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US-CHINESE RELATIONS AND THE VIETNAM WAR IN 1963-1968

Anomauis.

Y emammi docniosceno ponv ma micye sitinu y B’emnami 6 amepuxano-xumaiicbkux ¢ionocunax y 1963—
1968 pp. Oxapaxmepu3zogani npuyuny, Xio ma HACIiOKU aKxmugizayii 308HiUHbONONIMUYHOI cmpameeii aomiHic-
mpayii npesudenma CLLA Jlindoua /[iconcona y KumaiicbKomy HanpamKy npomseom nepiooy, o eUeUacmuCsl.
Hocnidoceno npaxmuuny peanizayiro Bawunemonom ooxmpunu «cmpumysanus Kumaroy ma eénue siiinu y B’em-
Hami Ha nonimuky CLLIA wooo KHP y 1963—1968 pp.

Abstract.

The article investigates the role and place of the Vietnam War in US-China relations in 1963-1968. There
are described the reasons, course and consequences of the intensification of the foreign policy strategy by admin-
istration of the President of the United States of America Lyndon Johnson in the Chinese direction during the
period under research. The practical implementation of the doctrine of "Chinese deterrence" by Washington and

the impact of the Vietnam War on the USA policy towards China in 1963-1968 have been studied.

Kniouoegi cnosa: CLIA, KHP, B’emnam, amepuxano-kumaiicobki gionocunu, JIinoou Joconcom.
Keywords: the USA, PRC, Vietnam, American-Chinese relations, Lyndon Johnson.

BiifHa y B’eTHami Oynia OJIHI€IO 3 TOJIOBHHUX TIPO-
Oomem anminicTpanii npesuaenta Jlinmona J[oHcoHa
Ta BiJIBOJIIKAJIa yBary BiJl KHTaichbKol mpoonemu. bynb-
SKi 1HIIaTHBU MO0 «ITOM'SKIIEHHSD KOPCTKOT JiHii
crocopao KHP, mio Buxomwim 3HU3Y, B TOMY YHCII 3
aKaJeMIYHHX KiJI, He 3HAXOUII MiATPUMKH B yPsI0-
BUX cdepax i OJIOKyBaJicss HUMHU. APXITEKTOpU ame-
pHKaHCBhKOT MoMiTUKY 1040 KuTaro BijaBaiu nepe-
Bary KOJIMIIHIM 30BHILIHBOIIOJITHYHUM YCTaHOBKaM, B
OCHOBI sikux Oyio ysiBieHHst mpo KHP sk npo HeBin'e-
MHY YaCTHHY COIIaNiCTHYHO] criBapy»xHOCTi [1, ¢. 22].
Taiibel cTaB BaXITUBOIO JIAHKOIO B IEPUMETPI «aHTHU-
KoMyHicTHYHOI oOoporm» B ATP [12, c. 97]. Kpim
Toro, mix 4yac BiitHu y B'erHami IlekiH HamaraBcs He
3arocTproBaTH CHUTyalito B TalBaHCHKiH MpOTOLI, 110
TMOSICHIOBAJIOCS MOT0 HEeOaXXaHHSIM OTPUMATH «IPYTHil
¢poHT» B yMOBax Hapocratouoi koHpponranii 3 CPCP
[18; 5, c. 282].

[Tpuiimaroun pimeHHS MPO PO3MIMPEHHS 30poii-
Horo BTpy4danHsa CIIA B Immokutait, mpesuaent JI.
JI>)KOHCOH He Mir He BpaXxOBYBaTH B IKOCTi OJTHOTO 3 T'0-
JIOBHUX YMHHHKIB aHTHUPAISMHCHKY opieHTarito KHP,
sKa ICTOTHO OOME)XyBajla MO>JIMBOCTI CIIiBIpali KH-
Talicbkux kepiBHUKIB 3 CPCP Ta iHmmmu comiamictud-
HUMH KpaiHaMH B IUIaHI CIIUIBHOT BiJICiUl aMepUKaHCh-
kil ekcnancii. Kpim Toro, Ha nymky I'. Kiccinmkepa,
AQHTUKUTANHCHKHUN (hakToOp 3irpaB BaXJIMBY POJIb y pi-
menHi JI. J[xoncona novaru Biiitny y B'etnawmi [10, c.

208].

3 MeTol0 TMOCWIEHHS 30pOMHOr0 BTpY4YaHHS Yy
BiliHy B [HmokuTai y 1964 p. Konrpec CIIIA 3aTBepans
ToOHKIHCBKY Pe30ITIoLifo, sIKa JO3BOJISUIA TPE3UACHTOB]
«BXKUBATH BCIX HEOOXINHMX 3axofiB ais BigoOpa-
JKCHHs Oy/Ib-sIKOT0 Hama y Ha 30poiiHi crmm Croxyde-
Hux [ltatiB» [9, c. 136], 1110 HEe BUKIIMKAIIO 3arepedeHb
3 6oky Ilexina. HaBnaku, BiH BiIKDUTO NparHyB 3MeH-
IIMTH 3HAYCHHS aMEePUKaHCHKOI eckaialii BiifHM i ar-
pecuBHux it nporu [APB [7, c. 143].

VY 1965 p. TpuBanu 3ycTpiui aMEpUKAHCHKOTO Ta
KUTaHCBHKOT0 NOCIiB y Bapiasi, osiHi€lo0 3 TeM niepero-
BODIB Yy X0/ sikux Oyina BiliHa y B'eTHami. B pe3ynbrarti
LUX 3ycTpidel OyJI0 AOCATHYTO YrojH, 3TiJTHO 3 SIKOIO
Kurait HagaBaB CILLIA cBoGony niii y [liBnenromy B'e-
THami [7, c. 142-144].

VY HacTynHi pOKHM MiJl 4ac «KYJIbTYpHOI PEBOIIIO-
1ii» KUTaWChKI KEPIBHUKM HE NPHXOBYBAIH OakKaHHS
MOKiHYHUTH 3 BiifHOIO y B'eTHami. Ko B 1968 p. y I1a-
PYOKI TOYaNHcs aMeprUKaHO-B'€ THAMCEHKI IIEPETOBOPH, B
Kwurai mpo HEX 30BCiM He 3raayBanu, abo gaBaiv 3po-
3yMITH, [0 HE MOKHA BipuTH B iX ycmix [2, . 104].

HeoOxinno Bim3HauutH, B cepenuHi 60-x pp. XX
cT. B ypsnoBux koiax CIIA He 3HIManu 3 mopsuky
JICHHOTO MUTAHHS PO HEOOXiTHICTh «OOpPOTHOU 3 KO-
MYHICTHYHOIO arpeci€ro», yocoOieHHsM sikoi B A3ii
OyB 1 Kuraii. [lpencTaBHUKN aMepHKaHCHKOTO icTeO-
JIHIIMEHTY po3yMiny, 1o ix Biaxin 3 [liBxeHno-CxinHoi
A3ii HemuHYy4e HajacTb KuTaro MOXKIMBICTH BUKOPHC-
TaTH MIAHCH AJISI TOIIMPEHHS CBOTO BIUIMBY Ha IO Ya-
CTHHY KOHTHHEHTY [2, C. 104].
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Kpim Toro, B nieit yac binuii JliM mo4aB cXusTUCS
0 TyMKH mpo camocTiaicte KHP Ha mixHapomHii
apeni. BaxxiauBum ¢axropom, sIKMi TPU3BIB 10 3poc-
TaHHs poii IlexiHy B cHcTeMi 30BHIIIHBOIOMITHIHIX
npiopuretiB Bammurrony, Oyno BunpoOyBaHHs Ku-
TaeM siiepHoi 6oMOu B 1964 p. YHacHiqoK boro, BKe
y npyriit monoBuHi 60-x pp. XX CT. 3HaYHa YacTHHA
aMEepUKAaHCHKIX MNpaBIIauX Kinm posrismana KHP sax
MOTEHII{HO HeOEe3MeYHOro BOpora, sSIK «HOBUI LIEHTP
PEBOJIOMIHOTO KOMYHI3MY 1 JDKeperno 3ryOHol 3a-
pasm». Kpim Toro, omnum 3 no3yHriB B’eTHamcbkoi
BiliHM OyIa Te3a mpo «cTpumyBaHHs Kuraroy [3, c. 318;
4,c.124; 15, c. 282].

Came Tomy momituka «ctpumyBanas»y KHP tpu-
BaJIa, HE3BAXKAIOUH Ha 3aKJIMKH KUTaHCHKHX BUCOKOIIO-
CaJIoBIIiB 0O MUPHOTO criBicHyBaHHs [7, ¢. 560-561].
Opnnak 3akiuky [lexiHa Majau cyTo AeKiIapaTUBHUHN Xa-
pakTep i Oynu iIe0IOTIYHAM KOMIIOHEHTOM KHTaiCh-
Ko 30BHIIIHBOT outiTHKH. Hacripasi, Bce 3amumanocs
K 1 paHile, OCKUTBKH TSHACHIIIS 10 MOCIa0IeHHS Ha-
MPY>KEHOCTI B aMEPUKaHO-KUTAaHChKHUX BITHOCHHAX HE
Morina OyTH peaji3oBaHa BHACHIIOK HE TOTOBHOCTI
000X KpaiH 0 CYTTEBHX 3MiH CBOET MO3UIIIT II0I0 OJIHA
onHnoi [1, c. 13].

VY 1npoMy KOHTEKCTI ITOKa30BUM (DaKTOM € IIpo-
MOBa 3aCTYITHHMKa JIEPXKABHOI'O CEKpeTapsi B CHpaBax
Hanexoro Cxoxy M. banni 12 mrororo 1966 p. B sikiit
BiH BifzHauuB, mo CLIA posrmsgae Kurait six cuny,
sKa KHJa€ BUKJIMK AMEPUKAHCHKHUM IHTepecaM: «30BHi-
IIHBOMOIITHYHI 11 [TekiHa i TakTHKa, 10 SIKO1 BiH BJa-
€TBCS JUISl IOCSATHEHHS LIIEH, TOCTPO CTaBIATh Iepen
HaMu npoOnieMy BiliHH 1 MHPY B A3ii, a Takox Ipo-
OmemMy CBOOOIM 1 )KHUTTS MUTHHOHIB JTFOICH HE TiJTHKH B
A3ii, ane 1 y BcboMy cBiTi». BiH Takox 3a3Hauas, 110
BammHrToH He MOX€ MOTOANTHCS 3 TAHYBAHHSIM KOH-
TUHeHTAIbHOro Kuraro B A3ii i mo CIIIA € «Belukum
Boporom Ilexinay [6, c. 29].

