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EFFECT OF THE PREPARATE TRIACTIVE A ND ITS TANK COMPOSITION WITH THE
FUNGICIDE VITAROS ON THE DEVELOPMENT OF FUNGI OF THE GENUS FUSARIUM
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Abstract

The influence of the fungicide Triactive and its tank composition with the preparate Vitaros on the develop-
ment of root rot of winter wéat caused by fungi of the genus Fusarium was studied. Studies were conducted on
an artificial infectious background. In the tank mixture, each of the preparations was used with a half consumption
rate (50+50%). Ten species of fungi of the genus Fusariera studied: F. acuminatum, F. avenaceum, F. cul-
morum, F. equiseti, F. graminearum, F. poae, F. sambucinum, F. semitectum, F. sporotrichioides, F. tricinctum.
The preparate Triaktiv in the recommended rate of consumption (0,3 I/t) suppressed the detelbiwvoespe-
cies (Fusarium acuminatum and F. equiseti), a tank mixture of fungicides Triaktiv and Vitiwesspecies
(Fusarium equiseti, F. graminearum, F. sambucinum, F. sporotrichioides and F. tricinctum). The advantage of a
tank mixture of fungicide in comparison with the use of the preparate Triactiv separately is shown.
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Keywords: fungicides, tank composition (tank mixture), fungtted genus Fusarium, winter wheat, artificial
infectious background.
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Abstract

¢ E

The loss of harvested vegetables and fruits during long storage varies from 30 to 75% annually. Chemical

pesticides cannot use often due to their harmful effect on public health eeldpdel pathogens resistance. An

alternative to chemical pesticides is microorganisms and their metabolites as a biocontrol against common plant

diseasesBacillus subtilisis one of the welktudied bacteria that can be used to inhibit the growth of commao
vegetable and fruits diseases. This paper aims to test the antagonistic é¥estilofilisstrain HB21 that was
extracted in Akmola region against common pathogens suSitlesotinia sclerotiorum, Botrytis cinereand
Fusarium solani

Keywords: Bacillus subtilis,Sclerotinia sclerotiorum, Botrytis cinergusarium solanicarrot, potato.

Introduction Materials and methods
Pathogens of plant products cause significant Growth inhibition of pathogens in dual culture
worldwide economic losses, amounting to 7Y% of Vegetable and fruit common pathogef&lero-

the crop that stays foohgterm storage [3]. The use of tinia sclerotiorum(white mould) andBotrytis cinerea
chemical pesticides for the safety of products is régrey mould)were obtained from infected parts of car-
stricted by sanitary standards and is harmful to publiots with an inoculation loop. Then these pathogens
health [2,5,10]. Another problem is developed rewere cultivated on Potato Dextrose Agar (PDA) in Petri
sistance of pathogens against chemical pesticides [2,plates to obtain pure cultures. AntagonBt,subtilis
A potentid solution for longterm saving harvested HB-21strain was extracted from the soil layer ofroar
vegetables and fruits is using microorganisms and themotzone in Akmola region, Kazakhstan. The strain is
metabolites as a biocontrol against common plant digrampositive, aerobic, spof®rming rods that pro-
eases [4]. The use of biological products immediatelyuce catalase, glucose, arabinose, xylose, maltose, lac-
after harvesting prevents the active development @dse, mannitol, and sucrose with the formation of acid.
pathogenic microflora of potatoes and vegetables, préhe strain hydrolyzes starch, gelatiecycles citrate,
vents their penetration into the tissues, contributing ®nd does not hydrolyze urea.
the preservation of agricultural products and their con- Two biological treatments, biopreparatiorl
sumer properties [4,9]. Besides, the advantage of bifased onB. subtilis Russia) and biopreparati@n
logics over chemical pesticides isetipossibility of (based orPseudomonas fluorescerRussia), and one
multiple treatments of storage facilities during the storehemical (1% solution of copper sulfate) were included
age period of products. in this experiment to evaluai subtilisHB-21 strain
Bacillus subtilis (B. subtilis)s one of the well effect on the pathogens growth inhibition on a carrot.
studied genera that can be broadly used in the agricBathogens were inoculated to Petri plates on top of
ture industry as a biocontrol in the field and fotats PDA. Then, one ofhte treatments was inoculated in
age place$4,9]. This genus produces a variety of mefour sides around pathogen at 2.5 cm distance from
tabolites such as enzymes and antibiotics thatcancgnd at e6s borders (Fig. 1).
trol the growth and degrade pathogens-geinmbrane and one treatment. As a control, two pathogens were
[6]. Moreover,B. subtilisis fast replicating and re- inoculated alone with no treatments. All treatments and
sistant to changes in environmental cdiods (temper- control weretriplicated. The plates were incubated at
ature, moisture, pH) [8]. According to the USFoodand 5 AC f or five days. The i
Drug AdministrationB. subtilisis generally recognised measured as the diameter of inhibition zone and evalu-
as a safe (GRAS) organism that can be used in the foaigd by following categories: highly sensitive (inhibi-
industry [4,9]. tion zone 35 mm), sensitive (3 mm), low sensitig
This paper aims to test antagonistic effécsub- (1-2 mm), and stable (no effect of antagonist).
tilis stran HB-21 against common pathogens such as In vivo antagonists test on carrot and potato path-
Sclerotinia sclerotiorum, Botrytis cinereaand ogens in storage
Fusarium solaniDue to the high interest of vegetable Carrot and potato samples were taken from vege-
growers to extend the shelf life of carrots and potattable storages in Akmola and North Kazakhstan re-
these products were chosen for this experiment. gions. Carrot samples were treated Vitlsibtilis HB-

Each

nhib
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21 strain, biopreparatieh, and potassium permanga- Results and Discussion
nate solution. Each treatment was sprayed on carrots. The dual culture experiment showedtasg in-
Three replicates of nine carrot taproots per treatmehitbitory effect ofB. subtilisfor both pathogens (Fig. 1).
were used. The control was untreated taproots. Carrdise results revealed that on the fifth day of incubation
were stored at 0-:5 A C f ays in theSlabaratory re- S. sclerotiorumandB. cinereawerehighly sensitiveto
frigerators. the presence d. subtilisin the plate (Table 1). Bio-

Potato tubers were treated wibh subtilis (10° preparationl had tle same level of pathogen growth
cells/mL), biopreparatiorl (1C? cells/mL), and chemi- inhibition asB. subtilisHB-21 strain while in the pres-
cal fungicide (fludioxonil 25g/L). Wounds were madeence of P. fluorescengbiopreparatior?) pathogens
on each tuber (5mm in diameter andrim deep) with had a low level of sensitivity. Copper sulfate and con-
asterilepun h, 5 ®. sibtilisandfbiopreparation trol had no inhibitory effect on the pathogens in this ex-
1 were inoculated in the wounds. The chemical fungperiment. The inhibitory effect of biological treatments
cide was sprayed on tubers at 10mg/kg fatsarium based on the substances produced by microorganisms
solani(F. solan) was chosen as a pathogen model. Afand competition during growth [10B. subtilis pro-
ter the wounds FRvsolanéwerd in-i eutes erzyndsl(chitnfises and glucanases) and antibi-
oculated into the wounds. The control was untreatemtics (surfactin, iturin, and gramicidin) that keean an-
potato tubers with inoculatdel solaniin the wounds. tifungal effect [12]. The result of this experiment cor-
Potato tubers were stored a83A C f or 7 2 relateyvath other findirggwhich confirm the antifungal
laboratory refrigerators. effect of B. subtilis[1,11].

