according to generally ac-
cepted methods [16, 18].

Results of the research.

The intensification of agricultural production has
not reduced the weediness of field crops, and in some
cases it has increased. The main reasons for this are the
significant deterioration of tillage and crop care, non-
compliance with the rational rotation of crops, and
sometimes complete neglect of crop rotations, exces-
sive areas of some row crops (sunflower, corn), inef-
fective use of preventive and exterminating measures
to control weeds. cultures [8, 17, 20].

In the process of evolution, weeds have acquired a
number of biological properties that allow them to suc-
cessfully withstand adverse environmental conditions
and grow with cultivated plants. They have high plas-
ticity of growth and development, high fertility, a long
period to maintain the viability of seeds and vegetative
germs in the soil [20].

Among the factors that constrain the increase in
sunflower productivity, weeds remain the strongest. In
the zone of the Right-Bank Forest-Steppe of Ukraine in
crops of this culture there are from 40 to 80 species of
weeds, of which 8-16 are considered the most harmful
and dangerous — late spring and perennial rhizomatous
[21, 23]. They dramatically worsen water, nutrient and
light regimes in crops, resulting in the loss of 27-35%
or more of the expected sunflower yield with fluctua-
tions from 10-15 to 70-80% and up to the complete
death of cultivated plants [7, 22, 24].

According to the results of research, it is estab-
lished that during 2019-2020, a short-term type of weed
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formation is formed in sunflower crops. Mainly — it is
wintering weeds — 73% (Echinochloa crus-galli L. and
Amaranthus retroflexus L.), spring weeds — 20% ad-

vantage belonged to Chenopodium album L. and peren-
nial root weeds) — 7%, represented by Cirsium arvense
L. and Convolvulus arvensis L. (Fig. 1).

( wintering

weeds
73%

perennial root
weeds
7%

T

—_spring weeds
20%

Fig. 1. Biological groups of weeds in sunflower crops (for 2019)

The intensity of the appearance of a particular type
of weed in sunflower crops varies significantly both in
intensity and in calendar terms. Depending on weather
conditions, the average indicators of the dynamics of
seedling emergence can be mixed in calendar terms for
7-12 days from the average.

In order to establish the dynamics of emergence of
seedlings of different species in sunflower crops, start-
ing from May 1 and every 10 days, surveys were con-
ducted on areas recorded throughout the growing sea-
son. Sprouted weed plants were recorded after counting
and counted again after the next 10 days. Summarizing
the data obtained for 4 years of research to establish the
characteristics of the emergence of the most common
weeds in sunflower crops, certain patterns have been
established [25].

The dynamics of germination of a complex of
weed species in sunflower crops shows that the most
intensive process of seed germination occurs from the
second decade of May to the second decade of June.
Hence, it is during this growing season that the most
intensive control of the number of weeds in sunflower
crops belongs. Control measures should take into ac-
count the biological characteristics and dynamics of

each weed species. Different species in sunflower crops
germinate in their own way.

It is established that the first shoots of Chenopo-
dium album L. in sunflower crops appear in late April
— early May. The intensity of new plants of this species
gradually increased until the end of the second decade
of May. In the third decade of May — the first decade of
June, the intensity of seedlings has doubled compared
to mid—May. Subsequently, there was a gradual com-
position of the intensity of the emergence of seedlings
(Fig. 2).

In Amaranthus retroflexus L. of appeared before
May 10. Data simultaneously with the increase in air
temperature and the top layer of soil, the intensity in-
creased rapidly. This trend did not change until the end
of the first decade of June, when the intensity of new
plants reached its peak. After that, a gradual decline in
the germination activity of the seeds of the Amaranthus
retroflexus L. Both Chenopodium album L. plants and
new shoots of Amaranthus retroflexu L, under favora-
ble conditions of moisture, heat and light in sunflower
crops, appeared before the end of the growing season.
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Fig. 2. Dynamics of weed emergence in sunflower crops, % (average for 2019-2020)

Echinochloa crus-galli L. is a typical representa-
tive of late spring weeds. For weeds to germinate, this
weed needs good soil warming and high air tempera-
tures. It is established that the first shoots of this organic
weed from the family Poaceae appear at the end of the
first decade of May. Over the next one or two decades,
the emergence of seedlings grows slowly. The maxi-
mum intensity of germination of seeds of this species
reached in early June and lasted until the formation of
baskets of sunflower. During this period, the light re-
gime in crops is significantly deteriorated, the young
shoots of the Echinochloa crus-galli L. plant fall into
unfavorable conditions, their energy (light) supply is
weakened, and as the leaf surface of sunflower grows
to a minimum. It is extremely difficult for young plants
to survive with a small amount of diffused light. Some
of them died of energy starvation, some survived, but
acquired neotenic forms and, accordingly, could not
compete with cultivated plants. Only a small part of
them, which grew in places free of sunflower plants,
could grow and develop normally. This typical pattern
of secondary weed control of sunflower crops can often
be observed in July-August. In the intervals between
sunflower plants on liquefied crops young plants of
Echinochloa crus-galli L, Setaria glauca L. and Setaria
viridis L., Chenopodium album L., Amaranthus retro-
flexus L. and others that germinated after protective
measures in the fields.

The improvement of sunflower growing technol-
ogy is associated with the development and implemen-
tation of environmentally friendly energy-saving and
soil protection measures. It is known that this involves
the widespread use of highly effective herbicides, their
differentiated application depending on the type and
degree of weeding and soil properties of each field. The
application of such herbicides makes it possible to keep
crops free of weeds throughout the growing season.
However, this measure requires additional costs, which
are 10-12% of the costs for growing sunflower.

One of the ways to reduce the cost of purchasing
herbicides, increase their arable land, reduce produc-
tion costs and residual amount of drugs in plant prod-
ucts, significantly reduce the level of environmental
pollution is the introduction in combination with me-
chanical measures in the care of crops. The use of me-
chanical working bodies (cultivators with hiking legs,
rotary working bodies), improving the process of weed-
ing in the rows of sunflower plants reduces the death of
cultivated plants from pruning, destroys weeds, pre-
vents erosion, reduces the cost of herbicides by 50—
60%, facilitates the working conditions of machine op-
erators.

Studies have shown that in the phase of 6-7 leaves
of sunflower, on average over the years of research (Ta-
ble 1.), the least weed seedlings were after plowing to
a depth of 25-27 cm. In the version without herbicides
and mechanical control of weeds during the growing
season there were 83 pcs/m? of wild plants. Against the
background of chisel cultivation, at the same depth, the
number of weeds increased 2.3 times and amounted to
195 pcs/m?.

Protecting sunflower crops against weeds has sig-
nificantly reduced their numbers. Thus, with the intro-
duction of herbicides on the background of plowing,
their number decreased by 87-92%. The highest effi-
ciency of chemicals was with the application of Harnes
at a rate of 2.0 I/ha for pre-sowing cultivation and Fu-
silade forte at a rate of 1.5 I/ha in the phase of 24
leaves in weeds, reducing the number of weeds was
92%.

Applying separately Harnes at a rate of 2.0 I/ha
and Fusilade forte at a rate of 1.5 I/ha reduced the ef-
fectiveness of these drugs, reducing the number of
weeds was 87 and 89%, respectively. Against the back-
ground of shelf-free treatment with herbicides, the
number of weeds in the phase of 6-7 leaves of sun-
flower decreased by 62-86%, including in the case of
application of Harnes for pre-sowing cultivation at a
rate of 2.0 I/ha and Fusilade forte, 5 I/ha) the number of
weeds decreased by 82-83%.
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Table 1
Effect of basic soil tillage and crop care on weediness of sunflower crops
(phase 6-7 leaves, average for 2019-2020), pcs/m?
Care of crops
i=] = 5 = ©
=28 o| © £, 385 |85| 3
Basic soil tillage g8cs | g ec | NFD | EE| £
= 8 273 B < S5 AT |82 'g
=582 | £ =4 | c+g |83 8
8ET | g |32 | g=5 |=°
; ; 83 1 9 7 12 2
Shelf tillage (plowing) 0 ‘a7 -89 92 ‘86 .08
; : 195 19 15 12 17 3
Tillage-free tillage by 25-27 cm +135 77 Iy 286 280 .90
; 217 27 18 14 21 5
Shallow tillage by 12-14 cm +161 68 78 ‘83 75 04

* — numerator — number of weeds, pcs/m?2
* — denominator — =+ to control, %

The lower efficiency of herbicides against the
background of no-tillage cultivation, compared to
plowing, is explained by the placement of a significant
part of crop by-products in the upper soil layer, which
adsorbs chemicals, including herbicides. The amount of
absorbed chemicals of herbicides depends on the unit
surface area and soil moisture.

In the variant with mechanical measures to protect
sunflower crops from weeds (before seedling and post-
emergence harrowing 2 inter-row treatments with hill-
ing of sunflower plants) there was a decrease in the
phase of 6-7 leaves in sunflower from 75 to 86%. The
cleanest sunflower crops were in a variant with a com-
bination of mechanical and chemical protection
measures (combined), where one pre-emergence and
one post-emergence harrowing with dental harrows,
tape application of Fusilade forte at the rate of 0.5 I/ha
with two inter-row treatments and hilling of sunflower
plants were carried out. The number of weeds was re-
duced by 93-98%, regardless of the methods and depth
of the main tillage.

Accounting for weediness of sunflower crops in
the flowering phase showed that on average over two
years of research in the version without herbicides and
mechanical weeding (control) the number of weeds de-
creased compared to the account in the phase of 6-7

leaves of sunflower by 24% and amounted to 63
pcs/m?2. This decrease is explained by both intraspecific
and interspecific competition of plants for life factors,
as well as for spatial distribution. Carrying out shelf-
free treatments contributed to an increase in the number
of weeds in the flowering phase of sunflower compared
to the control (Table 2).

The introduction of only mechanical care for sun-
flower plants has shown that it is not possible to solve
the problem of weed damage by pre-emergence, post-
emergence and inter-row treatments. Against the back-
ground of plowing in the flowering phase of sunflower,
the number of weeds increased, compared to the phase
of 6-7 leaves by 42% and amounted to 17 pieces/m?,
Shelfless cultivation helped to place the bulk of weed
seeds in upper 0-10 cm layer of soil, which led to in-
creased weediness of sunflower crops. During the en-
tire growing season, this increase was 1.0-1.3 times
compared to the control. The cleanest sunflower crops
throughout the growing season were when using me-
chanical and chemical crop care products (combined
option). The number of weeds in the flowering phase of
sunflower ranged from 4 to 11 pcs/m?, regardless of the
method and depth of the main tillage. This number of
weeds did not significantly reduce crop productivity.

Table 2

Effect of basic soil tillage and crop care on the actual weediness of sunflower crops (flowering phase, aver-
age for 2019-2020), pcs/m?