HesBaxarouu Ha 11¢, B cepeauti 60-x pp. XX cT. y
CILA Bce vacTime MOYaial JTyHATH TOJOCH CTOCOBHO
nepersiay nosiituku 1m0 KHP y 6ik 11 mominiineHHs.
Bce Ginpie yBaru MOMIMIIEHHIO aMEPHKaHO-KUTAHCh-
KAX BIJHOCHH mouaynu mpuaisita B Kourpeci, 0cod-
JMBO BHACJIIZOK 3POCTaHHS aHTHUPAASHCHKHX TEHJICH-
wiit y mositumi KHP. Ilig yac ciyxadb y cepeauni 60-
X pp. MOBa HIULIA MPO Te, SIK 3MIHUTH HONITHKY Ba-
mmHrToHy moao0 KHP 3 ypaxyBaHHAM pansHCBKO-KH-
TaliChKUX po30ikHOCTEeH. [[poMy TakoX crpusiza KaM-
TaHis, 110 PO3TOPHYJIACs B I03aYPSAOBUX KOJaxX, HEepIi
3a BCe, B CEPENOBHIII YHIBEPCUTETCHKHI Ipodecypw,
MeTOI0 5K0i OyB Teperyisiyy 30BHIITHBOIOIITHYHOTO
migxony no Kuraro [2, ¢. 104].

HecrabinbHicTh BCcepenHi aMEepPUKaHCHKOTO CyC-
MIBCTBA B 3B'SI3KY 3 BiifHOIO y B'eTHami, mocmieHHsS
060poTHON HaliOHAIBEHO-BU3BOJIGHUX CHJI y PI3HHX 4Ya-
CTHHAX CBITY 1 MK ps iHIKX GAKTOPIiB ITOCTABHUIH
MUTaHHA IIPO HEOOXiJHICTh PO3POOKH HOBOTO KypcCy,
SKUHA MaB Ou 3a0e3medynTy 30epekeHHs CBITOBOTO Ji-
nepcrsa CILA npu MiHIMambHUX BUTpaTax MaTepiaib-
HEX 1 IFOJICBKUX pecypceiB 3 ix 6oky [2, €. 111].

3apnanHs (OpMyBaHHS HOBOTO MiAXOAY MO0
KHP roctpo me B 1967 p. onpuitofHUB KaHAUIAT B
Npe3UJICHTH Bij peciyOiikancekoi naprii P. Hikcon y
CBOIH TIporpaMHiii cTaTTi «A3is micas B’ eTHamy», sika
Oyna omyOmikoBaHa B xypHaii «Foreign Affairs». B
i myOJTiKallii BiH 3aKJIMKaB BU3HATH «peanbHIcTh Ku-
Taro» 1 MPUCTYIHUTH IO IPOBEAEHHS TaKOi IMOJIITHKH,

sika cripusiia 6 nosepuenHio KHP y mixknapoane criB-
TOBapHUCTBO B SIKOCTi «BEJTUKOI 1 MPOTpeCcCUBHOI HaIlii, a
HE emineHTpy cBiToBOi peBoorii» [11, ¢. 122-124].

Kanmunar Bix pecnyOiikaHChKOI mapTil HIIOB 1O
NepeMOTH Ha NMpe3uIeHTChKUX Bubopax 1968 p. Buxo-
PHUCTOBYIOYH 30BHINTHHOTIONITHYHI KOHIIEMIi CBOIX
TIOJITUYHKX ONOHEHTIB — JIIOEpaiB, 3a SKUMH 3aKpilH-
JIacsl peryTarisi «yMHPOTBOPHUTENiB KOMyHi3My». [lpn
LOMY BiH KOPHCTYBaBCs OE3MEPEYHOI0 MEPEBAro B
[OUX JiSX, OCKUTBKH HaJeXaB 0 KOHCEPBAaTHBHOTO Ta-
oopy.

Otxe, HE3BaXkarouH Ha HasBHICTH B CIITA neBHMX
HacTpoiB Ha kopucTh Bu3HaHHs KHP sik monitnaHoi pe-
AIBHOCTI MIDKHAPOIHOTO KUTTSI, TUTAHHS TIPO IOPHIHU-
YHE BU3HAHHS KOMYHIcTHYHOTO KnTaro B Apyriii moso-
BuHI 60-X pp. XX cT. mocTiifHO BiAcyBanocs Ha IPyTUi
riad. Hasite y 1968 p, konmu CILIA 3amonoHuB mMaco-
BHIl aHTUBOEHHHUH PYX, ONMMUTYBAaHHS TPOMAICHKOL Ty-
MKH TIOKa3yBaJld, [0 HE3Ba)Kal0UX Ha KPUTUYHE CTaB-
JIeHHA 10 cutyarii y B'eTnawmi, 30epeskeHHs BiliCHKOBOT
npucyTHOCTI BanHrrony B [HIokuTal cXBamoBanocs
TOJIOBHUM YMHOM 4epe3 «KUTAHCHKUHA (HaKTop».
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Children's and youth public organizations are an
important component of a mature civil society, evi-
dence of the evolutionary development of public initia-
tives aimed at educating and socializing the younger
generation. During the Soviet Union, only the Com-
munist Youth Union and the pioneer organization had
the right to work with youth and children, and therefore
almost always existed alone, protected from possible
competition by the full force and authority of state
structures. However, from the beginning of Horba-
chov's policy of “rebuilding”, informal youth organiza-
tions began to emerge in Ukraine, which marked the
beginning of a new stage in the youth movement.
Changes in the youth environment, social psychology,
have occurred so rapidly that scientists have not always
had time to record and analyze the directions and trends
in the development of amateur youth initiatives.

Analysis of recent research and publications.
Only in 1989-1990 the definition and typology of infor-
mal youth structures and movements were reflected in
the works of scientists. Thus, A. Gromov and O. Kuzin
believed that informal associations are voluntary ama-
teur social formations that emerged on the initiative of
"bottom", which act in the interests of their members,
regardless of the purpose and nature of the association
[1, p. 9]. According to A. Razumkov, amateur and in-
formal associations were not identical. If amateur or-
ganizations united young people on the basis of per-
sonal interest of each of them in joint activities on the
basis of self-government in order to realize common in-
terests in various spheres of public life, informal asso-
ciations focused mainly on interpersonal communica-
tion, met socio-psychological needs [2, p. 8-9]. V.
Kononov generally rejected the division of social struc-
tures into formal and informal, believing that the latter
exist both outside and within the formal [3, p. 39].

Researchers tried to find out the origins and social
base of youth organizations. An important impetus in
the creation of youth associations was the change of so-
cio-political processes in Ukraine, the proclamation of
pluralism of political thought. A. Razumkov noted that
in the period 1985-1987, more than 60 percent of youth

groups united young people for leisure. And since 1987
the process of formation of organizations of socio-po-
litical, national-cultural, ecological character begins.
[2, p. 11-12] The deepening of the politicization of the
youth movement took place after the constituent con-
gress of the People’s Movement of Ukraine for “Re-
building”. [4, p. 100] V. Golovenko and O. Kornievsky
considered Ukrainian students to be the main subjects
of the youth movement for deepening democratic trans-
formations in society. [5, p. 75] It should be noted that
the activities of the Union of Independent Ukrainian
Youth (UIUY), the Union of Ukrainian Students
(UUS), other politicized youth organizations of the pe-
riod 1989-1991 are covered in detail in the works of V.
Golovenko, O. Kornievsky.

The activity of the most popular socio-political or-
ganization of youth during the perestroika period, the
Leninist Communist Youth Union of Ukraine
(LCYUU), is analyzed in the monograph “Political Par-
ties and Public Organizations in Ukraine” by K. Bo-
gomaz. Among a number of reasons that led the Kom-
somol to its existence in September 1991, the author
singles out the rigid centralism, the immobility of the
executive structures, the formal attitude to the problems
of youth, the imperfection of the system of governing
bodies. [6, p. 27-31] Quantitative and qualitative com-
position of the Komsomol organization considered in
his works V. Golovenko. [4, p. 97-99] The authors, an-
alyzing the causes of the Komsomol crisis, rightly
agree that the LCYUU under a totalitarian regime acted
as a structure that was completely dependent on the rul-
ing Communist Party.

Some studies identify the stages of formation of
new youth organizations. The first stage (mid-1980s to
late 1989) covers the period from the emergence of in-
formal youth groups and associations based on com-
mon interest to the emergence of youth discussion
clubs, environmental cultural organizations. The pro-
claimed organizations were democratic in nature, advo-
cated democracy, freedom of speech, and assembly.
The second stage (end of 1989 - end of 1991) is char-
acterized by the gradual transition of newly formed
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youth organizations in opposition to the current govern-
ment, the crisis and decline of the Komsomol of
Ukraine. The third stage began with the proclamation
of Ukraine's independence. [7. p. 55-58]

M. Holovaty played an important role in the study
of the problems of the youth movement in Ukraine.
Given the state of scientific development of the topic,
he focused on the study of factors and features of the
formation of new youth associations in the process of
establishing Ukrainian statehood; considered ways of
formation, features, character and mechanism of reali-
zation of the state youth policy in modern Ukraine; as-
sessed the place and role of youth organizations in the
political system of modern Ukraine; noted the partici-
pation of young people in reforming the economy, spir-
itual life, the activities of legislative and executive
structures. Of fundamental importance is the re-
searcher's conclusion that the state youth policy is a
kind of mechanism through which the state, as well as
political parties, associations, organizations, move-
ments enter into appropriate relationships with young
people, contribute (or not) to the realization of their in-
terests, requests and needs. [8]

0. Kornievsky, who in 1993 defended his disser-
tation on the topic: "Youth movement in the recent his-
tory of Ukraine (the second half of the 80's - early 90's)"
is working fruitfully on youth issues. In 1997, he co-
authored with V. Yakushyk a monograph "Youth
Movement and Political Associations in Modern
Ukraine", which conducted a thorough analysis of
changes in the socio-political orientation of youth dur-
ing the years of independence. The crisis situation in
the society has led to the spread among the youth of
orientations to solve their life problems on their own,
without hope for the help of state or public structures.
The membership of youth in political parties and move-
ments during 1993-1996 was two percent, in youth as-
sociations — 5-6 percent. [9]

In the process of generalization of factual materi-
als about youth organizations, their classification is car-
ried out. Researchers O. Kornievsky and V. Yakushyk
classified youth NGOs according to the main goals and
activities, which are enshrined in their program docu-
ments, highlighting the following groups (varieties):
organizations focused on solving various social and
economic problems of youth; youth charities; youth
"stylistic" organizations that were created to protect and
implement youth non-political initiatives (environmen-
tal, cultural, artistic, sports, etc.); associations that
aimed to train nationally conscious intellectuals; chil-
dren's and youth organizations; associations of young
people who focus on socio-political activities; youth or-
ganizations of religious orientation; youth informal or-
ganizations, including alternative lifestyle groups;
youth societies established on a national basis. [10, p.
2-5] In our opinion, the disadvantage of the classifica-
tion is its excessive detail. In addition, practice shows
that the statutory requirements do not always coincide
with the real affairs of the organization.