Variants withS. sclerotiorum Variants withB. cinerea

B. subtilisHB-21
bottom

B. subtilisHB-21 top  B. subtilisHB-21 bottom

=

Biop}éﬁe{rétionl Biopreparation1 Biopreparationl Biopreparatiorr1
bottom

bottom

top

Biopreparatior2 Biopreparatior2
bottom

Biopreparatior2 Biopreparatior2 '
to bottom

1% solution of copper Control 1% solution of copper Control

sulfate sulfate
Figure 1- Antagonistic activity of B. subtilis strain HBL, biopreparationl and 2, and 1% solution coppel
sulfate againsEclerotinia sclerotiorum and Botrytis cinerea, top and bottom views of treated plates
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Table 1

Antagonistic activity of biopreparations against pathog8nsglerotiorunandB. cinerea

Diameter of inhibition zone, mm

Treatments Botrytis cinerea Sclerotinia sclerotiorum Pathogens sensitivity
(Grey mould) (Wight rot)
BacillussubtilisHB-21 34 35 highly sensitive
Biopreparatiorr1 2-3 2-3 sensitive
Biopreparatior? 1-2 1-2 low sensitive
1% of copper sulfate - - no effect

Control

White mould was observed on the control carraffFig. 2). The pathogen spread on a quarter of inoculated
taproots on the day 16 of storage. Chemical treatmetabers in the antrol on the day 72 of the experiment.
prohibited the growth of white mould on two weeksChemical fungicide prohibited the growth of pathogens
compared with the control. Meanwhile, the taprootsn all treated tubers (Fig. 3). It is possible tBasub-
treated withB. subtilisandbiopreparation were not af- tilis of strain21 and biopreparatieh outgrow patho-
fected by pathogens during the experiment. The expeayen due to competition for space and by releasingif
iment with potato tubers showed a strong effedBof membrane degrading enzymes and antibiotics they ter-

subtilis and biopreparatich compare with control mi nat e

t he

[
W

G4 epr

spread

Control

of

\

pat hogen

Figure2- Comparison of the antagonistic effectivenesBatfillus subtilisHB-21with analogues at storage
temperature of 08 A C
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Figure3- Comparison of the antagonistic effectivenesBadfillus subtilisHB-21 with analogues against
Fusarium solanat storage temperature of8 A C
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METHOD OF PREVENTING HIGH -Y| ELDI NG COWSd6 KETOSI S

OvsiienkoS.
Candidate of Agricultural Sciences, Associate Professor
Vinnytsia National Agrarian University
Ukraine

Abstract

The feeding by feed additives made from such phamiho components as hay flour from milk thistle and
welted thistle reduces the ketone bodies by-38.3% in the body of highielding cows; the addition of saponite
flour and molasses decreases the level of ketone bodies b#48%. The content of kate bodies in the blood
of experimental cows at 7 and 21 days after calving was in the range €5.0®Bmol / |, it is an acceptable
physiological value for its level in control cows of 1-BA1 mmol / I.

Keywords: hightyielding cows, ketosis, ketone dies, milk thistle, welted thistle, feed additive.

Statement of the problem A significant obstacle important period of timeni a cowés | i f e, it
to increasing animal productivity is metabolic patholthe health and productivity of the next lactation and the
ogy in all countries with intensive dairy farming. Met-safety. The consumption of nutrients for fetal growth,
abolic diseases lead tignificant economic losses in enlargement of the placenta and breast is high, and in
livestock due to shortage of offspring, milk, increasethe first month of lactation due to energy deficiency,
production costs and reduced profitability of dairythere is a decrease in body weight in the last three
farming. Metabolic disorders reduce resistance, changeeks of pregnancy [16].
the functions of organs, systems and the vital functions According to Bayer, ketosis of dairy cows was
of the whole organism. Theonsequences are reducedegistered in 36.5% of the studied cows in Ukraine.
milk productivity, body weight, impaired reproductive Ketosis is a disease of ruminants characterized by
capacity and increased culling of cows][1 profound metabolic disorders (il carbohydratdi-
The common metabolic disorders are often regigid and protein), it is accompanied by increased for-
tered in countries with highly developed dairy farmingmation and a sharp increase in the content of ketone
i.e. Gemany, the Netherlands, and Denmark. Howevebodies in blood, urine and milk, resulting in damage to
according to V.Horzheiev[1], in Ukraine metabolic the central nervous and pituitaagrenal systems, thy-
diseases were registered iri B0% of dairy cows with roid and thyroid glags, liver, kidneys and other organs
a productivity of 810thousand kg of milk per lacta- [6].
tion. The predisposition of ruminants to ketosis is due
Ketosis is observed in cattle, pigs, and shétep  to the peculiarities of their cicatricial digestion.
characterized by impaired metabolism of proteins, car- The first trimester of lactation in cows is the basis
bohydrates, lipids, high content of ketone bodies (acéor the current lactation, the whole economy anof-
tone, acetoacetic, betybutyric acid) and other un- itability of milk production. The level of energy supply
deroxidized metabolic products in blood, urine, andf dairy cows is one of the leading factors determining
milk. It is most common for highlyrpductive fattened productivity and indicators of normal reproduction, i.e.
cows in the first period of lactation (with a milk yield fertility, regularity of sexual cycles during this period.
of 5,000 kg and more), pregnant sows and ewes. HoWhe specified indicatgrcan change easily under the in-
ever , there are r eport s fluernceof insufficienbagdeescessive teediagy Carbahly-s  d o
suffer from ketosis as a separate disease. ltisasyntpr at es enter the ruminantsé®é
tom of other diseaseKetosis occurs with an excess oenter as shotthain fatty acids (SCFAs), i.e. acetic,
protein, fat and | ack o fprogianic, butylicyatd othérse I$ theifeeding is eptintkalb ws 6 d
Chronic deficiency of such trace elements as coppéheratio of SCFAs is 5060% of acetic acid, 2@5%
zinc, manganese, cobalt and iodine, resulting in inof propionic acid and 1%20% of oil acid. The ratio of
paired biosynthesis of propionic acid, B vitamins, miSCFAs varies depending on the diet structure and other
crobial protein in the pancreas reducing protein synthéactors.The ruminants need for glucose is satisfied by
sis, hormones, enzymes and, as a consequence, to @@%, the other 90% is covered by glucayemesis; it
turbance of all types of a metabolism, accumulation iis caused by the influx from the digestive tract. Propi-
an organism of ketone bodies and other underoxidizenhic acid has a pronounced glycogenic effect, and bu-
products of a metabolism plays a crucial foleketosis tyric acid has a powerful ketogenic effect. Propionic
development [12]. acid is converted to glucose in the ruminants liver; ace-
The most common diseases are ketosis, postp#ic acid in adipose tisstend mammary glands is used
tum hypocalcemia, abomasum displacement, acidosis,the synthesis of longhain fatty acids; it is a source
mastitis, endometritis and laminitis. These diseas@é$ energy and fat in milk; butyric acid in the wall of the
cause the biggest problems in highly productive herdscar is converted info-hydroxyacetate, it is used in the
because they are caddgy metabolic disorders in cows synthesis of fatty acids in the breast [8]. Thusuffi-
at the beginning of lactation [6]. cient intake of propionic acid and excess butyric acid is
There are significant apte@quigite frincraasicgketogenesimet abol i s m
during the transition from pregnancy to lactation in a  If the feed does not fully meet all the nutrient
few days. Three weeks before calving is a short but vemgeds of cows, fat is used in large quantities to produce