Care of crops

%] + =

@ © To) © L0

S _ = - < -

=8 = < - g

Basic soil tillage 22 = =
’ 25 S = S 2 £s | =
582 2 3 7S] == £
2ES = =g s = 52 | €
259 S Z<s | §% 8= | §
=s= T = I | 53 | O
; ; 63 1 9 7 17 4
Shelf tillage (plowing) 0 83 86 -89 73 94
: ; 119 19 17 13 24 9
Tillage-free tillage by 25-27 cm 89 =0 73 79 62 86
Shallow tillage by 131 21 15 15 26 10
12-14 cm +108 -67 -76 -76 -59 -84

* _ numerator — number of weeds, pcs/m?
* — denominator — =+ to control,%
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An integrated indicator of the studied measures to
optimize weed control of sunflower crops is its yield
and seed quality. These indicators depend on many fac-
tors, namely: the type of soil and its fertility, the num-
ber and in the optimal ratios of plant life factors,
weather conditions, cultivation technology, etc. [4].
However, weeds are a factor that significantly affects
the competitive relationship of cultivated plants with
weeds, the number and weight of them increases, and
yields decrease and, conversely, the shorter the period
of presence of weeds in sunflower crops, the number
and weight they do not exceed the threshold of harm-
fulness. On average, over the years of research, it was
found that the highest yield of sunflower seeds was ob-
tained by tillage and arable to a depth of 25-27 cm for

combined care of crops. In these variants, the yield of
sunflower seeds was 4.0 t/ha (Table 3).

The problem of protecting crops from crop losses
is global in nature for countries with different levels of
development. The main weed control measures in field
crops, including sunflower, are mechanical, phytoceno-
tic and biological. Unfortunately, the latter are still in-
sufficiently studied and are insufficiently used in
Ukraine. However, chemical weed control measures
are the most common and are one of the elements of
agricultural chemicalization.

For the problem of chemical protection of crops,
including sunflower, it is necessary to know two main
issues — the impact of weeds on crop productivity and
crop quality, as well as the role of herbicides in chang-
ing physiological processes that cause deterioration.

Table 3.
Yield of sunflower seeds, t/ha
Average for +to
Basic tillage Care of crops 20192020 2019- control
2020 pp. t/hha| %
Without herbicides and mechanical weeding 12110 11 ol o
(control)
Shelf tillage (plowing) I-_|arness, 2.0 l/ha 34|32 3,3 +2,2|+200
at 2597 cm Fusilade forte_, 1.51/ha 3428 3,1 +2,0{+182
Harness, 2.0 I/ha + Fusilade forte, 1.5 I/ha 40|34 3,7 +2,6|+236
Mechanized cultivation 35131 3,3 +2,2|+200
Combined 4,213,6 4,0 +2,9|+264
Without herbicides and mechanical weeding 1008 0.9 02| -18
(control)
Tillage-free tillage I-_|arness, 2.0 I/ha 353,.2 3,2 +2,1{+190
(AGR-1,7) by 25-27 cm Fusilade forte_, 1.5 1/ha 34|27 3,0 +1,9(+172
' Harness, 2.0 I/ha + Fusilade forte, 1.5 I/ha 3,834 3,5 +2,4|+218
Mechanized cultivation 3,325 2,9 +1,8|+164
Combined 43137 4,0 +2,9|+264
Without herbicides and mechanical weeding 12]11 10 01l 9
(control)
Shallow tillage I-_|arness, 2.0 l/ha 3,628 3,2 +1,9(+172
(BDT-3) by 12-14 cm Fusilade forte_, 1.5 1/ha 3,127 2,9 +1,8|+164
Harness, 2.0 I/ha + Fusilade forte, 1.5 I/ha 3,713,3 3,5 +2,4|+218
Mechanized cultivation 3,2|3,0 3,1 +2,0{+182
Combined 39|37 3,8 +2,7|+245

To develop patterns of formation of quality indi-
cators of sunflower seeds, this crop is the most conven-
ient object in the study, which is characterized by the
highest yield losses from weeds and a fairly wide range
of herbicides.

Studies by many scientists [7, 8] found that the
chemical composition of many crops, including sun-
flower seeds, depends on the morphological character-
istics of varieties and hybrids, and the conditions of
their cultivation. It is known that the value of agricul-
tural measures not only increases the yield, but also in-
creases the content of protein and carbohydrates in ce-
reals and legumes, fat content in sunflower seeds and
more.

In our studies, the reduction in yield and quality of
sunflower seeds occurred with the introduction of only
mechanical weed control measures. With a high level
of weeds, controlling the amount, especially the mass

of weeds, below the hazard threshold by mechanical
means alone is not possible.

The combination of mechanical and chemical
(herbicides) contributed to the best growth and devel-
opment of the crop, obtaining high yields of seeds with
high oil content. A generally accepted theory is the re-
lationship between yield and quality of crop products.
It is proved that with the growth of crop yields there is
a decrease in production.

Our research has shown that this statement is valid
only in cases where there are disparities between the
factors of plant life. Decreased yields of sunflower
seeds under the influence of competitive weeds is a spe-
cial case of this conclusion. Indeed, weeds limit re-
sources such as moisture, nutrients and light. On the
other hand, weed control improves the growth and de-
velopment of crops, which cause not only the growth of
the crop, but also its quality.
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Thus, weed vegetation is the most potent factor in
restraining sunflower seed yields.

Conclusions.

According to the results of experimental research
in the master's thesis, a comprehensive system of pro-
tection of sunflower crops from weeds in the experi-
mental field of VNAU is substantiated.

1. Species diversity of weeds in sunflower crops
in the experimental field of VNAU was formed under
the influence of climatic and soil conditions, anthropo-
genic factors and their interaction. The dominant type
of weed control in agriculture in this area is.

2. Decreased yield and gross yield of sunflower
seeds due to the low competitiveness of this crop to
weeds and high weeds of soil and crops with harmful
and difficult to eradicate weeds. The seed yield of the
medium-early Torino sunflower hybrid (the growing
season is 113-115 days) is reduced by 67%.

3. The cleanest sunflower crops were the com-
bined care of crops by pre-emergence and post-emer-
gence harrowing with toothed harrows in the «white
thread» phase of weeds. Fusilade forte was applied in
the phase of 2—4 leaves in perennial and at a height of
10-15 cm perennial cereal weeds at the rate of 0.5 I/ha
with a tape of up to 15 cm. in a row of sunflowers.

4. The combination of deep (25-27 cm) shelfless
tillage (chisel deep cultivator AGR-1.7) of the soil and
combined care of crops by mechanical measures and
chemicals provides the highest rates of growth and
preservation of sunflower yield. The yield of sunflower
seeds, on average over the years of research, was 4.0
t/ha.
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Y ecmammi noxazano eniue acpomexniunux nputiomie upouy8anHs na popmysants omocunmemuunoi ma
HACIHHEBOT NPOOYKMUSHOCMI col. Busnaueno, wo Haubiib eqheKmugHuM € 8HeCeHHs. MiHepanbHux 006pus y Ho-
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Abstract.

The article shows agronomic methods of cultivation influence the photosynthetic and seed productivity for-
mation of soybeans. It was determined that the most effective is the mineral fertilizers application in the dose
N3oPsoKeo + N15 and seeds inoculation by a drug based on strains of nodule bacteria (Br. Japonicum) and phos-

phate-mobilizing microorganisms (B. mucilaginosus).
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OCHOBOIO CTBOPEHHS i HAaKONMHMYEHHS! OpraHiqHOi
PEUOBMHH 3€JICHUMH POCIMHAMH € (OTOCHHTE3, B pe-
3ynbTaTi siKoro ¢opmyerbes 10 90-95 % cyxoi macu
ypoxato. Came ToMy, IPOYKTUBHICTh (pOTOCHHTERY —
TOJIOBHUH (i310JIOTIUHIN MTOKA3HUK, SIKUH BioOpaxkae
peakIilo POCIMHHOTO OpraHi3My Ha YMOBH 30BHIII-
HBOTO CEPEIOBUINA, B TOMY YHCJIi, HA TEXHOJIOTIIO BU-
pouryBaHHs [5, 2].

Buenumu goseneno [1, 3, 4, 5], mo arporexHiuHi
MpUHOMH, CIIPSMOBAHI Ha 3pOCTaHHS BPOXKAWHOCTI €O,
BBAXAIOThCSl €(DEKTUBHUMH, SIKIIO BOHU CIIPHSIOTH
MIBUAKOMY HApOCTaHHIO IUIONI JIMCTSI IO ONTHMAlb-
HHUX PO3MIpiB 1 30€peXeHHI0 H0ro B aKTUBHOMY CTaHi
BIPOJIOBX TPUBAJIOTO Yacy; SIKIIO BOHM MiJBHUILYIOTh
NPOJIYKTUBHICTh POOOTH acHMULILIHHOTO amapary i
Koe(DilieHT BUKOPUCTAHHS POCIMHAMY COHSYHOI €Hep-
rii, a TaKOX, SKIIO BOHM MOKPAILYIOTh BUKOPHCTaHHS
MpoayKTiB GoTocuHTe3y. OMHUMH 3 TaKMX arpOTEeXHi-
YHUX 3aX0J[iB € MiHEepaJIbHi T0OpHBa Ta IHOKYJIAIIIS Ha-
cinns [2, 3, 6].

MeToro JoCiKeHb 0YJI0 BHSBHUTH BIUIUB 1HOKY-
TSAIIT HACIHHS Y TIOE€AHAHHI 3 BHECEHHSIM MiHEepaJbHUX
n00puB Ha hopMyBaHHS (POTOCHHTETUYHOI Ta HACIHHE-
BOT IPOJYKTHBHOCTI coi B ymMoBax Jlicocreny npaBobe-
pexxHOro YKpaiHu.

[TonboBi mOCTIKEHHS MPOBOJMINCH BIIPOJIOBXK
2013-2015 pp. Ha mocaigaomy mouti [HcTUTYTY OiocHe-
preTHYHUX KyIbTYp i IykpoBux OypsikiB HAAH Ykpa-
inm Ha 6a3i AIJII «CanuBoHKiBCebKe». [pyHT mocmia-
HOT ISTHKK — YOPHO3EM THIIOBHH MAJIOTYMYCHHMH Ce-
PEeIHBOCYTIIMHKOBUI 33 TPaHYJIOMETPUYHUAM CKIIAJIOM.
Bwmicr rymycy B mrapi 0-20 cm — 4,56 %. [ToromHi ymoBH
B POKH IIPOBEICHHS JIOCHI/PKEHb Oylu pi3HHUMH. Y
2013 poui cepenHb0/1000Ba TEMIIEpaTypa BIPOJIOBXK
Bereranii pocnuH cranosmia 19,1-19,8 °C, cyma ona-
aiB — 251,4-334,0 MM, cymMa akTUBHHX TeMIeparyp
(>10, °C) — 2019,5-2258,7 °C. Y 2014 poui 3HaueHHs
[IMX [MOKA3HMKIB CTAHOBWIIH, BignosigHo 18,6-19,5 °C,
308,7-337,2 mm Tta 2003,7-2216,7 °C; y 2015 poui —
21,1-21,6 °C, 135,3-166,5 mm Ta 2040,5-2324,4 °C.
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3aksaieHHsIM MOJIbOBOTO JTOCITI Y TIependadanoch
BHUBUEHHS JIii Ta B3a€MOJIii TphOX (hakTopiB: A — copT
(«Binpmanka», «Cysip’si»); b — nepenmnociBaa o6po-
Oxa HaciuHs (6e3 iHoKysLii, «PocdoHiTpariny); B —
ynoopenHs (0e3 moOpuB  (koHTpOib);  PeoKeo;
N1sPeoKeso;  N3oPeoKeo;  NasPeoKso; Peoeo  +Nis;
N15PsoKeo + Nis; N3oPeoKeo + Nis). IloBTOpHICTE HOC-

Ty — 9OTHpUpa3oBa. Po3minieHHs BapiaHTIB — cHcTe-
matuuge. [Tnoma o6ikoBux ginsHok — 25 M2, ITomepe-
JHHK — mimeHuIs o3uma. Hopma BuciBy — 700 Tuc. Ha-
ciHuH Ha 1 ra.