However, researchers of the youth movement
were left out of children's and youth organizations of
Ukraine, their formation in the context of socio-politi-
cal transformations of Ukrainian society.

The purpose of our article is to study the devel-
opment of children's and youth organizations in the
context of socio-political and ideological transfor-
mations in Ukraine during 1985-2000.

Presenting main material. The legal status of the
pioneer organization was determined in accordance
with the documents of the Komsomol and party bodies.
In accordance with the decisions of the VV Congress of
the Revolutionary Communist Youth Union in 1922, a
single children's communist organization was formed.
The congress approved its structure, principles of oper-
ation, the main elements of the program. The latest
Regulations on the All-Union Pioneer Organization. V.
Lenin was approved by the Bureau of the Central Com-
mittee of the All-Union Communist Youth Union
(Komsomol) on March 17, 1967. It noted that the pio-
neer organization was a mass amateur communist or-
ganization of children and adolescents in the Soviet Un-
ion, a change and a reserve of the Communist Youth
Union. [11, p. 44]

A new stage in the development of the youth
movement in Ukraine began in the mid-1980s, which
was directly related to the proclamation of the policy of
democratization and publicity. It was an attempt to
maintain party control over the activities of informal
youth associations and groups, which began to emerge
among young people as a form of protest against the
formalism and bureaucratization of state-owned chil-
dren's and youth organizations. The Vinnytsia Regional
Committee of the Communist Party informed the Cen-
tral Committee of the CPSU about the way in which the
ideological orientation of amateur youth organizations
is controlled. In 1988, there were about 1.5 thousand
amateur groups and interest clubs in the region, of
which 280 emerged in 1985-1988. Among them, the
most numerous were associations of socio-political, ar-
tistic, sports and health areas. The relevant department
of the regional committee of the Communist Party of
Ukraine analyzed in detail the activities of informal as-
sociations "Bereg", "Klyuch", "Meeting with the 10th
Museum", "Studio 5", folklore and ethnographic expe-
dition "Podillya", amateur song clubs, fiction, rock mu-
sic. A meeting was held with their leaders in the re-
gional committee of the Young Communist League of
Ukraine. [12, p. 44]

A peculiarity of these associations was amor-
phousness, lack of organizational structures, programs
and statutes. At that time, the legal framework for the
activities of informal associations, which were able to
legalize their activities only under the patronage of "tra-
ditional" organizations - the Komsomol, trade unions,
creative unions - was not worked out. Having the nec-
essary material and technical base, an extensive staff of
dismissed workers, the Komsomol tried to lead young
informals. A voluntary society for the construction of
MZzhK, a city center for scientific and technical creativ-
ity of youth (NTTM), a number of military-patriotic
clubs, which prepared young people for service in the
armed forces of the USSR, educated the younger gen-
eration in the spirit of patriotism and internationalism.
At the beginning of 1989, there were 10 military-patri-
otic clubs in Vinnytsia. Among them the largest were:
"Leninets", which numbered 320 people, "Dome" -
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260, the club at school Ne7 - 120, "Duel” - 78, Patriot -
60 people. There were 1,350 cadets in the clubs, of
which 65 percent were schoolchildren, 25 percent were
students of vocational schools and technical schools,
and 10 percent were working youth. [12, p. 49] Club
"Leninets" united an ideological, physical culture and
sports, sociological center, was a center of leisure for
the surrounding youth. Clubs of fans of fiction, interna-
tional relations, and modern music worked within the
framework of this association; sections of sambo and
judo, Chinese gymnastics, tourism. [12, p. 50]

On March 31, 1988, the city youth association of
teenage clubs "Position" was established. The associa-
tion was organized to increase the socio-political and
social activity of young people, the broad involvement
of the younger generation in scientific, technical crea-
tivity, leisure. At the beginning of 1989, the association
included clubs of ultralight aircraft, vehicles, radio
electronics and computer equipment, the military-tech-
nical club "Dome", the club of young sailors "Brigan-
tine™ and others. Educational work covered 800 chil-
dren and adolescents. In 1988, the city committee of the
Komsomol allocated 120 thousand rubles for the devel-
opment of the "Position”. [13, p. 4] In 1989, 300 thou-
sand rubles were allocated [14, p. 75].

A network of clubs, teen rooms, clubs, sports sec-
tions at the place of residence, etc. played a significant
role in the upbringing of children and adolescents out-
side the team in which they studied. At the beginning
of May 1988 in Ukraine under the leadership of the
Ukrainian Republican Council of Trade Unions 900
youth clubs were established, in which 1430 amateur
associations were organized with the number of partic-
ipants about 57 thousand people, 786 rhythmic gym-
nastics groups, 130 clubs and sections of athletic gym-
nastics. engaged in 25 thousand people. [15, p. 187]
There were 15,439 amateur associations and clubs in
state club establishments. 3682 subdivisions of cultural
and sports complexes worked with the youth. 2498 new
children's groups of amateur art were created, in which
more than 42 thousand participants were engaged. [15,
p. 196]

Informal groups of adolescents and young people
have been appearing in Ukraine since 1985, often in the
basements of deserts and wastelands under the leader-
ship of demobilized soldiers who had served in Afghan-
istan. In January 1988, under the auspices of the
LCYUU, the Republican Center for Military and Patri-
otic Education began its work in Sevastopol - patriotic
education. In 1988, the Center trained about 600 spe-
cialists. At the beginning of 1989, there were about
1,000 military-patriotic associations and clubs in
Ukraine, with about 50,000 teenagers. [16, p. 114-115]

In 1989, there were about 130 military-patriotic
associations and clubs in the Zaporizhia region. They
trained more than 20,000 teenagers for military service.
Among the clubs, the most famous were the Brother-
hood. "Duty", "Change". In December 1988, a regional
center for military and patriotic education was estab-
lished to coordinate the work of the clubs. The center
worked in three areas: preparing young people for ser-
vice; providing assistance to the families of those killed
in Afghanistan and the disabled; search work.

In 1989, search teams found the remains of 415
dead soldiers, searched for relatives of 263 soldiers and
officers. Lists of more than 30 thousand dead have been
compiled. The group "Search”, which was engaged in
perpetuating the memory of those killed during the
Great Patriotic War, and the group "Rehabilitation”,
which immortalized the names of Cossacks who died
during Stalin's repressions, worked in close contact.
[17,p. 9]

Considerable attention was paid to the prevention
of juvenile delinquency. In the late 80's of the twentieth
century, this work was carried out by 779 commissions
for minors, about 7 thousand public inspectors, more
than 9 thousand organizers of extracurricular activities
and 16 thousand pioneers, 3 thousand educators and
physical education instructors in housing and opera-
tional offices (ZhEK), 14 thousand public educators,
32,5 thousand chief mentors. [18, p. 9]

Thus, in the second half of the 1980s, Ukraine had
a diverse system of educating the younger generation,
which relied on the full support of the state and did not
go beyond communist ideology.

On November 21, 1990, at the XI Republican
Rally of Pioneers of Ukraine, the Union of Pioneer Or-
ganizations of Ukraine (UPOU) was established as a
non-political, public association of children and adults.
At that time, the SPOU united 25 regional and Kyiv city
pioneer organizations, and included 687 city and dis-
trict organizations, which included more than 2.5 mil-
lion pioneers. [19, p. 22] Despite the change of the sign,
the inertia of political life kept the pioneer organization
in the orbit of the Komsomol and the CPU for some
time. The urgent problem was to find funds for the
needs of the newly created organization. The X1 Repub-
lican Rally of Pioneers appealed to the Verkhovna Rada
of Ukraine for grants, but the problem was solved slug-
gishly and the Komsomol joined the cause. On January
15, 1991, the Central Committee of the LKSMU sent a
letter to the Politburo of the Central Committee of the
Communist Party of Ukraine, requesting consideration
of a grant to the SPOU Coordinating Council in the
amount of 3 million rubles. rubles needed for the re-
vival and formation of pioneer organizations in
Ukraine, as well as a minibus and a car for the Coordi-
nation Council of the SPOU. " [19, p. 24-29] In addi-
tion, a special resolution "On the need for comprehen-
sive support of the Union of Pioneer Organizations of
Ukraine" was adopted, which defined a new strategy
for relations with the pioneer organization. “The CPU
considers the pioneer organization not as a children's
association of its party, but first of all as a patriotic or-
ganization that directs its efforts to the development of
children's talents and abilities, education of high civic
qualities, collectivism, love for the Motherland, respect
for laws, attributes and symbols of the state ’[20, p. 28].
The last paragraph of the resolution clarified every-
thing, in which it was recommended "regional commit-
tees, city committees, district committees of the Com-
munist Party to organize a broad explanatory work
among the Communists about the importance of the pi-
oneer movement in the party's struggle for youth, for
the socialist future of our country.” [20, p. 30] The man-
ifestation of such attention by the "older brother" in the
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past thus had a political basis. The search for political
allies among public organizations did not help the CPU
in the struggle for a "socialist future.”