n
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milk depots and muscle proteins accumuldbgdthe industrial complexes for intensive young cattle fatten-
animals in the second half of lactation and especiallyn g . The cowsd Iliver decreas
during the dry period. Abrupt mobilization of internalchanges in the structure of feed consumption, intensive
reserves from fat accumulation leads to increased loade of silage, molassersdathe presence in their com-
on the liver resulting in soalled fatty liver syndrome position of fungal toxins and other harmful substances.
leading to ketosis, decread productivity and often to It has become clear that the prevention of disorders is
cow death or culling in the first 4680 days after calv- based on the ability to relieve the burden of gluconeo-
ing. The cow loses a lot of weight, it affects its produogenesis and release, thus, oxaloacetate for energy. This
tivity and reproduction. These problems in the first 90bypas involves the use of propionate blood glucose.
100 days of lactation are more common in both pallidFhe most suitable substrate is propylene glycol pro-
tive and clinical forms for cows with large reserves ofpane. All over the world, this drug is used to prevent
fat in the body [5]. ketosis. It is used for healthy animals to prevent ketosis
Excessive and rapid use of reserve fat in the post the amount of 150 g per head per dayZXorveeks
partum period and the emergerafevarious patholo- before calving and for 4 weeks after calving. However,
gies has been called lipomobilization syndrome or fdhere are a number of drugs, such as acetoeegy,
mobilization syndrome. This sgnome is common for catozal and others that contain propylene glycol [14].
high milk productivity cows with. Research of high The use of propylene glycol has been shown to have a
yielding dairy cows in different farms of Ukraine number of negative effects oow scarring. It is par-
showed that obesity is diagnosed inR38% of the herd tially oxidized to lactate, and its excess can affect brain
[16]. function, it is clinically manifested by inhibition or dis-
Lipomobilization syndrome is registered with en+uption of the motor centers of the brain. The excess of
ergy deficiency in the fits20 days after calving, it is propylene glycol (overdose) is quite real due to its in-
typical for obese cows with internal narfectious, ob- troduction with the diet and insufficient mixing. Cows
stetric and gynecological and surgical diseases, hypeie not eat feed containing propylene glycol. There is
function of the thyroid gland and adrenal medulla. It islso information about its inefficiency. Intravenous ad-
important to note that quite often lipomobilization synministration of large doses of drugs containing propyl-
dronme precedes ketosis of dairy cows [6]. ene glycol can lead to hypotension, braayda, abnor-
Cornell University researchers have found thamalities of the T wave and QRS complex on the ECG,
dairy cows use less and less endogenous amino aciehythmia, cardiac arrest, hyperosmolarity syndrome,
with age, and the efficiency of using amino acids thaactic acidosis and hemolysis. According to a 2010
enter the intestinal adsorption increases. M.V. Komaratudy by the Swiss University of Karlstad, the concen-
giri and RA. Erdman [4] found that a dairy cow mobi-tration of platinoids, propyleneytol and glycol esters
lizes 21 kg of endogenous protein and 54 kg of endogy indoor air leads to an increased risk of respiratory
enous fat two days before calving and on the twelftand immune disorders. Frequent inhalation of propyl-
day after calving. These studies suggest the importaneee glycol esters has been shown to lead to asthma, hay
of the functional state of the liver and kidneys dgri fever, eczema and higisk allergies in the range of
this physiological period, because the catalytically ré50% to 180% [9].
leased substances must be metabolized in the liver, and The main method of treatment of cows with keto-
their breakdown products are excreted through the kidis is intravenous glucose and subcutaneous insulin.
neys. Accordingly, the decrease in the functional staféhis allows the blood glucose level to equalize. How-
of the liver and kidneys will ingtably lead to complex ever, after intravenous glucose, it is excreted in the
metabolic disorders in the whole body. urine. The concentration of glucose in the blaod
A significant number of publications are devotedtreases sharply by 8 times, it returns to baseline in two
to the issue of ketosis of highelding cows, further hours [16]. The insulin concentration increases more
study of this problem and development of new methodbkan 5 times, then it gradually decreases to baseline in
of disease prevention is relevangchuse Ukraine has 2 hours after. There is a decrease in the concentration
shown a positive trend to improve the genetic potentiaf ketone bodies in the bload this short period of
of dairy cows in recent years. time. There have been examples where blood glucose
Analysis of recent research and publications and insulin levels fall to baseline the next day (even af-
Increasing milk production is a risk to the health ofer 5 days of 50% glucose solution), but there are ex-
cows; it means high requirements for feeding, ke&gep amples of animals recovering for1D days, and in
and caring for animals. It is feeding in the first trimestemore severe caseddtprocess continues 25 days. It
of lactation after calving, which further ensures propeshould also be added that patients with ketosis of cows
metabolism and preparation for the next lactation. Dureduce the effectiveness of exogenous hormones and
ing this critical period, insufficient feeding, in particu-antibodies, as they very quickly lose their properties in
lar energy deficiencygnd stress can lead to further metan acidic environmentt is typical to other substanse
abolic disorders and ketosis leads to reduced milk yielthat are part the endocrine organs tissues and enzymes.
fattening, reproductive dysfunction and premature cullt reduces the activity of the immune system of cows
ing of cows [8]. and their calves. Newborn calves from cows with keto-
I't is known that 20% osiofierobesde ekhausted from exicedyspepsimjamdc t  t o
culling at slaughter at meat procesgit@nts. Liver ab- die due to opportunistic pathogens. Tlotvéty of di-
scesses are registered in more than 33% of animalsgastive enzymes isBtimes lower than in calves born
from healthy cows. There are enough scientific world