JlociKeHHS CBiTUaTh, 1110 Ha IOKPAIICHHS YMOB
JKUBIICHHSI POCIIMHU CO1 000X COPTIB pearyBaiii 3poc-
TaHHSM IUTOII JINCTKOBOT MOBEpXHi (Ta0u. 1).

Tabmuus 1

[oxa3HuKH (POTOCHHTETHYHOI MPOTYKTHUBHOCTI €0 3aJ1eKHO Bill iHOKYIsAii Ta HOPM MiHepaabHHUX 100-
HB, Y cepegHbomy 3a 2013-2015 pp.

IInowa nu- DOTOCUHTETUYHUI UYwcTa MpoayKTUBHICTE (o- Hakonuuenns
= CTs, MOTEHIial, TOCHHTE3Y, CyXO0l pEeYOBHUHH,
'5 THC.M%/ra MITH M? - IHIB/Ta r/m? 106y T/ra
Y noOpeHus E, TTOBHI CXOJH - IT0Ya- MOBHI KiHeTIb IIBi-
e HaJIMBaHHS TOK CXOIH — TIHHS — IIOBHE ¢izionoriyna
- 000iB (i310JI0TIYHOT CTHT- MOYaTOK HanuBaHHs 00- CTHIJTICTh
JIOCTI LBITIHHS 0iB
Binbianka
be3 nobpus | 0/i 34,8 2,097 2,10 1,45 3,81
(KOHTpOJIB) i 37,3 2,609 2,65 1,57 4,93
Peokeo 0/i 37,0 2,327 2,43 1,51 4,47
i 39,6 2,832 3,07 1,79 5,40
N1sPeoKso 6/i 37,8 2,546 2,75 1,58 4,64
i 40,1 3,039 3,42 1,89 5,52
NaoPeoKso 0/i 39,1 2,621 3,02 1,67 4,85
i 42,0 3,167 3,78 2,02 5,66
NasPeoKso 0/i 40,4 2,716 3,22 1,72 4,97
i 42,7 3,249 4,01 2,16 571
0/i 38,7 2,563 2,52 1,61 4,69
Pookeo +Nis 175 416 3,102 3.27 192 5,56
N15PgoKsgo + 0/i 41,1 2,817 2,83 1,77 5,39
Nis i 43,7 3,378 3,51 2,23 6,32
N3oPsoKeo + | 0/i 42,5 3,027 3,11 1,85 5,51
Nis i 45,1 3,481 3,85 2,31 6,51
Cysip’s
be3 nobpus | 0/i 35,7 2,182 2,29 1,58 4,34
(KOHTpOJIB) i 37,9 2,614 2,81 1,78 5,19
Peokeo 6/i 38,3 2,416 2,71 1,80 5,02
i 40,6 2,865 3,36 1,98 5,60
NisPeoKoso 6/i 39,5 2,623 3,08 1,91 5,16
i 41,8 3,098 3,79 2,10 5,76
NaoPeoKso 6/i 40,8 2,731 3,39 1,98 5,32
i 43,2 3,161 4,15 2,24 6,11
NasPeoKso 6/i 42,0 2,843 3,42 2,06 5,34
i 44,1 3,281 421 2,30 6,21
0/i 40,3 2,649 2,82 1,95 5,20
Pookeo +N1s 17 42,7 3117 361 2.17 5,86
N1sPeoKeo + | 0/i 42,9 2,984 3,18 2,15 5,94
Nis i 45,5 3,496 3,91 2,36 6,84
N3oPsoKeo + | 0/i 44,2 3,156 3,40 2,23 6,21
Nis i 46,8 3,647 4,17 2,48 7,15
HIPo,05 2,2 - - - 1,17
*IIpumimka: 6/1 — HaciHHS 6e3 IHOKYIALIT; 1 — IHOKYJTbOBaHE HACIHHSL.

Haiibinpmux po3MipiB acuMinAniiHa MOBEPXHS
Jocsirana 'y ¢asi HaTuBaHHs 000iB, KO POCIIMHY B Oi-
JBLIIH Mipi HOTPeOyIOTh MPOLYKTIB OoTOCHHTE3Y A
iX HaKONHWYCHHsS Yy HaciHHI Ta crtaHoBmia 34,8-45,1
tHe.M?/ra y copry Binbmanka i 35,7-46,8 tuc. m%/ra —
y copty Cy3ip’s. 3a paxyHOK JIUIIIC iHOKYJISIIT HACIHHS
IpernapaToM Ha OCHOBI IITaMiB OyIb0OYKOBHX Oakre-

piit (Br. japonicum) i poctharmobinizyrounx Mikpoop-
ranismiB (B. mucilaginosus) mioma nucts B mocisax
coi Ha HeynoOpeHoMy BapiaHTi 3pocrana Ha 7,2 % y
copry Binbmanka ta Ha 6,2 % —y copty Cy3ip’s. Bue-
CEeHHSI MiHepaJIbHUX JOOPHUB 00YMOBITIOBAJIO O1IbLI iH-
TEHCUBHE HAapOCTaHHs JIMCTOBOI MOBEpXHI — Ha 6,3-
23,8 %, 3aJIe)KHO BiJ COPTY Ta HOPMHM 1 CTPOKIB BHe-
CEHHS MiHepalbHUX a00puB. [IpmdomMy, 301TBIICHHS
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HOPMHU a30THHUX NOOPHWB Ta BHECEHHS iX pO3ApiOHUM
CrocoOoM, TIOPIBHSHO 3 OJTHOPA30BUM, CIIPHUSIIO IHTCH-
CHBHIIIOMY TPHUPOCTY IUIOII JIMCTS Ha MociBaXx 000X
COPTIB coi. MakcHManbHy IUIOLY aCUMUILIHHOT oBe-
pxHi TociBH coi GpopMyBanu Ha BapiaHTax, IO Mepea-
0avany CyMicHY Ai0 IHOKYJISIHTY Ta BHECEHHS MiHepa-
JIpHUX N00puB y HOpMi N3oPsoKeo + Nis — 45,1 tuc.
m%/ra y copry Binbmanka ta 46,8 Tic. M%/ra y copty
Cysip’s.

OnHMM 3 TOKa3HHKIB, 110 TO3BOJSIOTH OLIIHHUTH
e(eKTHBHICTH IisSUTBHOCTI JIUCTKOBOI armapary pociiuH €
(hOTOCHHTETHYHHN TIOTEHIIAN TOCIBY, SKHH BimoOpa-
JKae TPUBANICTh aKTUBHOI pOOOTH JIMCTS HA OIMHUII
TUTONII Ta OLIBLI MMOBHO, HI’K PO3MIpP JIMCTKOBOI HOBEP-
XHI XapaKTepu3ye pealibHi MOKJIMBOCTI MOCIBY LIOA0
CHHTe3y opraHiyHoi pedoBuHHM [2]. Busnaueno, 1o
HaWBUIIUI (DOTOCHHTETHYHUI MOTEHIian — Ha PiBHI
2,097-3,647 mnn M?x1i6/ra nocisu coi GopmyBanu 3a
nepiof] MOBHI CXOJIU- MOYAaTOK (Pi310JIOTiUHOI CTHUIIIO-
CTi, JOCSATal0YN MaKCHMAalbHUX 3HaueHb (y copTy Bi-
nbmanka — 3,481 mma M?xai6/ra, y copry Cysip’s —
3,647 mnn M%x71i6/ra) Ha BapiaHTaX, HA SIKUX HACIHHA
nepexa mociBoM 00pooisiu GpocoHITpariHoM Ta BHO-
cun N3oPsoKeo + N1sy hazi Oyronizamii.

Junamika QopMyBaHHA YHCTOI TPOIYKTHBHOCTI
tdorocuntesy (UIID), sk i B AOCITIIKSHHSX 1HIIIUX aBTO-
piB [2, 5], mana cunycoinuuii Xapakrep. HaiiBuui 3Ha-
uenns UII® y copry Bimemanxa (2,10-3,85 r/m? 3a
100y) Ta copry Cy3ip’s (2,29-4,17 r/m? 3a 106y) hopmy-

BaJIMCS 3a MEPioj BiJl TOBHUX CXOJIB JIO TIOYATKY IIBi-
TiHHS, IO 3 OJHOTO OOKY OOYMOBIIOBAJIOCH IHTCHCHB-
HUMH TEMIIaMH HapOCTaHHS BEreTaTUBHOI MacH, 3 iH-
IIOr0 — 3aBIAKH IlI€ HE3HAYHIN IUIOMI aCHUMUIALIHAHOT
MTOBEPXHi POCITUH, B3aEMO3ATIHCHHS POCIIHH OYJIO0 BiJCy-
THE, 10 CHPHSUIIO TPOXOPKEHHIO (JOTOCUHTE3Y B JIMCT-
KaxX HIKHBOT'O 1 BEpXHBOTO SIPYCIB 3 O/THAKOBOO 1HTEH-
cuBHIcTIO. 3 KiHIA a3y IBITIHHS 10 ITOBHOTO HANU-
BaHHI 000iB UYII® gocsarama cBOro Apyroro
Makcumymy — 1,45-2.48 r/M? 3a o0y, 3aJIeXKHO Bij Ba-
piaHTy IOCTiIKCHB.

HaxonmdaeHHs cyxoi peyoBHHHU B POCIHHAX 000X
COPTIB COi MPOJOBXKYBaJIOCh N0 (a3u ¢izionoridyaol
CTUIJIOCTI HACIHHS, AOCATal0YH HAMBUINNX 3HAUCHb Ha
BapiaHTax, IO Mependavyaiv Moe€JHaHHS OaKTepu3aIil
HACIHHS Ta BHCCCHHS MiHEpPaJIbHUX TOOPUB, BHACIIIOK
YOro BUXIJI CyX0i peYOBUHH, BIJTHOCHO KOHTPOJIIO, 3pO-
ctaB Ha 41,7-70,9 % y copty Binbiianka ta 29,0-64,7
% y copty Cy3ip’s. Haiibinbm edexrrBanmu (Binpria-
HKa 6,51 1/ra Ta Cy3ip’s 7,15 1/ra) BUABWINCH OUITHKY,
ne BHocmr N3oPsoKso B 0ocHOBHE ymoOpeHHs Ta Nis y
MiKUBJICHHS B (a3i OyToHI3amii i IpoBOAMIE 00p00-
JICHHS HaciHHA (OCOHITPariHOM.