The pioneer organization continued its activities in
independent Ukraine in accordance with the programs
- guidelines for the activities of pioneer cells, which
were adopted at the first meeting of the SPOU. These
are the programs: "Berehynia" - the revival of the best
traditions of the Ukrainian family; "Believe in yourself"
- the assertion of personality through useful deeds for
all; "Kotigoroshko" - hardening of body and spirit in
the name of protection of the native land, goodness and
justice; "Red Viburnum" - the study of history, culture,
ethnography of its people; "Pioneer - leader"” - the de-
velopment of organizational skills, culture of human re-
lationships; "Help" - preparation for independent work,
acquisition of economic communication skills; "My
stork's land" - the affairs of adults and children to pro-
tect native nature. According to the UPOU Coordina-
tion Council, at the beginning of 1998 it consisted of
about one million children and adults. [21, p. 123]

The democratization of socio-political life in
Ukraine in the second half of the 1980s led to the emer-
gence of various youth and youth organizations that
were outside the party's influence. Many of them were
the result of the informal wave, which was a nourishing
solution for new associations. Thus, in 1990, the Union
of Minors began its work in Kharkiv, which considered
itself a voluntary non-political organization of children,
adolescents and adults. The purpose of the Union's ac-
tivities was to implement the Convention on the Rights
of the Child, to promote the depoliticization of the
school. An independent children's press agency was set
up in Evpatoria, uniting children (from 12 years old)
and adults. The agency was established to develop chil-
dren's creative abilities and protect their rights and in-
terests. At the beginning of 1991, the organization had
about 100 members - young journalists and photogra-
phers. In 1989-1991 the Boryspil City Patriotic Associ-
ation "Rovesnyk", the ecological center of schoolchil-
dren and students at the ecological organization "Eco-
forum" (Kharkiv), Sicheslav Brotherhood
(Dnepropetrovsk), Sichovy Striltsi (Kyiv) were estab-
lished. . [19, p. 282]

In the western regions of Ukraine, the restoration
of youth and children's organizations, which existed
there until September 1939, began. In January 1989, the
process of revival and development of the Plast chil-
dren's and youth organization began in the Lviv region.
In July 1989, Plast tried to set up a tent camp in the
woods, which was banned by law enforcement in Au-
gust of that year. [22, p.134] On December 16, 1989,
the Board of Trustees of Plast was established. In 1990-
1991, Plast organizations, numbering from 3 to 300
people each, were established in 20 regions of Ukraine
and in Kyiv. On October 19, 1990, the first stage of the
Constituent Assembly of the organization took place,
which ended with the formation of temporary commis-
sions. The last, third stage of the congress, which took
place on April 12-13, 1991 in Ivano-Frankivsk, ended
with the adoption of the Statute of the Ukrainian scout
organization Plast. [19, p. 283]

The layer appeared in 1911. It was preceded by a
book by British General Robert Powell, Scouting for
Boys, which was published in 1907. The ideas of a non-
traditional (at that time) system of youth education are
becoming popular in Europe. There are national scout
organizations. The founders of Plast were young teach-
ers Petro Franko, the son of the famous Ukrainian
writer Ivan Franko, and Ivan Chmola. The organization
borrowed its name from the name of the scouts of the
Cossack army - Plastuns. The official beginning of
Plast is considered to be April 12, 1912. On this day,
members of the circle at the Academic Gymnasium, or-
ganized by O. Tysovsky, took the Plast oath. The or-
ganizers of Plast sought to preserve the internal mean-
ing of the scout movement, to give the youth organiza-
tion a unique national form and connect it with the
Ukrainian folk tradition. [23, p. 18]

The ideological foundations of Plast are expressed
in the Plast oath, which reads: "I swear by my honor
that I will do everything in my power to be faithful to
God and Ukraine, to help others, to live according to
the Plast Law and to obey the Plast leadership.” [24, p.
63]

In the arsenal of Plast's work - the organization of
tent camps, most of which are educational, and the rest
- specialized: hiking, water, sea, environmental, sports,
etc. During the year, in addition to the camps, various
events are held: historical and patriotic, ceremonial,
creative, sports, tourist trips. At the beginning of 1998,
more than 3,500 people were fixed members of Plast,
including 3,300 children aged 6 to 17. Plast has estab-
lished more than 70 branches in most regions of
Ukraine. Branches of the organization are established
in 12 countries of the world. [21, p. 101]

Another scout organization was formed in
Ukraine, which connected its origins with the scouts of
the times of the Russian Empire. The first scout units
appeared in the Crimea in 1989. In 1993, the Federation
(later the name was changed to the Association) of the
Crimean Scouts was formed. In the summer of 1995, at
a conference in Yalta with the participation of repre-
sentatives of scout organizations in Kyiv, Crimea,
Odessa, Zaporizhia and other cities of Ukraine, an or-
ganizing committee was formed to prepare for the con-
stituent congress, which took place on February 25,
1996. At the beginning of 1998, the Scout Association
of Ukraine united 17 regional organizations in different
regions of Ukraine. It consisted of about 5 thousand
members. [21, p. 42]

The Ukrainian children's and youth society "Sich"
considers itself a new national form of the scout move-
ment. In 1991, the Sichi youth center and the first Cos-
sack evening-Sunday school were established in Kyiv,
which initiated the unification of children's Cossack
centers. The process of creating a single organization
was completed on January 9, 1993 at the founding
council of the Ukrainian Children's and Youth Society
"Sich". The purpose of the society is to promote the ed-
ucation of nationally conscious, spiritually and physi-
cally developed citizens of Ukraine on the traditions of
the Ukrainian Cossacks and the principles of Christian
morality. At the beginning of 1998, Sich had branches
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in 18 regions of Ukraine and had about 15,000 mem-
bers. [21, p. 168-169]

The Scout Movement of Ukraine remained outside
the scope of the World Scout Movement (WSM). The
main reason was the ambition of the leaders of the scout
organizations, who failed to resolve the issue of creat-
ing a single all-Ukrainian organization or at least an as-
sociation of scout organizations in Ukraine. In June
1997, the Coordinating Council of Scout Organizations
of Ukraine was formed, which aimed to solve this prob-
lem, but its work did not yield the desired result. [25, p.
96]

The activities of scout organizations are focused
mainly on educating boys in purely masculine qualities
and skills. Promoting the full development of girls and
young women is the main goal of the World Associa-
tion of Guide Girls and Girl Scouts, the largest interna-
tional women's organization with 10 million members
from 136 countries. [26, p. 44]

In the spring of 1992, Boire Wallstad, a member
of the Norwegian Scout and Guide Association, and
Rosie Dunn, program coordinator for Central and East-
ern Europe, visited Ukraine for the first time. In Octo-
ber 1994, the first all-Ukrainian training for the leaders
of the Hayd movement took place in Kyiv. On Novem-
ber 25, 1995, the founding conference of the Associa-
tion of Guides of Ukraine (ASU) took place. The con-
ference adopted and approved the charter of the ASU
and elected governing bodies. In November 1996, the
organization was officially registered with the Ministry
of Justice of Ukraine. At the beginning of 1999, the
ASU consisted of about 1,000 activists.

The main activities of the organization are con-
ducting various seminars and trainings; participation of
representatives of the organization in various confer-
ences, forums, seminars that contribute to the formation
of national and international youth policy; organization
and holding of children's and youth girls' camps; par-
ticipation of guides in environmental projects; conduct-
ing regular classes with girls in order to promote the
development of vital habits. [26, p. 45]

Important importance in the activities of children's
organizations is given to environmental work. During
the years of independence, a number of ecological chil-
dren's associations started working. In 1993, a chil-
dren's ecological center "Bee" was established in the
city of Horlivka. The team of educators-educators on a
voluntary basis joined forces to attract children with a
"green" idea, to instill in their souls a love for their
homeland. Over the years, hundreds of schoolchildren
gathered at the Center, made bird feeders, and studied
the history and nature of their native land. In January
1996, the staff of the Center, with the help of the city
environmental association "Green Movement" and the
regional environmental association "Green Movement
of Donbass" began work on the creation of a regional
center of environmental education "Ekodonbass". In
April 1996, the regional center began operations. A
seminar was held for primary school teachers, leaders
of environmental groups and other organizations deal-
ing with children's environmental education. [27, p. 41-
42]

Since 1989, Ecocenter, an ecological public or-
ganization for children and youth, has been operating
in the Kharkiv region. It brought together students from
city schools and vocational schools, technical schools,
out-of-school groups, university students, and research-
ers. Since 1990, the Kharkivkommunpromvod territo-
rial and production association has been cooperating
with Ecocenter, which is interested in researching the
sanitary and hygienic condition of the Seversky Donets
River. Annual environmental expeditions help to obtain
objective information about the suitability of water for
consumption and sources of pollution. Since 1993, the
expedition has been supported by grants from the Kyiv
office of the American non-profit organization ISAR
(Center for Support of the Development of the Public
Environmental Movement in Eurasia) [27, p. 128-129].

From 1993 to 1998 ISAR provided methodologi-
cal, technical, financial assistance to 49 projects in
Ukraine, Belarus and Moldova, including grants from
15 children's environmental organizations of Ukraine -
student eco-club "Vodogray" (Chernivtsi), children's
environmental association "Gay" (Sevastopol), Com-
pass Club (Kyiv), Murashnyk Children's Charitable
Foundation and others.

The development of children's environmental
movement is facilitated by government agencies. In
1999, the Ukrainian State Ecological and Naturalistic
Center (UDENC) held the First All-Ukrainian Forum
of Children’s Public Ecological Associations, which
expressed a desire to establish a Coordinating Commit-
tee - the Children’s Ecological Parliament. [28, p. 2]

Thus, the development of children's and youth or-
ganizations in Ukraine during 1985-2000 took place in
three stages. At the first stage (1985-1989), the pioneer
organization remained the only mass children's organi-
zation. It operated under the leadership of the Com-
munist Party and the Komsomol. Funding for the work
of numerous out-of-school institutions was provided by
both the state and state-owned public organizations
(Komsomol, trade unions). Despite the formalism, the
ideology of educational activities, there was a diverse
system of education of the younger generation.

A characteristic feature of the second stage (1989
- 1991) is the crisis of confidence in the communist idea
as a core in the upbringing of the child. Informal chil-
dren's organizations, which openly oppose themselves
to pioneer structures, declare themselves loudly. They
turn to the origins of Ukrainian culture, revive tradi-
tional forms and methods of education. There are
changes in the pioneer organization of Ukraine, which
declares its independence from the union structures and
the rejection of the ideological factor in education.