The scientific heritagblo 55 (2020) 11

data proving the negative impact of elevated levels tistamine, as well as maeamd micronutrients. The
ketone bodies on immunogenesis and immune respongaves, roots and seeds of milk thistle have medicinal
[3]. According to V. Pedan [, the subclinical form of properties. Thistle goes well with various herbal fees
ketosis is more expensive because it is more commamd tinctures for the treatment of cemtdiseases.
For example, if the average dairy herd has a 5% inci- In many countries pharmaceutical companies pro-
dence of clinical ketosis and the disease per animdilice a number of effective drugs on the basis of ex-
costs UAH 1,300 (at 2012 prices), then the treatment tracts from milk thistle. These medicines are Silibor,
100 dairycows s UAH 6, 500 net Lehados, Cérdyl, Hepaliene3 Sylbipin, Sylintestak-
average subclinical form of ketosis (the percentage efl, Sylehon, Heparsyl, Hepatofgllantg Levasyl,
animals with a concentration ofisomeric betaoxy- Syrepar etc. The plant is successfully cultivated, and it
butyric acid in the blood above 1 mmol per |) will beis found in small quantities in the wild in some regions
close to 40% of animals. It happens during the first 26f Ukraine. It should be noted that plant raw materials
i 30 days of the lactation period. phylogenetically close to Carduus marianus L. species
It is known that the main negative consequencex the genus Carduds, the genus Thistle (Carduus L.)
of subclinical ketosis are a 3 liter decrease in daily mills used in the medicine of some countries as a hepato-
production per cows, increase the service period by p8otective agent. It has up to 120 species of plants that
days, reduce fertility by 50%, increase the risklofi- are common in Europe, Asia and North Africa. More
cal ketosis 6 times, endometritis 4.4 times, rennet dithan 30 main species are growing in Ukraine. The most
placement three times, mastitis and laminate twiceomma are welted thistle (Carduus acanthoides L.)
This is approximately UAH 650 per one head. Totahnd nodding thistle (Carduus nutans L.) throughout the
losses on the herd of 100 cows will amount to 26 thoweountry. Plants grow in different regions on roadsides,
sand UAH (40 T 65 Ontiketosis hin felds, an @rly kills, twastelgndsa pastuges, and in lit-
program for a particular herd special attention shouliggred places. The practically unlimitecblamigical raw
be paid to the percentage of subclinical ketosis in theaterial stock of Carduus acanthoides L., Carduus nu-
herd. It is necessary to establish proper feeding of cowans L. is promising for procurement, production of
in all phases of lactation and in the dry season to prexodern medicines and medical application in the form
vent ketosis. Therefe, the best prevention of ketosisof galenic preparations [7].
is one that prevents its occurrence and that does not in- The aim of the researctwas to study the theoret-
volve the use of any special drugs. ical bass of the causes of metabolic disorders in the
All the abovementioned facts forced us to care-body of highyielding cows in the transit period, to de-
fully analyze the situation. Considering the prophylacvelop a plan to eliminate them by using in feeding, feed
tic and therapeutic propezs of milk thistle and welted additives from milk thistle and welted thistle taking into
thistle, we saw the need to create a feed additive faccount their prophylactic and therapegproperties in
high-yielding cows with the properties of maintainingketosis preventing.
metabolic processes at a sufficient level to prevent the We aimed to develop a feed additive recipe and
development of ketosis. the method of its manufacture, to conduct comparative
Unresolved parts of the problemMilk thistle is  studies aimed at reducing the content of ketone bodies
one of the most popular plant hepatoprotectors. Si the blood of higkyielding cows in the transit period.
lymarin (the active ingredient) is isolated from its ma-  Material and method of research The theoreti-
ture fruits, it is a part of many medicines. The actiogal basis for the effective use of feed additives in the
mechanism is the destruction of toxic compounds comprevention of ketosis of highielding cows is con-
ing from outside or those thate formed in the body firmed by the research studies; two variants of recipes
before they penetrate into hepatocytes. Silymarin cdor the manufacture of feed additives were developed
stimulate the synthesis of its own phospholipids, which  Two types of hay flour were made from milk this-
repair cell membranes. tle and welted thistle as a basis for feed additives in
Researches conducted with this substance hageanular form in the first sample.
shown that silymarin can be used in combination ther- Hay flour of milk thistle and welted thistle was
apy for poisoning by the pale toadstool with steroidsmixed with saponite flour and molasses in the appropri-
Clinical pharmacology of hepatoprotectors has cohte ratios: 8% of hay flour, 3% of saponite flour, and
lected data that milk thistle has an antioxidant effecB% of molasses before granulation in the second sam-
prevents the development of connective tissue in the.
liver, has antinflammatory properties. Theositive ef- The object of the researctwas cows in the transit
fect of the plant affects both the liver and the gastroirperiod of blackspotted breed with the secontburth
testinal tract. Milk thistle should be used as a powdéactations and the average milk yield of -B.0 ttou-
because it works at the micro level cleaning liver cellsand kg for the last lactation. Five groups were formed;
[11]. each group has 7 heads; analogues groups were formed
Milk thistle (Carduus marianus L., genus Silybuntonsidering suchcharacteristics as age, lactation,
Adans L., family Aseraceae) is a plant that contains essroductivity for the last lactation, the concentration of
sential oils and flavonoids (silibin, silicocristine, silidi- ketone bodies in the blood.
amine), which have a powerful detoxifying, hepatopro-  The first control group received feed from the
tective, antioxidant and artixidant effect on humans. main diet.
The plant contains alkaloids, saponins, oils (up to
32%), proteins, vitamin K, resins, mucus, tyramine,



12 The scientific heritagblo 55 (2020)

The second experimental group was additionally  The blood was taken from cows from the tail vein
fed 0.8 kg of feed additive in granular form, made fronto measure the level of ketone bodies, namely-bgta
hay flour, milk thistle twice a day. droxybutyrate The Freestyle Optium devise was used

The third experimental group was additionally fedo determine the betaydroxybutyrate concentration.
0.8 kg of fed additive in granular form, made from haylwersen et al. (2009) reports that the reliability of the
flour, welted thistle twice a day. results obtained on such devices and during laboratory

The fourth experimental group was additionallytests is 95% [cited. for 2].
fed 0.8 kg of feed additive in granular form, made from  Research results and their discussion.
milk thistle, saponite flour and molasses twice a day. The chemical composition of feed additives is

The fifth experimerdl group was additionally fed given in table 1.

0.8 kg of feed additive in granular form, made from
welted thistle, saponite flour and molasses twice a day.

Table 1
Chemical composition of ADM* and nutritional value of feed additive according to manufacturing options
Sample
Indicator First . Sec_o_nd
hay flour hay flourwith additional components
milk thistle | welted thistle milk thistle welted thistle
Crude protein, % 7.81 8.56 7.87 8.60
Crude fat, % 3.79 2.37 4.08 2.30
Crude fiber, % 31.25 33.49 30.31 32.48
Crude ash, % 13.04 13.17 15.94 16.07
Nitrogenfree extractives, % 44.11 42.41 41.80 40.55
Exchange energy, MJ 8.03 8.39 8.00 8.47

* Absolutely dry matter

According to Table 1 data, the chemical composi- Blood was taken from cows to determine the con-
tion of feed additives had relativalues of metabolic centration of ketone bodies by the express method at
energy between the first and second samples with sothe beginning of the research and production experi-
differences in crude ash content, the value of which iment (three weeks before calving). According to the ob-
the second sample was greater by 22% due to the addined data (Table 2), their content in thedd of all
tional components, i.e. mineral additive saponite flougroup cows did not exceed the permissible levels; it was

and sugar beet madses. in the range of 1.11.17 mmol / I.
Table2.
Dynamics of ketone bodies concentration
Concentration of ketone bodies, mrhol on the 21 day af-
Group of animals| three weeks | a week before| onthe 'day | on the 23 day | ter calving% to
before calving calving after calving | after calving the P'group
wi_control 1.11N0] 1.30N0] 1.31N0] 1.41K0 +27.0
wiexperimental | 1. 14 N0| 0. 97N0|] 0. 95N0] 0. 92N0 i34.7
w tiiaxperimentall 1. 14 N0| 0. 94N0|] 0. 93N0| 0. 94N0 i33.3
wV experimentall 1. 12N0|] 0. 89N0|] 0.86N0[] 0. 80NO i43.3
Vi experimental | 1. 17N0|] 0. 84N0] 0.81N0] 0. 78N0 i44.6