3a pe3ympTaTaMH  KOPEIAIIHHO-perpeciiHoro
aHaJi3y BCTaHOBJICHO, IO CHJIA 3B'SI3KY PiBHS ypOKaii-
HOCTI HACIHHS COT € 3HAYHOIO Ta TICHO KOPEITIOE i3 Ha-
KOIIMYEHHSIM CyXOl PEYOBHHHU — KOE(IlieHT Kopemsii
st copTy Binbinanka cranosus r =0,958, mis copty
Cysip’s — r =0,970 (puc. 1).

BinblwaHKa Cysip’a
35 - 35 1
<
= < Y )
\H3,0 _ \p3,0 , ..-".
) @.¥° = ..C-o"‘
25 A °..g0 2257 e
3 &% k= o
= 2,0 @ 22,0 1
=1 ® -
2] 4
21’5 i § 1,5
’§ 1,0 1 1.0 1
o 5 = ‘
205 | y=0,3809x + 0,38, 505 { Y = 0,3283x + 0,8
R2=0,9182 >]OO R :0,9411
0,0 T T T ! ' ' '
35 4,5 5,5 6,5 4 5 6 7

Cyxa peuoBuHa, T/Ta

Cyxa pedoBHHa, T/Ta

Puc. 1. 3aneaxcnicmo ypoorcavinocmi nacinms coi (v) 6i0 piens Hakonuuenus cyxoi peuosutnu (x), (v cepeo-
noomy 3a 2013-2015 pp.)

OCHOBHUM KpHUTEPIiEM OIIHKH POOOTH (POTOCHHTETHYHOIO arapary € piBeHb YPOXKalHOCTI HAcCiHHS coi

(tabm. 2).
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Tabmums 2

Ypo:kaiinicTh HACiHHS cOi 3aJ1€KHO Bifl iHOKYJIsIIII Ta HOPM MiHepaJILHUX 100pHB, T/Ta
(y cepennbomy 3a 2013-2015 pp.)

Binbianka Cysip’s
Y nobpeHHs [HOKY AL ypoxca/p“micn, Hﬁggf;;zi}go ypO)Ka/ﬁHiCTL, npn6a1;1<:ﬂf(;) KOHT-
rra T/ra % Tra T/Ta %
Bes nobpus 0/i 1,89 - - 2,19 - -
(KOHTpOJIb) i 2,16 0,27 14,3 2,43 0,24 11,0
Peokes 6/1 2,05 0,16 8,5 2,46 0,27 12,3
i 2,40 0,51 27,0 2,65 0,46 21,0
NisPeoKso 6/1 2,18 0,29 15,3 2,53 0,34 15,5
i 2,46 0,57 30,2 2,71 0,52 23,7
NaoPeoKso 6/1 2,33 0,44 23,3 2,66 0,47 21,5
i 2,70 0,81 42,9 2,84 0,65 29,7
NasPeokeo 6/i 2,47 0,58 30,7 2,73 0,54 24,7
i 2,73 0,84 44,4 2,88 0,69 31,5
Peokeo +Nis 6/i 2,23 0,34 18,0 2,58 0,39 17,8
i 2,50 0,61 32,3 2,74 0,55 25,1
6/i 2,48 0,59 31,2 2,79 0,60 27,4
N1sPsokeo + Nas i 281 092 | 48,7 3,02 0,83 37,9
6/i 2,54 0,65 34,4 2,91 0,72 32,9
NaoPsokeo + Nas i 2,01 102 | 540 3,17 0,98 44,7
HIPo0s (ABB) | o054 [ - ] - | 054 |- -

*IIpumimka: 6/1 — HaciHHs 0e3 IHOKYJIALIT; 1 — IHOKYJIbOBaHE HACIHHS.

MakcumanbHuil ypoxxaid coptd coi Binbiianka
(2,91 1/ra) ta Cy3ip’s (3,17 1/ra) hopmyBanu Ha Ais-
HKaX, SIKi XapaKTepu3yBaJuch HaWBHIOIO (GoTOCHHTE-
TUYHOIO MPOAYKTUBHICTIO. [TopiBHIHO 3 abCOMIOTHUM
KOHTPOJIEM IPHUPICT ypOXKal0 Ha IIMX BapiaHTaX CTaHO-
BuB 54,0 ta 44,7 %.

OTxe, B ymoBax Jlicocterry mpaBoOepexHoOro Yk-
paiHu Ha YOpHO3eMi THIIOBOMY MaJIOTYyMYCHOMY cepe-
JHBOCYTJIMHKOBOMY BHECEHHSI MiHEpaJbHUX I0OPUB Y
HopMi N3oPeoKeo + Nis Ta mpoBeneHHs iHOKYIIALIT Ha-
cinHs (ocdoHiTpariHoM cripusie GopMyBaHHIO MaKCH-
MaJIbHOT ()OTOCHHTETUYHOT IPOLYKTUBHOCTI ITOCIBIB Ta
3a0e3neuye piBeHb BPOXKAWHICTh HACIHHA y copTy Bi-
nepimanka 2,91 t/ra, y copry Cysip’s — 3,17 T/ra.
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THE INFLUENCE OF MINERAL FERTILIZERS AND BIOPREPARATION ON THE GROWTH AND
DEVELOPMENT OF SOYBEAN PLANTS

Abstract.

According to the results of research and their analysis, it was found that the maximum height of 112,2 cm
soybean plants are formed during pre-sowing treatment of seeds with biological product Organic-Balance (1,5
I/t) in combination with foliar fertilization with the same drug (2,0 I/ha) against the background of mineral ferti-
lizers in the dose of N3oP4sKas. The largest average daily linear gain was also observed for this cultivation tech-
nology. Thus, the results of our research indicate that for the formation of the maximum leaf surface area — 46,5
thousand m?/ha, the best conditions are created by providing plants with mineral fertilizers at a dose of N3oP4sKas,
and at the same time improving the processes of photosynthesis due to seed treatment before sowing with the
biological product Organic-Balance (1,5 I/t) and foliar fertilization in the budding phase with the same drug (2,0
I/ha). It is established that a systematic approach to soybean nutrition, namely its cultivation on the background
of optimal doses of mineral fertilizers N3oP4sKas and the use of biological product Organic-Balance for seed treat-
ment in combination with foliar feeding creates the best conditions for growth, development and preservation of

maximum plants full ripeness, which is the basis for obtaining high grain yields.

Keywords: seed treatment, foliar feeding, biological products, legumes.

Formulation of the problem. To create a highly
productive soybean crop, it is important to form the op-
timal density of standing plants and ensure their good
growth and development. The initial period of plant de-
velopment is crucial, because at this time the density of
standing plants, their subsequent growth and yield po-
tential of sowing is determined [36]. For the formation
of highly productive crops, it is important to obtain the
optimal number of plants per unit area, taking into ac-
count the variety, nutrition background, water supply,
etc. [41].

According to the results of research, the recom-
mended soybean sowing rates have been determined.
For the soil-climatic zone of the Forest-Steppe for
early-ripening varieties the norm is 700 - 800 thou-
sand/ha of similar seeds, for medium-early-ripening -
600 - 700 thousand/ha, and for varieties of later-ripen-
ing group of maturity - 500 - 550 thousand/ha of similar
seeds [9]. One of the most important problems of plant
growth and development in the technology of crops, in-
cluding soybeans, is their growth processes. In terms of
scientific support and practical significance, a signifi-
cant amount of field research in crop production aims
to learn the hypothesis of complex mechanisms of the
stages of organogenesis of culture and on the basis of
this knowledge and patterns to create favorable condi-
tions for plant growth, development and productivity.
Therefore, the formation of leaves and inflorescences,
the height of plants and the height of attachment of the
lower bean significantly influenced the formation of
stems and soybean yields [15, 16]. The highest and best
quality crops of agricultural plants can be obtained in
crops with the optimal size of the leaves, the optimal
course of its formation and structure [5, 20]. The opti-
mal growth of the leaf surface and the formation of high

photosynthetic potential of the leaves largely depend on
the validity of cultivation technologies that provide
longer operation of the leaf apparatus [8, 12].

An integral condition for obtaining high soybean
yields is the presence of an optimal leaf surface area
and an increase in the organic matter synthesized by it.
In the formation of the leaf surface area of crops and
the efficiency of their use, the sowing rate and sowing
methods play an important role. Providing a more uni-
form distribution of plant area of nutrition and optimiz-
ing the area of nutrition of each plant can achieve max-
imum efficiency of its functioning and absorption of a
larger share of photosynthetic active radiation [7,10].
The small area of the leaf surface is the cause of insuf-
ficient use of photosynthetically active radiation, at the
same time too large area leads to mutual shading of the
leaves and, therefore, a significant part of them in the
lower tier falls [54].

Presentation of the main research material.
Twice during the growing season of the culture was de-
termined by the density of plants in fixed areas, which
were fixed after emergence. At the onset of the full ger-
mination phase, the first plant density calculation was
performed, and it was counted a second time before
harvest. Field germination of seeds is possible to deter-
mine by conducting the first record at a known seeding
rate, and the second record makes it possible to deter-
mine the survival for the harvest period. At the time of
full germination, the density of soybean plants ranged
from 481 thousand/ha to 527 thousand/ha, while the
field germination was, respectively, 87,4 — 95,7% on
average over the years of research (2019 - 2020 years),
(Tab. 1).
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Table 1

Influence of fertilizer level and application of microelement complex on field germination and preserva-
tion of soybean plants, on average for 2019-2020.

Density of standing plants, thou- Plant conserva-
Fertilizer level 'Bioprepara- sand/ha Fiel(_JI similar- | tion rate,% to
tion treatment Full shoots Full maturity ity,% the num_ber of
seedlings
1 481 414 87,4 86,2
without fertilizers 2 508 441 92,2 86,9
3 483 426 87,7 88,2
4 509 453 92,5 89,0
1 486 431 88,3 88,6
PasKas 2 513 461 93,3 90,0
3 488 447 88,6 91,7
4 515 476 93,6 92,4
1 489 450 88,8 92,1
2 525 485 95,4 92,5
NaoPaskas 3 492 465 89.4 94,6
4 527 503 95,7 95,5

Note: 1. Without processing; 2. Seed treatment Organic-Balance; 3. Foliar feeding Organic-Balance; 4. Seed treat-

ment + foliar feeding Organic-Balance.

It was found that the application of mineral ferti-
lizers did not have a significant effect on the growth of
field germination rates. An increase in the field germi-
nation index by 0,9 % was observed in the variant of
application of mineral fertilizers in the dose of P4sKas,
and in the case of application of N3oP4sKas, respectively
by 1,4 % in comparison with the control variant without
application of fertilizers.