The third stage (90s of the twentieth century) of
the children's movement in Ukraine is characterized by
significant differentiation in the activities of children's
associations, increasing the number of children's organ-
izations The emergence in the early 90s of the twentieth
century various charitable foundations and interna-
tional organizations provide funding for not only the
children's sector, but also public organizations in gen-
eral, has reduced the role of the state in determining the
strategy and activities of children's associations. Local
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organizations began to play an increasing role. Statis-
tics show that at the end of 1999 there were 8 all-
Ukrainian and international children's organizations in
Ukraine - the Union of Pioneer Organizations of
Ukraine, Plast - Ukrainian Scout Organization, Ukrain-
ian Youth Aerospace Association "Constellation™,
Ukrainian Children's and Youth Society "Sich". Asso-
ciation of Guides of Ukraine, Association of Scouts of
Ukraine, Youth Organization of the Union of Officers
of Ukraine "Falcon”, Children's Fund of Ukraine.
While at the regional, city, district levels there were 850
organizations. [29, p. 6]
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RECONSTRUCTION AND RESTORATION OF THE WORK OF THE DNIEPER HIGHWAYS IN
1943 - 1945

Abstract.

The article examines the reconstruction work on the railway transport infrastructure of the Dnieper region,
which is important in economic and strategic terms. This region after the Nazi occupation inherited a critically
destroyed state of railway transport, and for the recjnstruction of industrial enterprises, Dniproges railway net-
work was extremely necessary. Reconstruction of the railway, its work was important not only for the revival of
the Dnieper region, but also the southern regions of Ukraine. A significant team of railroad workers was formed.

Gradually the level of their professionalism increased, the social sphere was revived.

Keywords: Dnieper railway, Dnipro (Dnipropetrovsk), Zaporizhia, railway transport.

Reconstruction processes on transport in different
regions of Ukraine took place differently and had their
own peculiarities. Therefore, studies on the regional
history of the Second World War are on time, because
they allow us to clarify the specifics of the processes
that took place in Ukraine during the years of economic
reconstruction, and thus understand the basic patterns.
Today, in terms of partially destroyed economy of Don-
bass, it has an applied nature.

To study the problem of some importance are
some published works: "Dnieper Railway" [7], "Resto-
ration of the Dnieper. Documents and materials ", other
scientific researches [3].

A brief reference to the history of the Dnieper
highway shows that its construction began in 1875, the
routes of which provided access to the seaports of Kher-
son and Tavriya provinces, and also provided bread
supplies to the central provinces of the Russian Empire.
In terms of freight turnover, the highway took first
place among all in the Russian Empire in the early
twentieth century. In the 1920s, the Yevpatoria-Sara-
buz and Dzhankoi-Armyansk tracks were built. On Jan-
uary 4, the highway was renamed Stalin's, and in 1961
a new one was named Prydniprovska. The highway
served large industrial centers of Ukraine: Dneprope-
trovsk, Zaporozhye, the territory of the Kherson region
and the Autonomous Republic of Crimea [8].

The German-Soviet war completely changed the
lives of railroad workers. Hitler's command at all costs
tried to keep the Zaporozhye place of arms, as its loss
entailed the loss of the Crimea [10, p. 234]. Therefore,
neither the Wehrmacht nor the deep German rear could
do without transport infrastructure [2, p.11]. This was

typical for the Red Army, because after the departure
of the occupiers, the existing fleet of road and rail
transport in Ukraine was insignificant [2, p.59]. There-
fore, there was an urgent need to rebuild the railways.

Before the war in Dnipro (Dnipropetrovsk) there
were: locomotive repair, car repair, switch, traffic light
and electrode plants. In Zaporozhye - locomotive re-
pair. Personnel of highly qualified railway workers
were trained at the Dnipropetrovsk Institute of Railway
Engineers. The commissioning of the above-mentioned
enterprises and institutions created more favorable con-
ditions for the reconstruction of the transport network
of the region and Ukraine. “11. Central State Archive
of Public Associations of Ukraine (TSDAGO of
Ukraine). F.1. Op.77. Ref.47. Arc. 28].

Troops of the South-Western (since October 20,
1943, 3rd Ukrainian) front under the command of Ma-
linowski R.Y. from October 10 to 14, 1943, the left
bank of the city of Zaporizhia was liberated from fascist
invaders. The battles for the island of Khortytsia lasted
until December 29, 1943 [10, p.242]. Soviet troops
completed the liberation of the left bank of the Dnieper
(Dnipropetrovsk) on September 20, 1943 and from
there struck at enemy positions on the right bank. Al-
most a month later, on October 25, the city was finally
liberated from the Nazis [1, p. 93, 96].

In the spring of 1944 there were battles with the
Nazis on the territory where the paths of the Stalin
(Dnieper) railway ran. On March 15, stations and rail-
ways on the right bank of the Dnieper River were
cleared of fascist occupiers [7, p.156].

The invaders retreated, tore down 3,500 turnouts
and 4 tunnels, destroyed 38 large, 35 medium and 602
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small bridges, damaged equipment, causing damage of
1.4 billion rubles [7, p. 157]. .

A major problem for the advancing troops and
railways in Ukraine and, in particular, the Dnieper re-
gion, was the reconstruction of bridges. On the roads of
the North-Donetsk, South-Donetsk, Southern and Sta-
linist highways of the railway bridges, the occupiers
tore down and burned 2087, or 80 percent [11.CDAGO
of Ukraine.F.1. Op.77. Ref.47. Arc. 209]. During the
retreat, the occupiers destroyed two bridges in Dnipro
(Dnipropetrovsk) with a length of 1524 and 1383 me-
ters and in Zaporizhia bridges across the old Dnieper -
370 m and the new Dnieper - 738.1 m. [11. TSDAGO
of Ukraine.F.1. Op.77. Ref.43. Arc. 43].

Reconstruction of bridges significantly affected
the supply of troops advancing on the territory of the
Right Bank of Ukraine. A temporary wooden bridge on
the Dnieper River in Dnipro (Dnipropetrovsk) was built
within 33 days, on which on December 10, 1943 the
echelons began to move. Until now, there was a pon-
toon crossing [7, p.159].

In the area of Dnipro (Dnipropetrovsk) from Oc-
tober 25, 1943 UBVR of the 3rd Ukrainian Front for
7.5 days, built a railway pontoon crossing, which
played an important role in providing troops that ex-
panded the place of arms on the right bank of the Dnie-
per. From November 14 to December 11, 1943, 247
trains (12,266 cars) with cargo for troops passed
through the bridge. [4, p.212].

In the area of Dnipro (Dnipropetrovsk) bridges
were renewed in two stages. First they built a floating,
then high-water temporary bridges on the bypass. A
special pontoon-bridge regiment from the rear areas ar-
rived to perform the work. Together with the railways,
156-meter-long overpasses were built. The transition it-
self was built for 8 days, laying 105 meters daily [4,
p.211].

At the same time, a high-water bridge was being
built, for which 1,088 piles were driven in, and 192
span structures weighing four tons each were installed.
33 intermediate structures of 20-35 tons each were in-
stalled, and two overpasses over 200 meters long were
erected. The works were carried out from November 1
to December 10, 1943. Difficulties with its operation
arose in the spring of 1944, during the ice drift, when
the personnel of three battalions built icebreakers
around the clock and restored damaged bridge struc-
tures [4, p.211].

Also, in order to restore the movement of the eche-
lons, it was necessary to restore the inter-node commu-
nication, without which the work of transport is not
possible. For this used trophy and domestic equipment.
The connection was established on November 30 be-
tween Dnipro (Dnipropetrovsk) and Sukhachivka, oth-
ers stations. Overcoming difficulties, it was possible to
restore the connection between the stations of the left
and right banks of the Dnieper [7, p.159].

While the work was opening, for the reliability of
bridge structures, the Stalinist Railway Department to-
gether with the Dnipropetrovsk Institute of Railway
Engineers created bridge test stations consisting of:
chief, with a monthly salary of 1,400 rubles; Art. engi-
neers (2 people), respectively - 1 thousand rubles; en-
gineers (3 people) 800 rubles; Art. technicians (2 peo-
ple) 600 rubles [11. TSDAGO of Ukraine. F.1. Op.77.
Ref.33. Arc. 93-94]

As soon as the Nazis were expelled from Za-
porizhia, the reconstruction of temporary one-and-a-
half-kilometer bridges across the old and new channels
of the Dnieper began. In Zaporozhia, the enemy de-
stroyed two bridges. The temporary bridge was built
downstream, pouring more than 500 thousand cubic
meters of canvas. Two more bridges were built across
the Old and New Dnieper, 1886 meters long, six me-
dium bridges, and 14 kilometers of road. They were op-
erated until 1952, when they were replaced by capital
ones [4, p.213]. At the beginning of their reconstruction
was hampered by great destruction. Also, the dam of
Dniproges was badly damaged. Therefore, it was de-
cided to rebuild a temporary bridge over the Dnieper
River, the island of Khortytsia, through the southern
part of the Old Dnieper. For the second time, the rail-
way guards had to build such a bridge. The mini fields
on the island of Khortytsia were especially disturbing.
The difficulty also lay in the fact that in January 1944
the thaw began and the air temperature rose to + 5 + 8
degrees. The snow was melting. It rained, there was no
road. Civil railroad workers and the local population
came to the rescue, forming 12 labor battalions of 500
each. Snow and rain prevented the pace of work from
increasing. The first stage of the bridge was put into op-
eration on February 22, 1944, which was of special im-
portance during the intense battles of the troops of the
3rd Ukrainian Front with the German invaders on the
Right Bank of Ukraine [5, p.361]. The resumption of
the Zaporizhia and Dnipropetrovsk railway junctions
contributed to the reconstruction of the region's power-
ful enterprises.