However, the cows of the control group showeadditives including saponite flour and molasses pro-
positive dynamics of increasing the concentration ofided a reduction in the concentration of ketone bodies
ketone bodies in the blood in the transit period, whichy 13 % and 17%, respectively. The higher positive ef-
lasted 42 days. On the®2day after calving, itwas 1.41 f e c t on the reduction of
mmol / I; it washigher by 27%. Cows in the control blood is explained by the fact that saponite flour has a
group were treated with propylene glycol and other vesorption capacity against free radicals; it is a source of
erinary drugs. mineral elements including metals wittariable va-

Feeding cows of the experimental groups by feel@énce; it leads to an increase in the activity of antioxi-
additives significantly affected the content of ketonelant enzymes [13]. The additional number of mineral
bodies in their blood. elements partially reduces nutritional stress by normal-

The cows of the seconaind third experimental izing mineral metabolism. The molasses is a partial
groups were fed by feed additives made from hay flouspurce of additional energyh@ mineral nutrition en-
milk thistle and welted thistle, the level of ketone bodhancing the positive effect on metabolic processes in
ies was lower by 34.7 and 33.3% than the control groughhe body of highly productive cows.

The decrease was 43.3% and 44.6%, respectively. The Thus, a feed additive with hay flour from milk
cows of the farth and fifth groups in this comparison. thistle orweltedthistle, additionally including saponite

Comparing the results obtained in tHeahd ¥ flour and molasses, is a more effeetivay to prevent
groups and ? and 39 groups, we conclude that feedketosis in highyielding cows during the transit period,

n

ket



The scientific heritagblo 55 (2020) 13

compared to a feed additive made only from hay flour 7. Mashkovskyi M. D. Lekarstverye sredstva
from milk thistle orweltedthistle. [Medicines].M., 2012.f . 15524l jn Russiah.
Conclusions 1. Granular feed additive from hay 8. Mazurkevych A. Y. &. Karpovskyi V. | &.
flour of milk thistle orweltedthistle used for feeding Kambur M. D. Fiziolohiia tvaryn [Animal physiology].
high-yielding cows in the transit period reduces th& i nnyt si a,[inBkahian] 424 ftc.
level of ketone bodies by 3433.3% compared with 9. Nielsen N. L.& IngvartsenK.L. Propylenglycol
animals of the control group. fordairy cows. Animal Feed Science and Technology.
2. Feed additive with hay flour from milk thistle 2004.No.1 1 5. -283. 191
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Abstract
The purpose of the work was to study nonspecific immunity in young horses of the Russian heavy breed, who
consumed various dosages of linseed press (300 and 500 g/goal per day). The results of the studies showed that at
the beginning of the experienche level of natural resistance in the groups practically did not differ and on
average the indicators were: the number of white blood cells 9.56 x 109/I, phagocytic a68\6%%, phagocytic
number and phagocytic inde8.57 and 6.09, respectivefyhagocytic capacity58.32 thousand micrometels. At
the end of the experience, all indicators of natural resistance were more in experimental groups whose animals
consumed flaxseed rations: phagocytic activity 4.33 and 6.33%, phagocytic numbdry 10.06 and 15.23%,
phagocytic index by 2.13 and 3.76%, phagocytic capaeiby 3.15 and 4.90%, respectively. At the beginning of
the experience, horses of all groups had practically no different leukocyte profile. At the end of the experiment,
horses ofexperimental groups have more cells responsible forspegific immunity (segmentonuclear neutro-
phils - by 2.67 and 3.33% and monocytdsy 1.00 and 1.33%) and less lymphocytéy 4.33 and 6.00% com-
pared with controls. Consequently, the young horséseaéxperimental groups treated as part of the flaxseed diet
showed a more stable nonspecific resistance, as evidenced by the phagocytic reactions and leukocytic profile of
these animals. This is expressed in the general strengthening of the body easingdts protective capabilities.
sdz Yyjor j dipdisai@zv ¢ dzsh OHj2, w©Oydody , JjMisjMmlse jdedzOW tej
Bzddlsjls, ¥ OesydlsOtdz §J td OSydd, di2S¢ydlsowdzOvw W tstecdilz dzO.
Keywords: young horses, diets, natural resistance, nonspecific immunitgopyiic reactions, white blood
cell formula.
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ECOLOGICAL AND TOXICOLOGICAL ASSESSMENT OF PESTICIDES USED TO PROTECT
AGRICULTURAL CROPS

Yakovets L.
Candidate of Agricultural Sciences, Senior Lecturer,
Department of Botany, Genetics and Plant Protection,
Faculty of Agronomy and Forestry,
Vinnytsia National Agrarian University

Abstract

The article presents materials on the ecotoxicological assessment of pesticides that are used to protect crops.
The aim of the research was to establish an ecotoxicol@gsassment of pesticides that are used to protect crops.
The studies were carried out in the conditions of intensive chemicalization of agriculture in thetémpstof
the right bank. It has been established that persistent organochlorine pesteiies af the most common toxi-
cants of the soil environment.

The ecological and toxicological assessment of pesticides is taken into account by the variability of their
distribution in the environment. The degree of negative impact of pesticides for hanshtieir habitats under
specific conditions of use is determined by the presence of their residues and their effect on the quality of the crop.
Pesticides are chemical compounds that inhibit the development of a certain group of plants or other harmful
organisms. Pesticides entering agrophytocenoses accumulate in separate objects and environments and are in-
cluded in various migration chains. This is especially true for persistent pesticides that can persist in the environ-
ment for a long time.

The results the research established that fungicidessloer 330, tilt 250, when used against winter wheat
diseases in the foresteppe of the right bank, actively decomposed in the ears rather than in the stems. The inten-
sity of decomposition of herbicidésghe, pumasuper 100, exactly and esterone in plants of spring wheat, barley
and soil has been studied. Herbicide from the group of aryloxyalkanecarboxylic acids aesthetic, at consumption
rates of 0.4; 0.6 I/ha degraded slowly in the stems and ears of sghgmt. During the harvesting period, no
residual amounts were found in grain and soil.

When testing herbicides on spring barley crops at low doses of microquantities of drugs on the 30th day after
treatment, there was esthete, within 61780 mg/kg.esteroné 0.981.56 mg/kg, exactly 0.0320.022 mg/kg,
respectively.

It has been established that the intensity of degradation of herbicides from the class of benzoic acid derivatives
aesthetic, esterone and sulfonylurea derivatives depends exacteytgpetof crop, for example, in spring barley
for a longer period than in spring wheat under the same climatic conditions.