It was found that a significantly better increase in
the field germination of soybean seeds provided pre-
sowing treatment with the biological product Organic-
Balance. Depending on the level of mineral nutrition,
pre-sowing seed treatment provided an increase in field
germination by 4,8 — 6,6 % on average over the years
of research. The highest rate of field germination of
seeds on average over the years of research was rec-
orded in the variants of the experiment where mineral
fertilizers were applied at a dose of N3oP4sKas and pre-
sowing treatment of seeds with biological product Or-
ganic-Balance was 95,7%.

The results of research indicate that the rate of
field germination of soybeans increased during pre-
sowing seed treatment, while the implementation of fo-
liar fertilization had a positive effect on the preserva-
tion of plants during the growing season.

The results of observations of the dynamics of
plant density of soybean varieties during the growing
season indicate that it decreases slightly as it grows and
develops. This phenomenon occurs due to the loss of
plants from crops as a result of a number of factors, in
particular, hydrothermal, biotic, soil and to a lesser ex-
tent anthropogenic. As a result, in the phase of full ma-
turity of plants, their density in all variants of the ex-
periment was at the level of 414 to 503 thousand/ha.

It was found that as a result of the research the
most favorable conditions for growth and development,
and as a result the highest survival rate of soybean
plants, were recorded in the variants of the experiment
where mineral fertilizers were applied at a dose of
N3oP4sKss and combined pre-sowing seed treatment
with foliar fertilization in budding Organic Balance.

The conservation rate of soybean plants in this variant
of the experiment was 95,5 %. The survival rate of
plants decreased by 9,3% in the control version of the
experiment where no fertilizers were used and no treat-
ment with biological product was used.

The coefficient of preservation of soybean plants
at the time of the phase of full maturity was lower in
the variants of the experiment, where seed treatment
and foliar fertilization were carried out with the appli-
cation of mineral fertilizers at a dose of N3oPsKas and
amounted to 92,5 — 94,6 %, respectively. That is why it
is established that a systematic approach to soybean nu-
trition, namely its cultivation on the background of op-
timal doses of mineral fertilizers N3oP4sKas and the use
of biological product Organic-Balance for seed treat-
ment in combination with foliar fertilization creates the
best conditions for growth, development and preserva-
tion of maximum plants at the time of full ripeness,
which is the basis for obtaining high grain yields.

The height of the plant, its lodging and the height
of attachment of the lower beans are one of the main
features of soybeans, which determine its suitability for
full mechanized cultivation from sowing to harvesting.
The height of plants varies depending on the variety,
year of cultivation, soil and climatic conditions and ag-
ronomic techniques used [3]. Due to the height of
plants, the number of productive nodes may increase
(varieties with incomplete type of growth - indetermi-
nate), but this feature is undesirable due to shading of
the lower tiers, while reducing the flow of solar insola-
tion to the plant [7].

The stem height of soybean plants, according to
the results of the research, largely depended on the hy-
drothermal conditions of the year and the factors that
were studied and analyzed (doses of mineral fertilizers
and methods of treatment with biological products).

During the observations in the experiment it was
found that in the initial period soybean plants develop
quite slowly. The soybean stalk begins to branch with
the development of the first - third true leaf.

From this moment the process of vegetative
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phases of growth and development begins, the stem be-
gins to grow actively until flowering, after which the
generative stage begins, during which the growth of the
stem almost stops, and the formation of leaves is com-
pleted.

In general, during the years of research (2019 -
2020) the highest indicator of soybean plant height was
formed in the phase of full maturity at the level of 112,2

cm in those variants of the experiment where mineral
fertilizers were applied at a dose of N3oP4sKas and seeds
were treated with Organic Balance (1,5 I/t) in combina-
tion with the use of foliar fertilization in the budding
phase of this drug at a rate of 2,0 I/ha, which is 24,4 cm
more than in the control version (without mineral ferti-
lizers and Organic Balance) (Tab. 2).

Table 2

Influence of the level of fertilizer and biological preparation treatment on the height of soybean plants, on
average for 2019-2020, cm

Fertilizer Biopreparation The third trifoli- | The beginning of End of flow- Full ma-
level treatment ate leaf flowering ering turity
1 11,7 30,3 67,6 87,8
without ferti- 2 13,6 32,1 69,2 89,7
lizers 3 11,7 35,4 71,6 91,9
4 13,5 36,1 73,5 93,5
1 13,0 34,7 77,9 98,7
PasKas 2 14,7 37,3 80,3 101,0
3 13,2 39,0 82,1 103,5
4 15,3 40,8 83,6 104,7
1 14,0 39,3 82,1 104,1
NaoPasKas 2 16,1 42,3 85,5 106,2
3 13,5 44,8 87,5 109,1
4 15,8 46,0 88,9 112,2

Note: 1. Without processing; 2. Seed treatment Organic-Balance; 3. Foliar feeding Organic-Balance; 4. Seed treat-

ment + foliar feeding Organic-Balance.

The study of stem height indicators in soybean
plants in the dynamics of growth and development
shows that the use of intensification factors contributed
to their significant growth. Thus, the use of mineral fer-
tilizers and complex treatment with biological products
has led to more active plant growth and an increase in
stem height since the beginning of plant vegetation. Im-
proving the mineral nutrition of soybean plants due to
the introduction of PsKys contributes to the growth of
their height of 98,7 cm, which is 10,9 cm more than the
control.

Seed treatment and foliar feeding with Organic-
Balance had a positive effect on the formation of plant
height. In those variants of the experiment, where pre-
sowing treatment of seeds with a biological product
was performed, the height index in soybean plants was
1,9 — 2,3 cm higher at the time of full maturity.

According to the results of research and their anal-
ysis, it was found that the maximum height of 112,2 cm
soybean plants are formed during pre-sowing treatment
of seeds with biological product Organic-Balance (1,5
I/t) in combination with foliar fertilization with the
same drug (2,0 I/ha) against the background of mineral
fertilizers in the dose of N3oP4sKas. The largest average
daily linear gain was also observed for this cultivation
technology.

According to the results of many studies, the opti-
mal leaf surface area, which forms the highest yield of

soybean seeds, is 40-50 thousand m?ha. The level of
this indicator depends on the morphobiotype of varie-
ties, weather conditions of vegetation, the nature of the
distribution of plants by sown area [13, 31].

If the leaf surface area is smaller, then the optical-
biological structure of the crop is not optimized and
therefore the headlights are not used rationally. How-
ever, a larger leaf surface area is undesirable, because
as a result of mutual shading, a significant part of the
leaves in the lower tier falls off, and the rest does not
work effectively [5, 17].

According to the research of scientists, the best in-
dicators of photosynthetic productivity of soybean va-
rieties of different maturity groups in the southern part
of the Western Forest-Steppe of Ukraine were found
against the background of mineral fertilizers in the
norm N3zoPssKas [24]. Intensive vegetative growth in
soybean plants begins after the emergence of shoots
and primordial leaves, and along with this there is an
increase in leaf area.

According to the results of the observations, it was
found that the doses of mineral fertilizers and methods
of treatment with the biological product Organic-Bal-
ance had a significant impact on the formation of the
leaf surface area. The lowest indicator of leaf area on
average during the years of research in the phase of
seed filling (2019 - 2020), was recorded in the control
version of 30,9 thousand m?/ha. (tab. 3).
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Table 3

Dynamics of the leaf surface area growth of soybean plants varieties depending on the level of fertilizer
and biological product treatment, on average for 2019-2020, thousand m?/ha

Phases of plant growth and development
Fertilizer Biopreparation the third the beginning end of pouring the beginning of
level treatment trifoliate . . physiological
leaf of flowering | flowering seeds maturit
y
1 6,6 17,6 28,8 30,9 16,7
Without 2 8,5 19,0 30,7 33,0 17,8
fertilizers 3 6,4 19,9 31,6 34,4 20,0
4 9,0 21,4 32,7 35,5 21,2
1 9,9 23,8 35,3 37,8 22,8
PasKas 2 12,1 25,7 37,4 40,2 24,2
3 9,5 26,9 38,6 41,0 25,5
4 12,0 28,8 40,2 42,4 27,3
1 11,6 27,0 37,1 39,4 23,6
NaoPasKas 2 13,9 29,8 40,7 422 25,5
3 11,7 31,1 42 .4 44,6 27,3
4 14,5 33,3 45,0 46,5 28,5

Note: 1. Without processing; 2. Seed treatment Organic-Balance; 3. Foliar feeding Organic-Balance; 4. Seed treat-

ment + foliar feeding Organic-Balance.

The cessation of vegetative growth during the be-
ginning of the generative phase of growth when the
beans are formed and the seeds begin to pour leads to a
decrease in the growth rate of the leaf surface. The stud-
ied elements of soybean growing technology contrib-
uted to the lengthening of the process of leaf surface
area formation. The largest indicator of leaf surface
area on average over the years of research was formed
in the phase of pouring seeds on all variants of the ex-
periment.

It is worth noting the effect of mineral fertilizers
on the leaf surface area. According to the results of the
research presented in the table, it can be concluded that
mineral fertilizers play both a leaf-preserving and a reg-
ulatory role. Due to the intensive action not only on the
growth processes associated with the leaf apparatus, but
also with the growth of other parts of plants, fertilizers
increase the total weight of the plant and this is the reg-
ulatory role of mineral fertilizers.

Fertilization with phosphorus-potassium mineral
fertilizers in the dose of PsKas on the corresponding
variants of the experiment contributed to the increase
of the leaf surface area by 19,0-22,4% or 5,8 — 6,9 thou-
sand m?/ha in comparison with the control variant, use
for fertilization of complete mineral fertilizer
N3oPasKas, the leaf surface area increased by 24,6—
27,7% or by 7,5 — 8,5 thousand m?/ha relative to the
control. Thus, the control indicator of the leaf surface
area in the seed filling phase was at the level of 30,9
thousand m?/ha, and for the application of P4sKass and
N3oP4sKass this indicator was recorded, respectively,
37,8 and 39,4 thousand m?/ha.

Not only mineral fertilizers had a positive effect
on the growth of the leaf surface, but also pre-sowing
seed treatment with Organic-Balance and foliar fertili-
zation with the same drug had a stimulating effect. In
the phase of seed filling on the variants of the experi-
ment where pre-sowing treatment with the biological
product Organic-Balance was carried out, the leaf sur-
face area was higher in comparison with the variants
without the use of the biological product by 6,3-7,1 %.

An increase in the leaf surface area by 8,5-13,2 % was
also observed in the variants of the experiment with the
use of foliar feeding with the biological product Or-
ganic-Balance in the budding phase. But it should be
noted that as a result of research it was found that pre-
sowing treatment of seeds with the biological product
Organic-Balance in combination with foliar feeding
with the same drug in the budding phase was the most
effective technological method. In these variants of the
experiment, the indicator of the leaf surface area ex-
ceeded the variants without treatment by 12,2 — 18,1%.
It should be noted that the largest increase in leaf sur-
face was recorded with the application of complete
mineral fertilizer N3oP4sKas.