The highway had to be rebuilt in difficult condi-
tions. Enemy planes often bombed stations: once a
bomb hit a tank of gasoline and a pillar of fire rose. The
flames engulfed the train. But the station chief Moisey
Panteleimonovich Tereshchenko, who ordered the re-
moval of trains from the affected area, was not con-
fused, and the fire attracted the attention of the enemy,
who continued to bomb the station. The railway work-
ers did not leave their jobs and continued to perform
their duties as dispatcher Deiko, train builder Reva,
hitchhiker Babenko, and switchman Tereshchenko.
They continued to separate the wagons and put them in
a safe place, not afraid of the flames that continued to
erupt. They did this manually without using a locomo-
tive due to a damaged track. They managed to save 220
tons of food. Two tanks of gasoline remained in the fire.
One was punctured and fuel leaked from it. They man-
ually eliminated the hole, extinguished the fire and im-
mediately started repairing the track. No one left the
workplace until the station's capacity was restored, and
then the echelons began to pass to the front line.

It is worth noting that the scale and pace of resto-
ration work on the highway depended on personnel,
production capacity and material resources. The source
of replenishment of vacancies in transport were railway
workers who were engaged in servicing the railway in
the occupied territories and who were not subject to
mobilization into the active army. Thus, by the Resolu-
tion of the GKO of November 22, 1943 and the decision
of the SNC of the USSR and the Central Committee of
the Comunistic Party /b/ U of November 30, 1943, the
railroad workers who remained in the temporarily oc-
cupied territory were subject to mobilization for recon-
struction work. Soviet and party bodies of Dniprope-
trovsk, Zaporizhia regions and Crimea registered in
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1944 6985 people and 615 workers of other roads
[11.CDAGO of Ukraine. F.1.0m.77.Cnp.234. Arc. 11].
Also, in agreement with local party and Soviet authori-
ties, local workers were involved in transport. This
lasted until July 1944. This practice had a positive ef-
fect on the reconstruction of transport, but from the sec-
ond half of 1944 the replenishment of the highway with
local labor significantly deteriorated. This was due to
the fact that in parallel with its restoration, work began
on the reconstruction of enterprises and institutions of
other industries in Kryvbas, Donbass, Dnieper,
Dniproges, where local authorities directed the flow of
labor. A total of 18,970 local people were hired on the
highway. 1135 workers were sent to other highways of
the former USSR [11. TSDAGO of
Ukraine.F.1.0p.77.Spr.234. Ark.11].

They also used forced labor, as evidenced by a let-
ter from the secretary of the Central Committee of the
Communist Party M. Khrushchev dated December 1,
1943 to the heads of regional executive committees of
Kharkiv, Sumy, Poltava, Stalin, Voroshilovograd,
Chernihiv, Dnipropetrovsk, Kyiv and Kursk regions.
that on the basis of the decision of the T-bills of No-
vember 22, 1943 "On urgent measures to strengthen the
farms of the railways liberated from the German occu-
piers" all employees, both mobilized and voluntarily re-
cruited into the UBVR system of railways, are assigned
to permanent work Decree of the Presidium of the
Verkhovna Rada of the USSR of April 15, 1943 "On
the imposition of martial law on all railways" and "Stat-
ute on the discipline of workers and employees in rail-
way transport.”" Therefore, the Central Committee of
the CP / b / U asks to immediately instruct the district
military registration and enlistment offices of the men-
tioned regions to accelerate conscription into the Red
Army and mobilization of these workers for other types
of work [6, p.671].

The pace of reconstruction depended on the avail-
ability of resources and equipment. Work began on the
basis of local resources. Over time, production equip-
ment on objects of transport came from the funds of the
NKSHS. In 1944, the reconstruction of 14 locomotive
repair plants on the territory that existed before began
occupied by Nazi invaders. Then the Dnepropetrovsk
enterprise was allocated 152 units of metal-cutting
equipment, three compressors. In 1945, 76 more metal-
cutting machines and 10 welding units were also allo-
cated to the enterprise. A total of 228 metal-cutting ma-
chines and 30 units were involved in the production.
This gave at that time the opportunity to implement the
state plan for the repair of locomotives and spare parts
for them. [11. TSDAGO of Ukraine. F.1. Op.77. File 7.
Ark.28].

The revival of railway stations was another im-
portant problem of reconstruction. Thus, the station of
Zaporozhye station was completely destroyed by the
occupiers. Due to the lack of the necessary premises,
the shop of the transport consumer society was tempo-
rarily used for this purpose. A similar situation lasted
until 1947. During this time, local authorities allocated
190 and 123 thousand rubles for its reconstruction. [12.
Central State Archive of the Supreme Bodies of Power

and Administration of Ukraine (TSDAVO), FR-
2.0p.7.Spr.125.Ark. 226].

The staffing and resource provision of the railway
sections made it possible to restore 1,694 km of main
and 1,308 km of communication lines on the highway
by the end of 1943, and by October 25, 1944, 2,366 km
of main roads were put into operation. Also restored 11
stations, 589 production facilities, 30 schools and 137
houses [7, p. 162].

In the process of rebuilding production facilities,
the highways tried to solve the social problems of rail-
way workers, youth and children. So, at locomotive re-
pair, car repair and machine-building enterprises of
mm. Dnipro (Dnipropetrovsk) and Zaporizhia provided
workers with public catering. In April-May 1944, 9
canteens were organized, where 2,470 people were fed,
of which 600 were students of FZO. The lunch diet con-
sisted of two dishes, one for breakfast and one for din-
ner. The quality of food was satisfactory. There were
also household enterprises: 5 hairdressers, 3 sewing
workshops, tin and watch workshops [11. TSDAGO of
Ukraine.F.1.0p.77.Spr.125. Ark.90].

Thus, the reconstruction work on the Dnieper
Railway in 1943 - 1945 significantly contributed to the
increase of military and economic transportation [7,
p.163], as well as the revival of the cities of Dneprope-
trovsk and Zaporozhye as important industrial centers
of Ukraine.
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Anomauis.

B cmammi npedcmasneno pesynomamu ananizy ceticmiunoi peaxyii piznux 3a 6y006010 OiIAHOK 8 MeNcax
mepumopii po3miujerns 0cHogHux cnopyo Tawnuyvkoi eiopo-akymynoiouoi cmanyii. st KOJ#CHOT OLIsHKU pO3-
PAXOBAHO CNEKMPATbHI XAPAKMEPUCMUKY MoOeell TPYHMOBUX MO8y Md 8U3HAYEHO YACMOMHI Olana3oHU MOX4C-
JIUB020 NIOCUNIEHHS CEUCMIYHUX KOIUBAHb TpyHmamu. Hagedeno kopomkuii ananiz ompumanux pesyavmamis. Ilo-
KA3aHO, WO 8 MeXHCax OOHIEL mepumopii, OLNAHKU 3 6IOMIHHOIO 2e0]102i4HOI0 6Y008010 CYMMEBO GIOPIZHAIOMbCA 3d
Ginompyrouumu 61acMUBOCmMAMU BIOHOCHO CELICMIYHUX KOIUBAHD.

Abstract.

The article presents the results of the analysis of the seismic response of various sections of structure within
the territory of the location of the main structures of the Tashlyk hydro-accumulating station. For each site, the
spectral characteristics of soil strata models were calculated and the frequency ranges of the possible amplifica-
tion of seismic vibrations by soils were determined. A brief analysis of the results obtained is presented. It is shown
that within the same territory, areas with a distinctive geological structure differ significantly in filtering proper-

ties in relation to seismic vibrations.

Keywords: seismic response of soil, seismic microzoning, seismic hazard, frequency response
Knruosi cnosa: ceiicmiuna peaxyis tpynmy, celicMiuHe MIKDOPAOHY8AHHS, CeUCMIUHA Hebe3neKa, Yacmo-

mua xapaxkmepucmuxka

Beryn. Metoro ceiicMi9HOTO MiKpopaliOHyBaHHS
OyniBeNbHUX MalaHYMKIB € MPOTHO3 IOBEIIHKH IPY-
HTIB IIPY MOKJIMBOMY CHJIBHOMY 3€MJIETPYCI s IoTie-
pelDKeHHs pyiHYBaHHs Oy/iBelNb 1 ClIOpyA NpH 3emMJie-
Tpycax [4, 6, 7]. He3paxkaroun Ha BENMKY KUIBKICTh PO-
0iT B 1iH ramysi, MPOrHO3yBaHHS MOBEAIHKU IPYHTIB
NPU CHJIBHUX CEHCMIUHMX BIUIMBAX 3aJIMIIAETHCS OJI-
HOIO 3 HalfaKTyallbHIMIAX MPOoOIIeM ceHCMOIIOTii.

CTyniHp MOIIKO/PKEHHS 00'eKTa Mij Yac 3eMiIeT-
PYCY 3aJIeXHTh HE JIUIIE BiJ PiBHS CEHCMIYHMX BILIH-
BiB, aJIe 1 BiJl IKOCTI CEHCMOCTIMKOTO NPOEKTYBAHHS 1
OyxiBHHITBA. 3a0e3medeHHs] HeoOXiTHOI IKOCTI MOX-
JIMBE JIMIIE NPH YMOBI NPaBUIBHOTO NPOTHO3YBaHHS
KIJIbKICHUX TTapaMeTpiB ceficMivHOT HeOe3neKn Maiiia-
HYMKa, 110 3/iHCHIOETHCS 33 JIOTIOMOTOK KOMILIEKCY
poliT 3 ceficmiuHOrO MikpopaiionyBanHs [4]. Ha 1ro
TEMy B HayKOBIiH JiTepaTypi iCHye BeluKa KUTbKICTh
myOumikamnii: cTaTTi, 30ipHUKH Tpars KoH(epeHIii, Mo-
Horpadii Ta iH. B 11 4HCI0 BXOISATH OCHOBOIIOJIOKHI
«knacuyHi» mpami CMP sk itumsasaux — C.B. Me-
nmeenesa, H.B. Illebanina, E.®. CaBapeHCcbKOTO, TaK i
3apyOikaux — K.Croexipo, H.Hrplomapka, E.Posen-
6mrora, I11.0xaMOTO Ta IHIIUX.

[Neprui NOBiOMIICHHS PO BIUIMB I'PYHTY Ha IIPO-
SBU CHJIM 3€MJIETPYCY MOXKHA 3YCTPITH B HpaImsx po-
CICHKHX Ta iHO3€MHHUX BUCHHX BXE Ha MOYaTKy XX

cTomtTss. B TocTaHOBII mpoOimemMu BpaxyBaHHS
BIUIMBY IPYHTOBHMX YMOB 3HauHa 3aciyra HaJeXXuTh Bi-
noMoMy BueHoMy [.B. MymmketoBy [5].