Keywords: pesticides; ecological and toxicological assessment; agricultural crops; organochlorine pesticides;
soil; agrocenosis.
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Today, scientific and technological progress hais characterized by soil properties and agronomic fac-
brought enormous benefits to mankind, howeveors; the third includeglimatic conditions; and the
caused problems to be solvedr future and our very fourthi the modes of ingress of chemical plant protec-
lives are connectgalanet. Among themthe provision tion products. Moreover, for some substances, physical
of humanity with food, eergy, raw materials, as well factors will be decisive, such as evaporation, for others
as the problem of ecology. Populatite planet is con- i chemical or biological destruction (for example, the
stantly growing, and to ensure its physiological nutrimainway of decomposition of amidosulfuron is micro-
tional needs need to produce more and more agrictliological) [3].
tural products. It is necessary to reduce crop losses from A common factor determining the stability of al-
crop disases, pests and weeds, with a total loss afost all pesticides without exception is their ability to
about 34% of the potential harvest. Therefore, use plam¢ adsorbed by soil particles, because in the adsorbed
protection products in agricultural production are oftate they become inaccessildemicroorganisms and
great importance. are poorly amenable to chemical transformations. Nu-

Due to the intensive use of land, it is necessary toerous studies show a direct dependence of the accu-
conduct systematic control avine state of its fertility, mulation of toxic substances on the content of humus
as well as the level of pesticide contamination of agrin the soil due to the high sorption capacity of humic
cultural products. substances [4]. Therefqria fertile structured soils, the

Scientific and technological progress has brougtmaximum accumulation is observed in the upper arable
great benefits to mankind, however, it has also caus&yer, while in soils with a low humus content, the con-
problems, with the solution of which our futiaed life  centration of the pollutant differs little over the entire
itself on our planet is connected. Among therthe profile; in addition, an increased risk of groundwater
provision of humanity with food, energy, raw materialspollution should be expected.
as well as the problem of ecoloffy. Pesticides are chemical compounds that inhibit the

The world's population is growing steadily, anddevelopment of a certain group of plants or other harm-
more agricultural products must be produced to iteet ful organisms without causing any particular harm to
physiological nutritional requirements. At the samdeneficial crops. But chemical agents provide only tem-
time, it is necessary to reduce crop losses from crop dimraryrelief, since over time they contribute to the de-
eases, pests and weeds, the total losses from whiegHopment of resistance to constantly used agents.
amount to about 34% of the potential crop. Therefore, The spread of pesticides in the environment occurs
the use of plant protection produatsagricultural pro- both physically and biologically. The first method is
duction is of great importance. scattering by wind in the atmosphere and propagatio

Effective and highly productive agriculture cannothrough streams. The second is the transfer by living
do without the use of plant protection chemicals, but arganisms along the path of nutrition. As organisms
the same time pesticides are one of the most dangeromsve to the higher links of the food chain, the concen-
types of chemical products for humans #rlenviron- trations of harmful substances increase, accumulating
ment. Agrophytocenoses and their main componenits internal organs, mainly in the livand kidneys.
are primarily exposed to pesticides: agricultural soil, Pesticides stored in soils in a variety of ways, in-
vegetation cover, ground and soil biota, water bodiesluding through products of plant and animal origin,
including groundwater?, 3]. Pesticides entering ag- can enter the human body; [7].
rophytocenoses accumulate in &egie objects and en- In the environment, pesticides are spread through
vironments and are included in various migratiorair, water, plants, animals, and the people who work
chains. This is especially true for persistent pesticidegith them. The protection of nature and the rational use
that can persist in the environment for a long time.  of its resources is one of the important problems of our

The most important component of food security isime, on the correct solution of which the development
not only quantitative, budlso qualitative indicators of of the economy, the safety of life and the preservation
food consumed by the population. The lasgale tech- of the environment in an ecologilseclean state largely
nogenic impact on the environment that has occurrettpendThe systematic use of pesticides in agriculture
over the past century has led to the pollution of the deads to the fact that they become a constant factor that
mosphere, water and soil with various ecotoxicants. imegatively affects the ecology, changing and forming
such condions, obtaining ecologically safe agricul-macreand microbiocenoseS]f
tural products becomes difficult. Observance of a reasonable batabetween the

Modern trends in the development of world agrineed to use pesticides and the possible negative conse-
culture convincingly indicate that, simultaneously witlguences of their use is ensured by the state regulation
the task of providing the population with food, it is necef the circulation of pesticides. Evaluation of pesticide
essary to solve thproblem of environmental protec- safety criteria, which include the toxic and logical char-
tion, preservation of biodiversity, and reproduction ofcteristics of th active substance (allergenicity, repro-
soil fertility [4, 5]. ductive toxicity, teratogenicity, mutagenicity, carcino-

The process of migration of pesticides in the soiljenicity, embryotoxicity), the impact on the human en-
their movement in soil adjacent systems, as well asvironment (drinking water, air, soil), quality and safety
their residual amount is the result af@mplex interac- of food products using scientific research resolts
tion of a number of factors. They can be divided intononitoring the content of active substances in environ-
four main groups: the first group of factors is determental objects, prevents the degree of possible danger
mined by the properties of pesticides; the second group



20 The scientific heritagblo 55 (2020)

of pesticides for human health and their environment eddition, they have negative consequences for human
specific conditions of us@]. health (weakening of immunity, impairment of repro-
Pesticides enter the soil in all cases of their usductive functions, etc.). The stability of these com-
Subsequently, a certain part of them decomposes imfounds contributes to their accumulation in the body,
nontoxic products within several months and does naind they also do not lend themselvesapid neutrali-
leave a noticeable negative effect, the other part persigttion and removal from the human and animal body.
for years and enters the system of circulation of sufiherefore, when even in small doses, organochlorine
stances in nature. Pesticides emier atmosphere dur- drugs and their metabolites enter the body of humans
ing evaporation, and then fall out of the rain, arand animals are dangerous due to the summation effect
washed out by precipitation or groundwater into deefi9].
subsoil layers, are carried by plant roots to the surface Protection of plants agsst diseases by fungicides
with a soil solution, and in trace amounts enter food ariths reached a very impressive size by now. The greatest
again into the db The duration of these processes deattention in the literature is paid to the derivatives of
pends on natural and anthropogenic factors, affect teéhylene dithiocarbamic acid, which are widely used in
decomposition of pesticides in the 440, 11]. various cultures. Of the metabolic products, ethylene
Degradation of pesticides in environmental obthiourea is the most dangerous, which causes tumors in
jects depends on acidity, temperature, illumination ainimals. The plants were found to contain residues in
the environment, as well as on the physicochemicathe amount of 1 mg/kg. Fungicides from this group

properties of the drug and the environment [12]. maneb, mankotseb, zineb, according to most research-
Among the groups of widely used pesticides arers, are dangerous to humans and anir2fls [
derivatives of chlorophenylbenzoyl urea tefluben- Benzmidazoles and triazoles are one of the main