Conclusions. According to the results of research
and their analysis, it was found that the maximum
height of 112,2 cm soybean plants are formed during
pre-sowing treatment of seeds with biological product
Organic-Balance (1,5 I/t) in combination with foliar
fertilization with the same drug (2,0 I/ha) against the
background of mineral fertilizers in the dose of
N3oPasKas. The largest average daily linear gain was
also observed for this cultivation technology. Thus, the
results of our research indicate that for the formation of
the maximum leaf surface area — 46,5 thousand m?/ha,
the best conditions are created by providing plants with
mineral fertilizers at a dose of N3oP4sKas, and at the
same time improving the processes of photosynthesis.
due to the treatment of seeds before sowing with the
biological product Organic-Balance (1,5 I/t) and foliar
feeding in the budding phase of the same drug (2,0
I/ha). It is established that a systematic approach to soy-
bean nutrition, namely its cultivation on the back-
ground of optimal doses of mineral fertilizers N3oP4sKas
and the use of biological product Organic-Balance for
seed treatment in combination with foliar fertilization
creates the best conditions for growth, development and
preservation of maximum plants full ripeness, which is
the basis for obtaining high grain yields.
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THE EFFECT OF DRY EXTRACT OF ECHINACEA PALLIDA ON THE PRODUCTIVITY AND
FEED CONSUMPTION OF QUAILS

Abstract.

The aim of the experiment was to investigate the effect of dry echinacea extract on the productivity and feed
consumption of Pharaoh meat quails.

The dry extract of the underground part of Echinacea pallida in the form of a homogeneous brown powder
is the researched feed additive. The additive contains biologically active substances, i.e., polysaccharides (fruc-
tosans) and phenolic compounds (hydroxycinnamic acids), which have immune, antimicrobial and anti-inflamma-
tory effects.

The research of the effectiveness of the Echinacea pallida extract feed additives application in the quails
feeding were conducted at a research farm of Vinnytsia National Agrarian University. Scientific experiments were
carried out on poultry according to generally accepted methods. Four groups of experimental birds were formed,
each group had 50 heads selected by the method of analogous groups. The experiment lasted for 56 days.

Additional feeding by different doses of Echinacea pallida extracts as a part of complete feed had a positive
effect on the live weight of the experimental quails. Thus, the additional feeding by the average dose of the re-
searched additive in the amount of 12 mg per kg of live weight increases live weight, average daily and absolute
growth of females by 13.3% (P <0.001), 14.3% and 13.5% (P <0.001) and males by 19.7% (P <0.001), 23.1%

and 20.3% in comparison with control analogues.

Quails consuming a phytobiotic supplement of Echinacea pallida dry extract has reduced feed consumption

per 1 kg of growth by 14.9%, relative to control.

It has been found that the use of Echinacea pallida extract in the feeding of quails increases the safety of

livestock by 4%.

Keywords: Echinacea pallida extract, fodder, quail, growth, live weight.

Statement of the problem. In the European Un-
ion, as in world practice, the antibiotics application in
animal and poultry feed is prohibited because they de-
grade the products quality. Therefore, the issue of in-
volving plant biostimulators in solving this problem is
currently relevant [6, 8, 9].

Many Ukrainian scientists and practitioners focus
on the application and implementation of new biologi-
cally active feed additives of natural origin, which im-
prove metabolic processes, increase immunity and do
not accumulate in livestock products [10, 11].

Analysis of recent research and publications.
The new category of natural growth stimulants derived
from herbs, spices and plant extracts needs special at-
tention. After all, phytogenics (phytobiotics) are ex-
tremely heterogeneous in composition and biologically
active substances level [5, 7].

According to Ya.V. Diakonova researches [1], it
was established for the first time that the grass and roots
of Echinacea pallida contain 16 amino acids. In partic-
ular, free asparagic, glutamic acid and proline dominate
in free grass, and aspartic, glutamic acid, proline, argi-
nine, phenylalanine and threonine are found in the
roots. Cystine is found in the fruits of Echinacea pal-
lida. However, there is no cystine in the grass and roots.
Aspartic acid has an immunomodulatory effect, in-
creases physical endurance, normalizes the balance of
excitation and inhibition in the central nervous system
(CNS), and glutamic acid is a neurotransmitter amino

acid, it regulates metabolic processes in the CNS, in-
creases the body's resistance to hypoxia.

The aim of the experiment was to investigate the
effect of dry echinacea extract on the productivity and
feed consumption of Pharaoh meat quails.

Materials and methods of research. The experi-
ment of the effectiveness of the Echinacea pallida ex-
tract feed additives application in the quails feeding
were conducted at a research farm of Vinnytsia Na-
tional Agrarian University

Scientific experiments were conducted on poultry
according to generally accepted methods [2, 3]. Ac-
cording to the results of weighing carried before feed-
ing in the morning, the absolute, average daily and rel-
ative gains of live weight during the experiment were
calculated.

Feed consumption was recorded daily, weekly and
for the entire growing period. At the end of the experi-
ment, the feed consumption per 1 kg of live weight gain
was calculated.

Four groups of Pharach meat quails were selected
for the experiment. According to the principle of ana-
logues, 50 heads were formed in each group [2]. The
experiment lasted for 56 days. At 30 days of age, the
poultry was divided into females and males (25 females
and 25 males). The first control group consumed the
basic diet, i.e., complete feed TM Multigain, and quails
of the experimental groups were additionally fed by dif-
ferent doses of feed additives of Echinacea pallida dry
extract (Table 1).



https://doi.org/10.24412/2520-6990-2021-16103-39-43

40 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL » #15(103), 2021

Table 1

Feeding patterns

Number of animals in the Duration of the experi- . .
Group Feeding characteristics
group, heads ment, days
1 - control 50 56 BD (complete feed)
. BD + Echinacea pallida
2 - experimental 50 56 (6 mg / kg live of weight)
. BD + Echinacea pallida
3 - experimental 50 56 (12 mg / kg live of weight)
. BD + Echinacea pallida
4 - experimental 50 56 (18 mg / kg live of weight)

*BD - basic diet

The investigated feed additive is dry extract of the
underground part of Echinacea pallida in the homoge-
neous brown powder. The additive contains biologi-
cally active substances, i.e., polysaccharides (fruc-
tosans) and phenolic compounds (hydroxycinnamic ac-
ids), which have immune, antimicrobial and anti-
inflammatory effects.

The researched dry extract from the roots of
Echinacea pallida was made on the basis of LLC Re-
search Plant in Kharkiv [5].

Biometric data processing was performed us-
ing MS Excel software using statistical functions.

Statistical evaluation of differences was performed
using Student test at three levels of probability: P
<0,05; P <0.01; P <0.001 (marked in the text re-
spectively *, ** ***) [4],

Research results. It was found that on the 7t
and 14" day poultry of the third experimental group
consumed the average dose of dry extract of
Echinacea pallida in the amount of 12 mg kg there
is a probable increase in live weight, respectively,
by 2.4 g, or by 10.4% (P <0.05) and by 8.2 g, or by
12.9% (P <0.001) (Table 2).

Table 2
Live weight of quails, g (M = m, n =50)
Age of quails, days - Group - -
' 1-control 2-experimental 3- experimental 4- experimental
1 8.0+0.08 8.1+0.07 8.1+0.07 8.1+0.07
7 23.0+0.60 24.0+0.60 25.4+0.68* 23.8+0.43
14 63.2+1.37 66.6+1.76 71.4 £ 1.45%** 65.6+0.92
21 105.0+1.36 | 118.0£1.73%** 123.8 +£2.04*** 115.0 £1.76%**
28 154.8 £2.91 170.5 £3.29%** 176.8 + 1.04*** 163.2 £2.15%
35 Females (n=25) | 206.9 +2.53 216.4+ 2.63** 231.4 +2,50*** | 221.0+]1.56***
males (n=25) 173.2+1.16 | 183.0 £2.51%%*%* 198.2 +(0.72%** 174.7£2.07
42 Females (n=25) | 262.0+3.14 268.2+1.16 291.2 + 2,53%** 276.1 £ 3.24%*
males (n=25) 200.9 £ 1.75 2053+ 1.73 238.2 + 2. 74%** 204.4 £ 2.08
49 females (n=25) 300.5+4.41 317.1 £ 4.09%** 348.2 + 1.96%** 309.1 £2.97
males (n=25) 221.8+2.27 228.7+£2.16* 265.1 + 1.58%** | 2354 42 59***
56 females (n=25) 322.8+2.64 333.1 £3.15% 365.8 & 1.40%** 335.6 £2.38***
males (n=25) 231.0+2.23 242.9 + 2.58%** 276.5 + 1.94%** | 254543 36%**
survival. % females (n=25) 95 97 99 98
' males (n=25) 95 97 99 98

On the 21st day, the poultry of the second, third
and fourth experimental groups significantly increased
live weight by 12.4%, 17.9% and 9.5% (P <0.001) than
the control group. Similar changes in live weight are
observed in young animals on the 28™ days, in particu-
lar, the quails of the experimental groups predominate
in the first control group by 10.1%, 14.2% (P <0.001)
and 5.4% (P <0.05), respectively.

30-day poultry was divided by sex into females
and males. Thus, 35-days females of the second, third
and fourth experimental groups had an increase in live
weight by 9.5 g or 4.6% (P <0,01), by 24.5 g or by
11.8% (P <0.001) and by 14.1 g, or by 6.8% (P <0.001).
The males of the second and third groups outperformed
their control counterparts by 9.8 g or by 5.6%, and by
25 g or by 14.4% (P <0.001).

Fed by the average and maximum dose of the re-
searched feed additive 42-day poultry had the highest

live weight in females in the third and fourth experi-
mental groups by 11.1% (P <0.001) and 5.4%, respec-
tively (P<0.01). The males of the third group prevailed
by 18.5% (P <0.001) in live weight.

On 49" day live weight of females in the second
group was greater by 16.6 g or 5.5% (P<0.01) and by
47.7 g, or 15.9% (P <0.001) in the third group than its
control counterparts. In addition, males of the second,
third and fourth experimental groups significantly in-
creased live weight by 6.9 g or 3.1% (P <0.05), 43.3 ¢
or 19.5%, and 13.6 g or 6.1% (P <0.001) than their con-
trol counterparts.

It was found that at the end of the experimental
period (56 days) the poultry fed by different doses of
dry extract of Echinacea pallida prevailed over the live
weight. Thus, the largest weight was recorded in fe-
males and males of the second, third and fourth experi-
mental groups; it was respectively higher by 3.2% (P
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<0.05), 13.3%, 3.9% <0.001) and 5.2% (P <0.01),
19.7%, 10.2% (P <0.001).

It was also found that the survival of the popula-
tion was higher by 2%, 4% and 3% in the second, third
and fourth experimental groups.

There is an increase in absolute growth in the third
experimental group by 2.2 g, or by 14.6% (P <0.05) and
by 5.8 g, or 14.4% (P <0.01) compared with the control
group (Table 3) at the age of 1 to 7 and from 8 to 14
days.