BruiuB JiokanbHUX TPYHTOBUX YMOB Ha BEJIHUYHHY
pyHHYBaHb BaroMo MiITBEPANIIM MaTepiaii Makpo-
CEHCMIYHMX JTOCITIKEHb SIMOHCHKOTO 3EMIICTPYCY
1923 p. Pe3ynbraTil AOCHIHKEHb BUKJIAJACHO B POOOTI
[8]. Byso BcTaHOBJIEHO, IO HAa PUXJIUX BOJJOHACHYEHUX
Bifkyazax piku Cynimu, crioctepiranucs OuibIm pyH-
HyBaHHS, H)K Ha IIUIBHIIIAX JCTOBIAJIEHUX CYTJIHH-
Kax, 3 SIKMX CKJIaJaJIicsl CXHIIM naropOiB.

[iaTBepIKEHHSM TOTO, IO Ha CTYIIIHb CEHCMIid-
HOi HeOe3NeKH TepUTOpil CHIIbHIILIE BIUIMBAIOTH IPYH-
TOBI yMOBH, HiXK MarHiTyja abo eHepris 3eMIeTpycy,
CTaJIM HACJIAKY 3eMIeTpycy B nposinmii KBebek B Jlo-
muHi Jloypenca (Kanana) B 1925 p. Ha Bincrani noHax
100 kM Big BorHUIIIA OyJIM BUSBICHI HAMCHIBHIII TIO-
IIKO/DKEHHS 1 pyHHYBaHHS B OyIiBISIX, B OCHOBI SKHX
Oymu puxii Binkiaagu piku Cs. Ilapns. [pu npomy
CTaJbHI KOHCTPYKIIT 3¢pHOCXOBHINA OyJn 3irHyTI, Oe-
TOHHI TIEPEKPHUTTS CKMHYTI, OCHOBH KOJIOH 3 TIepeHarl-
PYKEHOTO 3a11i300€eTOHY 3iM’siTi. B ToM e yac Ha Bif-
ctaHi npuban3Ho 800 M BiJ BOTHUILA 3eMJICTPYCY B Be-
JIMKOMY TOTeJi, H00y/I0BaHOMY Ha CKEJIbHOMY CXMII,
MEIITKaHII Maike He Bimuynu mei semuerpyc. Jloka-
JIbHA IHTEHCUBHICTh Ha PUXJIMX BIKJIQJax CKJaya Mpu
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IpOMY 8 OaliB, a Ha CKENbHUX IPyHTaX — 3 Oau 3rigHo
MomudikoBaHoi MakpocercMmiunoi mkamn Mepkaii
(MM) [3]. TakuM 4YHMHOM, BIIMIHHICTH B TOBEJIHII
cropyJ, 00yMOBJIeHa I'PYHTOBUMH yMOBaMH, A0csTaja
5 6amnis. [Ipu uboMy 10 celicMidHOTO edeKTy, 00yMOB-
JeHoro (i3MKo-MeXaHIYHUMH BIIaCTHBOCTSIMH IPYHTIB,
OYEBHIIHO, TOJIAIUCS, PE30HAHCHI e()EeKTH.

Ceiicmiuna peaknisi IpyHTOBOI TOBIII TepHUTO-
pii TanumnubKoi rigpo-akymyJow4oi cranuii. B po-
0OTi MpHUBENCHO pPe3yNIbTATH MOJEIIOBAHHS CeHcMid-
HOI peakmii IpyHTOBOi TOBIIi TEPHUTOPii PO3MIIIEHHS
OCHOBHHX cHopya Tamumipkoi Tiapo-aKyMyJIHo9o1
crantii (CAEC) Ha MakCUMaJIbHO MOKITUBI celcMigH1
BIUIMBH B IaHOMY PETiOHI 3 BpaxyBaHHSIM HETIHIHHUX

Mexi:

InskeHepHo-reosoriyi
paiionn

1HXKEeHEpPHO-TEOOriuHHX
paifonis

sBuml. [pyHTOBa TOBLIA CKIIa/IeHa OCANOBUMH BiIKIa-
JAMH 1 CepeHBO Ta IHTEHCUBHO BUBITIMIIMMH I'PAHITO-
rHeiicamu. B pe3ysbrari npoBeneHHs pooiT 3 ceficMiu-
HOTO MiKpopailoHyBaHHSI 32 TpbOMa METOAAMH: Me-
TOJly CEHCMO-T€0JIOTIYHUX aHAJIOT1H, METOy ceiicMiu-
HUX JKOPCTKOCTEH 1 METOIy peecTparlii 3eMJIeTPYCiB,
BHOYXIB 1 KOPOTKONEPIOAHUX MIKPOCEHCM - B MeXax
Maiinanunka Tanummuekoi TAEC Oyno ymoBHO Bupi-
JICHO 5 AiNITHOK (TAKCOHOMETPUYHHX OTUHHIIB), SIKi Xa-
PaKTepU3YIOThCS PI3HUMH 1H)KEHEPHO-TCONOTITHUMH i
CEHCMIYHIMHU YMOBaMH, B TOMY 9HCIIi i pi3HOIO TOBIIHU-
HOIO 0CaZI0BOTO YOXJa Ta rpaHiTo-THe#ciB. Ha puc.1
MIPEJCTaBICHO CXEMY PO3TAIIyBaHHS IiISHOK, BHILIE-
Hux Ha teputopii Tanumueskoi TAEC.

MaiiiaHunka
TrAEC

Puc.1 Cxema pozmawysanns 0inainox na mepumopii Tawnuywvkoi 2iopo-axymymoiouoi cmanyii (FAEC), éudine-
Hux 3a pesyavmamamu CMP komniekcom 3 mpbox Memooig: Memooy ceticMo-2e0102IMHUX aHANO2TH, MeMOOOM
CEUCMIUHUX HCOPCMKOCMeEl I MemoOOM peecmpayii 3eMIempycis, 6UOyXie i KOpOMKONepioOHUX MIKpOCelcm

Po3paxyHKH aMILTI Ty THO-4aCTOTHHX XapaKTepHc-
THK (AYX) TpyHTOBOI TOBIII TEPHUTOPIi PO3MIIICHHS
ocHoBHUX cnopyn Tanumneskoi TAEC npooaunucs 3
BUKOPHCTaHHSIM NporpamMHoro kommiekcy ProShake
[2], po3pobneHOTrO UIT OJHOMIPHOTO MOJICITIOBAHHS
BIATYKY BEpXHBOT YACTHHH PO3pPi3y I'e0JIOTYHOTO cepe-
JIOBHIIA Ha CEMCMIYHI BIUTMBU. YaCTOTHI XapaKTepHc-
THKH PO3PaxOBYBAINCH 3 BpaxyBaHHSM HETiHIHHUX
BIIACTMBOCTEH IPYHTIB JJIsI 1T ITH MOJIeNIel TPYHTOBOTO
CepeIOBHINA IHKEHEPHO-TEOI0r YHIX paioHiB Nel — 5,
TOOTO TAKCOHOMETPUYHUX OJUHUITE. 1)1 KOKHOT 3 MO-
JieNiell TPYHTOBOTO CepeloBHIIa pe3ynsTyoda AUX e
gk 00OBinHOIO cimelicTBa AUX, onepkaHnx ISl pi3HUX
BUIIAJIKIB MaJ{iHHS 3 HIXKHBOTO IIBIPOCTOPY ceHcMid-
HHX KOJIMBaHb (celicMorpam, BEJIHCOTpaM 1 akcenepo-
rpam) 3 pi3HUM CIIEKTPAIFHUM CKJIQJ0M 1 MAaKCHUMaJIb-
HHMH MIKOBUMH ITPUCKOPEHHSIMH.

ITpu nobynoBi AUX mozeneii reosoriyHoro cepe-
JIOBHIIIA IHXKEHEPHO-TEOOT9HNX paiioHiB Nel - 5 B me-

Kax TepUTOPil po3MillleHHs1 OCHOBHUX criopya Tarm-
upkoi TAEC BHKOpHCTOBYBaBCS METO]| €KBiBalCHT-
HOTO JIHIHOTO MOJETIOBaHHS PEakKIlii IPyHTOBOI TO-
BIII Ha ceiicMiuHi BrumBH. [loBemiHKa KOXKHOTO IIapy
I'PYHTOBOI MOJIETI MPH PO3paxyHKax 3ajaBajiacsi Mo-
nemno Kenbsina — @oiirra (B s3xo-npyxHo0). Kox-
HUH Iap TPYHTOBOI MOJIEINI XapaKTePH3yBaBCs TAKIMH
rapaMeTpamH, SIK: TOTYXXHICTb Mapy, IIBUAKOCTI 1MO3-
JOBXHIX 1 TMONEPEeYHUX XBHIb, T'yCTHHOIO, HEIiHIN-
HUMH 3aJISKHOCTSIMUA MOJYJIS 3CYBY 1 Koe(illieHTa mo-
TIIMHAHHA Big nedopmarii 3cyBy. Bukopucranas npu
pO3paxyHKax 3aJIeXKHOCTEH MOIYNS 3CYBY 1 Koedirtie-
HTa TOTJHMHAHHS BiJ Oedopmarii 3cyBY HO3BOJIIOTH
BpaxyBaTH HEJiHIHHY HOBEIIHKY I'DYHTIB IIiJl 4ac 3eM-
JeTpycy.

Ha puc.2 npuseneno AUX ans Mozeneit IrpyHTO-
BOI TOBIIII IH)KEHEPHO-TEOJIOTIYHMX paioHiB Nel — 5 Ta
iX oOBi/iHA.
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AMNNiTygHO-4acTOTHa XapaKTepucTUKa
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Puc. 2. AYX ona T-cknadosoi korueanv NOGepXHi Mooenel IPYHMOB0I MOBUi IHHCEHEPHO-2e0N02TUHUX PALIOHI8
Nel-5 eudinenux 6 mexcax mepumopii posmiugerns ocHosHux cnopyo Tawnuyvkoi TAEC ma ix 066i0Ha, 014 8u-
naoKy naodiHHsA NONepeyHol X8Uli 3HU3y Ha Nidow8y nienpPocmopy

AUX po3zpaxoBaHo st T-cki1a0BOi KOJIUBaHb, Y
BUIAJIKY MaJliHHS TOTIEPEYHOT XBHUJI 3HU3Y Ha MiJOIIBY
HIBIPOCTOPY MiJ JOCHIIKYBAaHHM MailTaHYMKOM ISt
IH)KEHEPHO-TEO0JIOTTYHUX paioHiB Nel-5.