zuron, diflubenzuron, etc. It is interesting to note thakepresentatives of systemic fungicides. These drugs are
diflubenzuronis more stable in sunlight, on the surfacenainly used to protect crops from disease. According
and inside plants [134]. to the literature, no negative properties of these fungi-
Persistent organochlorine pesticides are one of tis&es for the environment have yet been np2&ti
most common soil toxicants. When entering the soil, The ecological and toxicological assessment of
some of them are sorbed by the soil complex, bind fmesticides is taken into account by the variability of
organic matter, redistribatalong the profile, transform their distribution in the environment. The degree of the
and mineralize under the action of soil microflora. Aegative impact of pesticides for humans and their hab-
certain part is absorbed by vegetation, and the otheritigt under specific conditions of use determined by
carried out by surface and ground runoff, which detethe presence of their residues and their effect on the
mines their entry into water sources, and then into baguality of the crog21, 23.
tom saliments. When evaporated, pesticides can be dis- Based on the above, the intensity of decomposi-
persed in open ajd5, 16, 1T. tion of widely used pesticides was studied (imidaclo-
Pesticides can be dispersed in open air. Chemiqgaiid, diflubenzuron, teflubenzuron, lambdghalo-
substances that have entered the soil enter the huntlnn, alphacypermethrin, fungicidepropiconazole,
body through the medium in contact with the soil: waeyproconazole, epoxconazole, difenoconazole, flutric-
ter, air and planttirough biological chains: sdilplant  ulfurofulphol furon, amidosulfuron, ethylhexyl ether of
T human or soil planti animali human. Therefore, 2,4-dichlorophenoacetic acid, metsulfurorethyl,
when standardizing the content of toxicants in the soibdosulfuron, amidosulfuron, clopyralid, bentosan,
not only the danger posed by the soil in direct contaglyphosate) in crops.
with it, but mainly the consequences of seconghaly Fungicides altesuper 330, tilt 250, when used
lution of the media in contact with the soll, is taken intagainst winter wheat diseases in the fostsppe of the
account. At the same time, such factors as soil type, méght bank, actively decomposed in the ears rather than
chanical composition, microbiocenosis, temperatur@ the stems (Table 1).
pH, moisture and others are taken into account. The So, the content of akeuper 330, (according to
lower the humus content, pH an@chanical composi- propiconazole) on the 1st day after treatment was 1.84
tion of the soil, the more dangerous its pollution withmg/kg in the stems, 1.81 mg/kg in the ears, and on the
chemical toxicants and, in particular, organochlorin&0th day its concentration decreases to 1,38 mg/kg in
pesticide418]. stems, 1.35 mg/kg in ears. The second active ingredient
Organochlorine pesticides are characterized byd the fungicide ciproconazole onetilOth day after
long decay period, as well as the property of movemetreatment in the stems contained 0.42 mg/kg, in the ears
and accmulation, that is, they are able to pass from soil 0.38 mg/kg, on the 20th 0.31 and 0.28 mg/kg, respec-
to plants and accumulate in them, and, therefore, thereely. Fungicide tilt 250, degraded gradually. During
is a danger of getting them into food, which is dangethe harvesting period, no residual amounts of the stud-
ous for humans. Organochlorine compounds belong ted fungicides weréound in grain and straw.
the group of strong carcinogens that cauesecer. In
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Table 1
Decomposition rate of fungicides in winter wheat plants

Active ingredient content, days after treé
Option Consumption | Object under ment, mg/kg _
rate,l/ha study 1 10 20 during hqrvestlng
grain
Alto super, 330, (propicon 0,5 stalks ofears | 1,84 | 1,38 | 1,01 not found
azole, 250 g/l 1,81 | 1,35 | 0,99 not found
+ cyprocoanzole, 80 g/l) stalks of ears | 0,57 | 0,42 | 0,31 not found
0,51 | 0,38 | 0,28 not found
Tilt 250 0,5 stalksofears | 2,0 |15 |11 not found
(propiconazole, 250 g/l 1,8 |1,35|0,9 not found

The intensity of decomposition of herbicidegsthe, pumauper 100, exactly and esterone in plants of spring
wheat, barley and soil has been studied (Table 2, 3).
Table 2
Intensity ofdecomposition of herbicides in spring wheat plants

Active ingredient content, days aft
Option Consumption | Object under treatment, n_1g/kg _
rate,l/ha study 20 30 during hqrvestlng
grain
0,4 stalks of ears| 1,31 1,00 not found
Estet (2ethylhexyl ester of 2D soil 1,12-) 0,91 not found
dichloro-phenoacetic acid, 6a§1) 081 | 058 not found
' 0,6 stalks of ears| 1,44 1,13 not found
soil 1,33 0,90 not found
1,00 0,77 not found
0,6 stalks of ears| 0,91 0,31 not found
soll 0,60 | 0,11 not found
Pumasuper 100, (fenoxarop-p-
ethyl, 100 g/l + mefenpyrdiethyl, 2 083 | 041 not found
' ) ' 0,9 stalks Qf ears| 1,00 | 0,40 not found
soll 0,94 | 0,33 not found
1,0 0,51 not found
Akkurat (metsulfurormethyl 600 8 stalks of ears| 0,05 | 0,01 not found
o/kg) soll 0,03 | 0,01 not found
0,01 | 0,009 not found
10 stalks of ears| 0,055 | 0,021 not found
soil 0,041 | 0,016 not found
0,021 | 0,010 not found

Herbicide from the group of aryloxyalkanecarbox-0.02 mg/kg at a consumption rate of 10 g/ha. No resi-
ylic acids aesthetic, at consumption rate8.4f 0.6 I’/ha dues were found during the harvest.
degraded slowly in the stems and ears of spring wheat. It was found thatluring the treatment of spring
During the harvesting period, no residual amounts wergheat crops with herbicides, the persistence of esthete,
found in grain and soil. pumasuper 100, exactly in the stems of the crop, was
Highly selective herbicide pursuper 100, de- observed.
composed more actively in the soil from under the  When testing herbicides on crops of spring barley
wheat. at low doses of the content of trace amounts of drugs
The wslfonylurea derivative metsulfuremethyl on the 30th day after treatment, there was esthete,
on the 30th day after treatment was contained withinithin 0.781.20 mg/kg, esterong 0.981.56 mg/kg,
0.0090.01 mg/kg at a consumption rate of 8 g/ha,0.0kxactlyi 0.0320.022 mg/kg, respectively.
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Table3
Intensity of decomposition of herbicides in sprivagley plants

Active ingredient content, days a
Option Consumption| Object under ter treatment, mg/kg _
rate,l/ha study 20 30 during hqrvestlng
grain

0,4 stalks of ears| 1,40 | 1,20 not found
soil 1,36 | 1,14 not found
Estet (2ethylhexyl ester of 2,4 di- 1,01 | 0,78 not found
chloro-phenoacetic acid, 600 g/l) 0,6 stalks of ears| 1,81 | 1,43 not found
soil 1,33 | 1,10 not found
1,20 | 0,90 not found
0,6 stalks of ears| 2,33 | 1,56 notfound
soll 1,82 | 1,18 not found
Pumasuper 100, (fenoxprop-p-ethyl, 151 | 0,98 not found
100 g/l + mefenpyrdiethyl, 27 g/l) 0,9 stalks of ears| 2,56 | 1,66 not found
soll 1,86 | 1,20 not found
1,67 | 1,08 not found
8 stalks of ears| 0,06 | 0,032 not found
soil 0,04 | 0,022 not found
0,03 | 0,011 not found
Akkurat (metsulfurormethyl 60@/kg) 10 stalks ofears | 0,060 | 0,032 not found
soil 0,051 | 0,026 not found
0,035 | 0,013 not found