It was found that there is the highest absolute in-
crease in the second, third and fourth experimental
groups, which is respectively 22.9%, 25.3% and 18.2%
(P<0.01) in young quails from 15 to 21 days of age.

It should be noted that the 22-28-day experimental
poultry the absolute gains were the lowest in the fourth
group by 1.6 g or 3.3%.

The 29-35-day females of the second experimental
group tended to decrease in absolute growth by 6.2 g.
The males of the second and fourth experimental
groups lost in absolute weight in 5.9 g (P <0.01) and
6.9 g (P <0.001).

The highest live weight was characterized by fe-
males and males of the third experimental group, they
exceeded the quails of the control group by 8.5% and
44.4% (P <0.001) for the next growing period (36—42
days).

Table 3
Absolute increase in live weight of quails, g (M + m, n =50)
Age of quails, days - Group - -
' 1-control 2-experimental | 3- experimental | 4- experimental
1-7 15.0 £ 0.62 15.9+0.59 17.2 £0.69* 15.6 £ 043
8-14 40.2 +1.57 42.6 +2.00 46.0+ 1.59%* 41.8+1.03
15-21 41.8+2.17 51.4+£2.11%* 52.4+2 42%* 49.4 £2.03**
22-28 49.8 +3.09 52.5+3.28 53.0+2.16 482 +2.92
29-35 females (n=25) 52.1+£2.90 45.9+2.03 54.6+2.72 57.8 £2.88
males (n=25) 18.4+1.75 12.5 £ 1.15%* 21.4+1.79 11.5+0.89%**
36-42 females (n=25) 55.1+3.87 51.8+2.98 59.8£3.12 55.2+3.55
males (n=25) 27.7+2.34 22.3+£240 40.04+2.64%** 29.7+2.56
43-49 females (n=25) 38.5+£3.46 48.9£4.16 56.942.62%** 33.0+4.43
males (n=25) 20.8 £2.41 23.4+2.08 26.9 £1.69* 31.04£3.32*
50-56 females (n=25) 22.3+2.45 16.0£2.10 17.6 £ 1.93 26.5+3.15
males (n=25) 9.2+0.98 14.2 £1.76* 11.4+1.23 19.1£].72%%%*
Average for the females (n=25) 315.0£2.60 | 3252+ 3.15% | 357.74£1.43*%** 327 £2.37%*
experiment males (n=25) 22294221 | 234.6+£2.51%* | 268.2+1.95%** | 246.2+3.33%**

43-49-day poultry had the increased rates of abso-
lute growth in the third experimental group, in particu-
lar in females by 47.7% (P <0.001) and in males by
29.3% (P <0.05) compared to analogues from control.
At the same time, in males of the 4th experimental
group this indicator was higher by 49.0% (P <0.05)
than in the first group.

At the end of the experimental period (50-56 days)
the absolute growth decreased by 6.3 g or 28.2% and
4.7 g, or 21.1% under the influence of phytobiotics in
females of the second and third experimental groups.
However, no significant difference with control was
found. These indicators are likely to increase by 5.0 g
(P <0.05) and 9.9 g (P <0.001) for males of the second
and fourth experimental groups, respectively, com-
pared to the control group.

Thus, the highest absolute gains in live weight of
females and males were recorded in the third experi-
mental group, respectively, by 13.5% and 20.3% (P
<0.001) compared to control analogues. These animals
were additionally fed by the researched feed additive in
the amount of 12 mg per kg of body weight.

Feeding by dry extract of Echinacea pallida in-
creased the average daily gain in the experimental
groups (Table 4).

It was found that quails that consumed the average
dose (third group) of Echinacea pallida extract with
compound feed in the growth period from 1 to 7 and

from 8 to 14 days of age had the highest average daily
gains of 14.3% (P <0.05) and 15.8% (P <0.01) com-
pared with the control group.

15-21-day experimental poultry had a probable
growth increase. Thus, the average daily gains were
higher by 23.7%, 27.1% (P <0.001) and by 20.3% (P
<0.01) in the second, third and fourth groups than the
control group.

There is a tendency to reduce the average daily in-
crease among quails of the fourth experimental group
by 2.8% compared to the control.

Among 29-35-day poultry, the highest average
daily gain was recorded in females of the fourth exper-
imental group, it was 10.8%. However, in the second
and fourth groups the growth decreased slightly by
30.7% and by 38.4% (P <0.05), according to control
counterparts.

Among 36-42-day poultry the average daily gains
were largest in the third experimental group (both for
females and males) by 8.9% and 46.2% (P <0.001), re-
spectively, compared with the control group.

Thus, on 43-49 day the average daily gains proba-
bly increased by 47.2% (P <0.001) and 31.0% (P <0.05)
in the third experimental group (both for females and
males) compared to the control. The same tendency is
observed in the fourth experimental group for males,
respectively, by 51.7% (P <0.05).
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Table 4
The average daily increase in live weight of quails, g (M £+ m, n =50)
Age of quails, days - Group - -
' 1-control 2 -experimental | 3- experimental | 4 - experimental
1-7 2.1+0.08 2.3+0.08 2.4 +0.09%* 2.2+0.06
8-14 5.7+£0.22 6.0 +0.28 6.6 £0.23** 5.8+£0.15
15-21 59+0.31 7.3+£0.30%*** 7.5+ 0.35%** 7.1 +0.29%*
22-28 7.1+£0.44 7.5+0.47 7.6+0.31 6.9+0.42
99-35 females (n=25) 7.4+0.52 6.5+0.41 7.8+0.39 8.2+ 0.50
males (n=25) 2.6+0.32 1.8+0.31 32+0.25 1.6+0.31*
36-42 females (n=25) 7.8+0.55 7.5+0.43 8.5+0.44 7.9+0.51
males (n=25) 3.94+0.33 3.2+0.34 5.7 £ 0.38%** 42+0.36
43-49 females (n=25) 5.5+0.49 7.0 +£0.59 8.1 +£0.37*** 4.7+0.63
males (n=25) 2.9+0.34 3.3+0.29 3.8 £0.24* 4.4 +0.47*
50-56 females (n=25) 3.1+0.51 2.3+0.30 2.5+0.28 3.7+045
males (n=25) 1.3+0.15 2.0 +0.25*% 1.6 +0.18 2.7+0.25%**
Average for | females (n=25) 5.6+0.78 5.8+0.85 6.4+0.95 5.9+0.81
the experiment males (n=25) 3.9+0.79 4.2+0.92 4.8+0.90 44+0.81

In the last week of growth (50-56 days) the appli-
cation of different doses of Echinacea pallida extract
increases the average daily gain 0.7 g (P <0.05) for
males of the second experimental group and by 1.4 g
for males of the fourth group (P <0.001). Females of
the second and third experimental groups tend to de-
crease the average daily gain.

The highest average daily increase in live weight

was recorded in females and males of the third experi-
mental group, respectively, by 0.8 g, or 14.3% and 0.9
g, or 23.1% greater than in control.

According to research results, it is revealed that
quails feeding by various doses of the forage additive
influences their growth; it also decreases expenses of

forages per 1 kg of live weight gain (Table 5).

Table 5
Feed consumption and feed payment by quail growth, kg
Feed consumption, kg . Payment by quail
for experiment | per one head Per 1 kg of gain growth

Group _ S _ S o 5 E . =

£ 5 g 5 = s | ZE 5

N T R N - T - - Bl -

1-control females (n=25) | 36.4 - 1.45 - 4.62 - 0.21 -

males (n=25) 32.2 - 1.28 - 5.77 - 0.17 -
2_experimental females (n=25) | 35.9 | -05 | 143 |-0.02 | 441 | -0.21 0.22 +0.01
males (n=25) 32.8 06 |131| 0.03 | 559 | -0.18 0.18 +0.01
3 experimental females (n=25) | 35.2 -12 1140 ] -0.05| 3.93 | -0.69 0.25 +0.04
males (n=25) 35.0 28 140 | 0.12 | 5.21 -0.56 0.19 +0.02
4 experimental females (n=25) | 36.0 -04 |144]-001| 439 | -0.23 0.22 +0.01
males (n=25) | 33.6 14 ]134] 003 | 545 | -0.32 0.18 +0.01

According to our research, the average dose (third
group) of Echinacea pallida extract was the most effec-
tive in the quails’ diets, which reduces feed consump-
tion by 1 kg increase by 0.69 kg and 0.56 kg and in-
creases feed payments by 19.0% and 11.8% for both
males and females.

Conclusions and prospects for further re-
search.

It was found that the additional use of the average
dose of the Echinacea pallida extract in the amount of
12 mg / kg live weight increases live weight by 13.3%
(P <0.001), daily average growth by 14.3% and abso-
lute growth of females by13.5% (P <0.001) and males
by 19.7% (P <0.001), 23.1% and 20.3%, respectively
than control counterparts. It should be noted that for
quails fed a phytobiotic supplement from the dry ex-
tract of Echinacea pallida feed costs per 1 kg increase
by 14.9% compared to the control group. It was also

found that the use of Echinacea pallida extracts in the
quails feeding increases the safety of livestock by 4%
relative to control.

Thus, it was found that additional feeding of plant
supplements from the extract of Echinacea pallida in-
creases productivity and reduces feed costs for quails.
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PRODUCTIVITY OF MEAT QUAILS FED BY BETAINE FEED ADDITIVE AS A PART OF DIETS

Abstract.

It was found that the betaine application for quails feeding causes an increase in live weight of 42-day females

by 8.2% and males by 6.0%, female gain per kg of growth decreased by 0.38 kg, and male gain per kg of growth
decreased by 0.29 kg of feed. Slaughter rates were characterized by an increase in chest muscle weight of 11.4%
and thigh muscles by 7.9% with the use of betaine feed supplement. Increased metabolism with an increase in

hemoglobin by 2.9% was also found.

Keywords: quails, feeding, compound feed, productivity, slaughter parameters, morphological and biochem-

ical parameters of blood.

Introduction

Many researchers are constantly looking for effec-
tive growth stimulants of natural origin [2-4, 11, 13,
14]. Betaine should be noted among such feed addi-
tives, it is insufficiently researched in animal husbandry
[5-7].

It was found that the replacement of choline with
betaine led to an increase in breast weight and a de-
crease in internal fat in broilers. A research conducted
by Colorado Quality Research, USA, confirmed im-
proved feed conversion in broilers and increased breast
meat yield when choline was replaced by betaine and
unchanged methionine levels. In laying hens, betaine
helped to reduce the number of eggs that were too large
in the later stages of laying [9].

Korean researchers Sun Jin Hur, Han Sul Yang,
Gu Boo Park and Seon Tea Joo Asian-Aust. J. [7] con-
ducted an experiment to determine the effect of dietary
glycine betaine on the quality of pork in different mus-
cle types. It has been studied that in the fatty acid com-
position dietary glycine betaine helps to increase the ra-
tio of saturated fatty acids (SFA) and reduce unsatu-
rated fatty acids (USFA) in the pigs thighs.

Material and methods of research

The aim of the experiment was to determine the
effect of feed additive Betaine on productivity, slaugh-
ter quality and hematological parameters of quails.

Zootechnical, statistical, physiological and eco-
nomic research methods were used to solve these prob-
lems.

The use of Betaine in premixes and concentrates
significantly improves the preservation of vitamins, in-
creases the shelf life of feeds, concentrates and pre-
mixes. Betaine is a donor of methyl groups and acts as
an osmoprotector.

One-day quails of the Pharaoh breed were selected
on the principle of analogue groups [10], where the
breed, age and live weight were taken into account.
Two groups were formed, each group included 20
heads.

Quails consumed basic diet (BD) of the Multigain
trademark. Betaine was additionally fed to the experi-
mental group of poultry.

The experiment lasted 42 days. The equalization
period is 5 days and the main period is 37 days (Ta-
ble 1).
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Table 1

Feeding patterns

Group Duratlor_1 of_the period, da}ys Number of quails, heads Feeding characteristics
equalization main
1-control 5 37 20 BD (complete feed)
2-experimental 5 37 20 BD+ Betaine (1 kg / t of feed)

The quail population was weighed, and feed con-
sumption was monitored every week, starting from the
first day to forty-second day of rearing. The following
indicators were determined, i.e., safety, live weight dy-
namics, average daily, absolute and relative live weight
gain, feed consumption per 1 kg of growth according to
generally accepted methods.

Biochemical and morphological parameters of
blood were researched according to the relevant guide-
lines, i.e., hemoglobin (using a Sally hemometer); total
protein (refractometrically); leukocytes (using of Hori-
aev’s camera), etc.

Biometric processing of research results was per-
formed using appropriate techniques [12] and software
MS EXCEL, 2010 at three levels of probability:
*P<0.05; ** P <0.01; *** P <0.001.

Research results and discussion. Live weight is
one of the indicators of meat quail productivity. We
have researched the dynamics of live weight of poultry
fed additionally by feed additives (Table 2).

It was found that the consumption of the re-
searched feed additive Betaine by 28-day quails of the
second group live weight increased by 8.3% (P <0.001)
than control counterparts.

Table 2
Live weight and safety of meat quails, g (M = m, n =20)
. Group
Age of quails, days 1—control 2 — experimental
1 8.7+0.16 8.8+0.12
7 21.4+0.32 22.5+0.51
14 52.0+0.75 54.1 £0.86
21 932+ 1.14 98.0+2.19
28 1454+ 1.64 157.5 £ 1.82%**
35 females (n=10) 225.6 +£2.48 239.1 £2.34**
males (n=10) 198.2 £ 1.75 205.4+ 1.72*
42 females (n=10) 282.5 +2.64 305.7 +2.58***
males (n=10) 232.5+3.14 246.6 +£3.25*
females (n=10) 98 100
Safety, % males (n=10) 98 100

35-day quails were divided into females and
males. Thus, females of the second group prevail in live
weight by 5.5% (P <0.01) and males by 3.6% (P <0.05)
their counterparts. At the end of the experiment the live
weight of female quails was bigger by 8.2% (P <0.001)
and males quails was bigger by 6.0% (P <0.05) than in
the control group.

However, the second group quails have higher sur-
vival by 2% than their control counterparts.

We studied the average daily increase in live
weight of meat quails under the action of Betaine feed
additive (Table 3).

It was found that additional feeding by feed addi-
tive increases the average daily gain of the second
group of meat quails by 6.7% (P <0.05) than the control
analogues.

Table 3
Average daily gain of meat quails, g (M £ m, n =20)
. Group
Age of quails, days 1 — control 2 — experimental
1-7 1.8 +£0.06 1.9 +0.04
8-14 44+0.18 45+0.19
15-21 5.9+£0.21 6.3+0.23
22 -28 7.4+0.24 8.5 +£0.26*
2935 females (n=10) 11.5+042 11.7+045
males (n=10) 7.5 +0.53 6.8 +0.56
3642 females (n=10) 8.1+0.28 9.5 +0.30**
males (n=10) 49+0.26 5.9+0.24%
Average by experiment peri- females (n=10) 6.5 +0.72 7.1+0.88
ods males (n=10) 5.3+0.62 5.7+0.54
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36-42-day quails of the 2nd group under the action
of "Betaine" in the average daily gain is higher in fe-
males by 17.2% (P <0.01) and in males by 20.4% (P
<0.05), compared with control analogues.

It was found that the Betaine application increases
the absolute growth of females by 8.4% and males by
2.1% compared with the control group.

Feeding by Betaine supplement increases the rela-
tive growth of quail (Table 4).

On 36™ -42" day, quails of the second group, had
the relative increase in females by 2.0%, and males by
2.3% (P <0.05) than control.

Table 4
Relative growth of quails, % (M + m, n =20)
. Group
Age of quals, days 1 — control 2 — experimental
1-7 84.4+2.09 87.5+2.11
8-14 83.4+2.23 82.5+2.28
15-21 56.7+£1.91 57.7+1.84
22 - 28 43.8+1.75 46.6 = 1.68
2935 females (n=10) 432+1.53 41.1+1.54
males (n=10) 30.7 £ 1.44 26.4+1.82
36 _ 42 females (n=10) 224+0.72 24.4 £ 0.64%
males (n=10) 15.9+0.76 18.2 £ 0.85*

The Betaine feed additive application for feeding
meat quails allows to reduce feed costs by 1 kg of
growth (Table 5).

It was recorded that the Betaine reduces feed
losses per 1 kg of growth, i.e., females by 7.1% and
males by 4.5% than control.

The main indicators of meat productivity of ani-
mals and poultry are live and slaughter weight and their
slaughter output.

Table 5

Feed consumption by quails, kg

Feed consumption, kg
Group for experiment per 1 kg per 1 kg of gain
total | + control total | + control total | + control
1_control females (n=10) 145 - 1.45 - 5.29 -
males (n=10) 14.2 - 1.42 - 6.34 -
2_experimental females (n=10) 14.6 +0.1 1.46 +0.01 491 -0.38
males (n=10) 14.4 +0.2 1.44 +0.02 6.05 -0.29

Additional feeding of experimental quails by feed
additive Betaine increased pre-slaughter live weight by
7.2% (P <0.05), increased the weight of gutted carcass

by 6.8% (P <0.05) and gutted carcass by 9.2% (P <0.05)
than the control indicator (Table 6).

Table 6
Slaughter indicators of quails, g (M = m, n = 4)
Indicator Group -
1- control 2 — experimental

Pre slaughter weight 257.5+6.24 276.2 + 5.46*
Weight of ungutted carcass 242.6 +£5.16 259.2 +4.34*
Weight of semigutted carcass 215.7+5.21 224.8 +6.26
Weight of gutted carcass 174.5 +4.24 190.6 + 5.48*

Output of gutted carcass 67.7+1.78 69.0 + 1.64
Weight of separate edible parts pectoral muscles 45.6 +1.26 50.8 +1.28*

thigh muscles 26.5+1.15 28.6+1.12

It was found that the feed additives application in
the second group increases the weight of pectoral mus-
cles by 11.4% (P <0.05). There is a tendency to increase
the weight of the thighs by 7.9% than the control group.

We also researched the effect of Betaine feed ad-
ditive on the internal organs of quails (Table 7).
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Table 7
Weight of quails’ internal organs,g (M £+ m, n =4)
Organ Group -
1-control 2— experimental
Liver 4.8+1.26 5.1+1.38
Pancreas 0.77+0.124 0.80 +0.127
Spleen 0.18+0.125 0.19+0.118
Kidneys 1.4+£0.32 1.5+£0.26
Heart 2.0=+0.18 22+0.14
Lungs 1.6 £0.22 1.7+£0.19
Esophagus 1.8+£0.34 1.9+0.28
Gizzard 4.1 +£0.56 43+0.34
Glandular stomach 1.0+0.12 1.1+0.15

There is a tendency to increase the weight of inter-
nal organs, i.e., liver by 6.2%, heart by 10.0% and giz-
zard by 4.8% in the second experimental group than
control samples.

Blood responds to any changes in the body and
supports metabolism and homeostasis.

The effect of feed additives on the biochemical pa-
rameters of quail blood was also researched (Table 8).

The blood of the second group quails additionally
fed by a feed additive is characterized by the increased
content of total protein, glucose, and calcium levels.

Table 8
Biochemical parameters of quail blood (M + m, n = 4)
Indicator Group -

1- control 2 — experimental
Total protein, g/ | 355+3.25 36.3+£2.42
Albumins, g/ 1 17.3£1.62 17.9+£1.38
Globulins, g /| 18.2+£1.28 18.4+1.36
ALT, units / liter 4.4+1.45 4.5+1.58
AST, units / liter 221.5+22.54 232.6 +£19.35
Total bilirubin, mmol / | 34+0.62 3.3+0.58
Alkaline phosphatase, units /| 1112.5 £104.62 1029.5 +£125.24
Cholesterol, mmol / | 3.1+1.02 3.0+0.72
Triglycerides, mmol / | 2.7+0.74 2.9+0.65
Glucose, mmol / | 5.8+1.05 6.5+1.08
Creatinine, pumol / 1 6.2 +2.64 6.4+242
Urea, mmol /| 1.4+027 1.5+0.32
Calcium, mmol /| 2.1+£0.42 2.4 +0.46

It was found that the application of Betaine feed
additive for feeding meat quails of the second group in-
creased the content of erythrocytes by 9.5%, leukocytes

by 4.3% and hemoglobin by 2.2%. However, no signif-
icant changes with control were found (Table 9).

Table 9

Morphological parameters of the experimental poultry blood (M £+ m, n = 4)

Group Erythrocytes, T/ | Leukocytes, G/ | Hemoglobin, g /| ESR, mm / hour
1- control 2.3+0.24 33.2+1.56 1152 +£2.57 1.7+0.45
2 — experimental 24+0.28 343+1.42 118.6 £2.68 1.8+£0.54

Thus, the Betaine application in the quails feeding
does not cause probable changes in the blood composi-
tion of quails of the second group, the indicators are
within the physiological norm.

Conclusions:

1. It was found that the live weight of experi-
mental quail females is higher by 8.2% (P<0.001) and
males is higher by 6.0% (P <0.05) than in the control
group.

2. The Betaine feed additive application in-
creases the absolute growth of females by 8.4% and
males by 2.1% compared to the control group.

3. Itwas recorded that the Betaine application re-
duces feed consumption per 1 kg of growth of females

by 7.1% and male quails by 4.5% compared to control
counterparts.

4. Additional feeding quails of the second group
by Betaine increases pre-slaughter live weight by 7.2%
(P <0.05), the weight of ungutted carcass by 6.8% (P
<0.05), gutted carcass by 9.2% (P <0.05) and pectoral
muscles by 11.4% (P <0.05) relative to the control in-
dicator.

5. No probable changes in the internal organs
weight and hematological parameters under the action
of the researched factor were found.
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