Atincreased consumption rates on the 30th day af- The potential health hazard of pesticides can be re-
ter treatment, the concentration of these herbicides duced:
the test objects differed little from tinginimum doses. - strictly observing safety precautions when work-
During the harvesting period, no residual amounts dfig with pesticides;
herbicides were found in grain, straw and soil, with the - use pesticides that have passed the state registra-
exception of Esterone, which was contained in tradén in accordance with the establish@a@cedure and
amounts in the stems. are included in the State Catalog (Register) of pesti-
It has been established that the intensity of degraides;
dationof herbicides from the class of benzoic acid de- - comply with the established requirements for the
rivatives aesthetic, esterone and sulfonylurea derivamport of pesticides, their packaging and labeling, as
tives depends exactly on the type of crop, for exampleell as with the hygienic regulation of the conditions
in spring barley for a longer period than in spring whedbr the use opesticides on the territory of the Member
under the same climatic conditions. States of the customs union.
As aresult of studying the set of factors character-  Pesticide handling should not lead to:
izing the use of pesticides, including the concentration - exceeding the hygienic standards for the content
of the active substance in the formulation used, cownf residual amounts of pesticides, toxic and hazardous
sumption rates, processing time, the number of treatietabolites and compounds, persistegaaic pollu-
ments, the use of auxiliary substances and ndsthitbe tants in agricultural products, established in accordance
area ofapplication that determine the required amountyith the legislation in the field of sanitary and epidemi-
processing time, intervals before harvesting, it is re@logical welfare of the population;
ommended: - the emergence of pathogenic microflora, entero-
- pesticides based on active ingredientsm-  cocci and other dangerous biological ageneniviron-
idacloprid, diflubenzuron, teflubenzuron, lambdamental objects as a result of the use of pesticides;
cyhalothrin, alphacypermethrin fungicides - pro- - violation of the natural microbiocenosis of soils.
piconazole, cyproconazole, epoxconazole, difenocona- Widespread use of pesticides in agricultural pro-
zole, flutriafol, herbicidegenoxylsapropfuldosulfu- duction carcause them to pollute the environment. Par-
ron ethylhexyl ester of 2;dichlorophenoacetic acid, ticularly dangerous are soil herbicidéss remnants of
metsulfuroamethyl, iodosulfuron, amidosulfuron, which can be stored in the soil from 18 to 24 months.
clopyralid, bentosan, glyphosashould be used in the So, the pollution of agricultural crops with resid-
conditions of the righbank Lissteppe in accordance ual amounts of pesticides occurs due to the use in the
with the established regulations for their use, since réght against weeds, pests and diseases of crops. The
sidual amounts in the samples are not found to yieldtroduced pesticidgzartially decompose under the in-
maximum levels of alpha 2dichlorophenoacetic acid, fluence of temperatures, solar insolation, humidity, par-
glyphosate, with are persistent in cereal plants. tially pass into the plant and a relatively small amount
of them remains in the soil. When used intensively and
at significant doses, pesticides can accumulate in soll,
wastewater and plant products, causing serious envi-
ronmental problems.
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lfjteor j t©OL ftotso jHjdz € tcdBrdcocephdludlamisceased LHEW oY (fizistics @& HB(

MlsOdzO. RLEYJ I G6JjteBOds | SHBDPL f tsstcdDie BdzOdap fg2d Isg t®Blz
&z fsdzjorj dmimdz Hse Odedw © vLBJSCdMlsOdzy. 1 sy Mnd
0dz0 ftetsdL tc OfMmlis O@ratowcedhélume doH tshL EBEHIOSter = ttOMMdZOIsted o O Ismw
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Wdud MSddz tc0O2 tsdzd tots o Tojlbdeveal. v, L B2]C1d6M)Is Ol H{Odz S dz y Hdzv s to ]

Dracocephalumc Ot esMistc Odzj dzdz" = d&O Isjtwtedlststedd viBj $dmlsOdzO.
Abstract
For the first time, a critical revision of species of the genus Dracocephalumafiesa®) for the flora of

Uzbekistan was carried out. Studied herbarium specimens stored in Tashkent (TASH), worked out the literature

and conducted field research in Uzbekistan. In the course of the work, it was established that 16 species of the

genus Draccephalum grow on the territory of Uzbekistan, 5 of which are considered new for the flora of Uzbek-

istan. Annotated synopsis of the genus Dracocephalum of the flora of Uzbekistan includes: names of species, links

to a literary source with the original degtion of the species, a type sample label, the general distribution of

species. All studied samples are presented in accordance with the new bgemiraphical zoning of Uzbeki-

stan (Tojibaev et al., 2016) A key has been created to identify thespéttie genus Dracocephalum distributed

in Uzbekistan.
s dzs Y o' j:Dfgdmeph@lum W dzste©®©, vLBJjSCdMlsOdz, CtdmfjCl, oMt
Keywords: Dracocephalum, flora, Uzbekistasynopsis, distribution, types.
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9 0dzdW YsCOLOdzd, vyl dzj S slswis’t H Ogaf iH dfudAs twifis | Hojsdz Odzdflei o M
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Abstract

This article presents a study of the lymphatic system of the esophagus of domestic small cattle. The method
of conducting thetudy of taking and fixing the material is described. The structure of lymphatic capillaries in the
cervical thoracic abdominal esophagus is described. The structure of lymphatic vessels and the formation of loops
is given.
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EARTH SCIENCES
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STRUCTURAL MODEL OF FORECASTING AND PROSPECTING OF PRIMARY DIAMOND
DEPOSITS FOR NAKYN KIMBERLITE FIELD (YAKUT DIAMOND -BEARING PROVINCE)
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Abstract

A structural model has been developed for forecasting and searching for dibeavimdy kimberlite bodies
within the Nakyn field. It contains two main elements: 1) ancametrolling deedaying fault, which serves as a
channel forifting the melt from igneous chambers to nearface horizons; 2) neaurface structures of local
stretching, in areas of interfacing of the nemtbrtheast orientation fault with easrtheast direction faults. The
set of listed elements defines dmduid permeable zones favorable for the formation of diameating kim-
berlite bodies. The model developed was applied for analysis of the fault scheme of the Nakynsky kimberlite field
reflecting the structure of the fault network developed withirnpthform foundation and the sedimentary cover
of the studied area. It was established that the platform foundation faults form an orthogonal network represented
by disjunctives of the northeastern (Vilyarkhinsky zone) and northwestern (Middiarkhinsky zone) ori-
entations. In the platform cover, faults of the narthitheast and easbrtheast extensions are added to the indi-
cated fault directions, which have a determining predictive value for the territory under consideration. The analysis
of the faultscheme using the developed structural forecasting and search model made it possible to assess the
residual prospects for the primary diameévyehring nature of the Nakyn kimberlite field and to identify eight sites
promising for the discovery of new kimlliex bodies.

sdzs yjor j Cfisdatgaldz §j o3J Miststesy Hj dedwvy OdzdBOL 59, € difdts-4 tedzd Ists
dmMS o OW dsHjdz!, dkcCod dz@f 2 ftetsedesiL .
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