3 puc.2. BUIHO, IO HAWIIUPIIAM YaCTOTHHUM Jia-
Ma30HOM PE30HAHCHOT'O i ICHJICHHSI KOJIMBAHb JIOKaJIb-
HUMH IPYHTOBUMH yMOBaMHM XapakTepusyeTbcsi AUX
MOJIeNIi TPYHTOBOI TOBII 1H)KEHEPHO-TEOIOTITHOTO
paitony Ne I (Tamumumpka rpe6is). BigmiTuMo Takox,
mo AUX Moieni IpyHTOBOT TOBIII iHKEHEPHO-T€0JIOTi-
gHoro paiiony Ne II (Tanumumbka rpediast) MiCTUTD Haii-
OimpIIMi CBif MAaKCUMYM B 00J1acTi HU3BKHX YacTOT,

mopiBHIHO 3 AUX iHONX iHXEHEPHO-TEOJOTiIHOTO
paiioniB. AUX Mozeni IpyHTOBOI TOBIIII iH)KEHEPHO-Te-
oJoriuHoro paiiony Ne IV (qHuMIIE HE3aTOIUICHOIT Yac-
THHU TanumipKol 0anKku), BUAUSIETHCS YACTOTHUM JTi-
ara30HOM PE30HAHCHOTO IMIJICWICHHS KOJHMBaHb JIO-
KaJIbHUMHU IPYHTOBHUMHU YMOBaMH B 00JIaCTi IOCTaTHHO
BHCOKHX YacTOT.

Ha puc. 3 mpuseneno AUX moxeni rpyHTOBOT TO-
BINi IHDKEHEPHO-TEONOTIYHOTO paiioHy Nel (Bomo-
IUTbHA PiBHHUHA), BUIIJICHOTO B MEXaxX TEPUTOPIl po3-
MimieHHs1 ocHOBHUX cniopya Tanumnekoi TAEC.

AmMnnityaHo-4acTtoTHa xapaktepuctuka (TO1)
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Puc. 3. A9X ons T-cxnadosoi koauganb nogepxHi Mooei IPYHmMo8oi moswi iHA#CEeHePHO-2e0102IUHO20 PALIOHI8
Nel (80000invua pisnuna), 6udinenoeo 8 mexcax mepumopii poamiwenus ochosnux cnopyo Tawnuywvkoi TAEC,
0/1 8UNAOKY NAOIHHS NONEPEYHOL XGUT 3HU3Y HA NIOOWEY NIBNPOCIOPY

3 puc. 3 BuzHO, mo AUX Mojeni rpyHTOBOT TOBIII
IH)KEHEepHO-TeoJIoTriyHoro paiiony Nel (BogoainbHa pi-
BHHMHA) XapaKTepU3YEThCSI OJHUM MaKCHMYMOM pe30-
HAHCHOTO Mi/ICHJIEHHS CeHCMIYHIX KOJHMBAHB JIOKAJb-
HUMH IPYHTOBUMHU YMOBaMH 3 YaCTOTHHM Jiala30HOM
Big 9,32 'y mo 10, 74 T'm.

Ha puc. 4 npuseneHo AUX mopzeni IrpyHTOBOI TO-
BIII 1HXKCHEPHO-TEOJIOTIYHOro paioHy paifony Ne II
(Tanummpka Tpediis), BUAUICHOTO B MEXaxX TEPUTOPil
po3mimeHas ocHOBHEX criopy Tanumnmpskoi 'AEC.
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AMnniTyaHo-4acToTHa xapaktepucTuka (TO2)
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Puc. 4. AYX 0na T-cknadosoi konugaHs nOBEPXHi MoOei IPYHIMOBOI MOBUI IHHCEHEPHO-2e0N02TUHO20 PALIOHI8
pationy Ne Il (Tawnuyvka epediis), BUOLIEHO20 6 MeXHCAX MEPUMOPIT POIMIWEHHS OCHO8HUX cnopyd Tautnuybkoi
T'AEC, 0ns 6unaoky nadinHs nonepeyHoi Xeui 3Hu3y Ha niOOUL8y NiNPOCmMopy

AUYX rpyHTOBOTO CepeIoBHUINA iIHKEHEPHO-T€0JI0-
riyroro paiony Ne II (Tanutuupka rpedisi), nmpeacras-
JIeHa Ha pHC.3, XapaKTepHU3YEThCs IMUPOKUM YacTOT-
HUM [ialla30HOM PE30HAHCHOTO ITiJCHIICHHS KOJIUBaHb
JOKaJbHUMH TPYHTOBUMH yMmoBamu Bin 2,08 mo
19,26I'1. B 3a3HaueHOMY YaCTOTHOMY Jialla30Hi CIOC-
TEPIraroTbCs YOTUPU MAKCUMYMHU, 3 SKUX MEPIINA Ta
OCTaHHIA MAalOTh JOCHUTH BEJUKHAN KOCPIIIEHT MiacH-
nenHs. ToMy HaWOULIBIN MiACHICHHS CCHCMIYHHUX KO-
JIMBAaHb JIOKAIbHUMH TPYHTOBHMH yYMOBaMH iHXKEHE-
pHo-reosioriuHoro paiony Ne II (Tanmmieka rpediis)

MOXYTbh CIIOCTEpIraTHCh B YaCTOTHUX Jiamazonax 2,08
-2,54T'uta 14,74-19,26 T'n. MakcumyMu 3 He3HAYHUM
KOe(IIiEHTOM TiICHIICHHS CIOCTEPIratoThCS B 4aCTOT-
HOMY niama3oHi 6,32 — 7,64 I'mta 10,66 — 19, 26 '

Ha puc. 5 mpuseneno AUX mozeni rpyHTOBOT TO-
BIIi iHXKCHEPHO-TEOJIOTiYHOTO paiioHy paitoHy Ne III
(rpe6mi Bepxupoi Bogoimu Tanumnekoi 'AEC), Bumi-
JICHOTO B MEXaxX TEpUTOpii PO3MIIIEHHS OCHOBHHX
cnopyn Tanumumproi AEC.

AmMnnitygHo-yacToTHa xapaktepucTtuka (TO3)
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Puc. 5. A9X ons T-cxnadosoi koaugans nogepxmi mMooei IPYHmMoB8oi moswi iH#CEHEePHO-2e0102IUHO20 PatloHy Ne
III (epebni sepxnvoi soooumu Tawnuyvrkoi TAEC), sudinenozo é medcax mepumopii po3miuyentsi OCHOBHUX CHO-
pyo Tawnuyvroi T'AEC, 0ns 6unaoxy nadinms nonepeynoi Xeuni 3Hu3y Ha nioowesy nienpocmopy.

AYX rpyHTOBOTO CepeIoBHUINA IHKEHEPHO-T€0JI0-
riuHoro pationy Ne III (rpe6ui Bepxuboi Bogoiimu Ta-
mmnekoi AEC), XapakTepusyeTbest 4aCTOTHUM Jia-
Ma30HOM PE30HAHCHOTO 11 JICHIIEHHS! KOJIMBAHb JIOKAJIb-
HUMHM IPYHTOBUMH yMoBaMH Bif 6,12 I'm mo 18,12 I'm.
B 3a3zmaueHomMy YacTOTHOMY [iama3oHi crocrepira-
FOTBCS IBA MAKCUMYMH, 3 SIKAX TEPIINii Ma€ 3Ha9HO Oi-
neImui KoedinieHT migcunaeHas. Tomy HaiOLIBII Tia-
CHJICHHSI CEHCMIYHMX KOJIMBAaHb JIOKAJTbHUMH IPYHTO-
BHUMH YMOBaMH 1H)XKEHEPHO-TEOJIOTITHOTO paiioHy No

Il (rpebni Bepxupoi BomoiiMn Tamumiekoi [AEC),
MOXYTh CIOCTEPIraTUCh B YaCTOTHOMY Jiiana3oHi 6,12
— 7,26 I'n. [Ipyruii MakcuMyMH 3 HE3HAYHUM Koedii-
€HTOM IMIJICUJICHHS CIIOCTEPIra€ThCsl B YACTOTHOMY Jii-
amasoni 14,04 — 18,12 T'n

Ha puc. 6 nmpuseneno AUX mozeni rpyHTOBO{ TO-
BIIli iH)KEHEPHO-TEOJIOTIYHOTO paiioHy paitony Ne IV
(mHUIIE HE3aTOIUTeHO1 YacTUHHM TanumnibKoi Oamkn),
BHIIJICHOT'O B MEKaX TEPUTOPIii PO3MIIIEHHS OCHOBHHUX
cnopyn Tamumumproi AEC.
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AmnnitygHo-yacToTHa xapaktepucTtuka (TO4)
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Puc. 6. AYX 0ns T-cknadosoi konugans no8epxHi mooeni IPYHMO80i MoGuji iIHHCEHEPHO-2e0N02ITUHO20 PAUOHY Ne
1V (Onuwe nezamonnenoi uacmunu Tawnuyvbkoi OAIKu), BUOLIEHO20 8 MeHCax Mmepumopii po3miueHHs 0CHOBHUX
cnopyo Tawnuyskoi TAEC, 014 6unadky nadinHs nonepeyHoi Xeuii 3Hu3y Ha nioou8y nienpocmopy

3 puc. 6. BuaHO, mo AUX mojerni rpyHTOBOT TO-
BIIl 1H)KEHEPHO-TEOJIOTIYHOTO paiiony Ne IV (mHwmIe
He3aTorieHoi yacTuHU Tanuiuibkoi 6ankn), Xxapakre-
PHU3YETHCS OJTHUM UYITKUM MaKCHMYMOM PE30HAHCHOT'O
MIJICHICHHS CEHCMIYHUX KOJMBAHb JIOKAJTbHUMHE IPYH-
TOBHMH yMOBaMH. MaKCHMyM Ma€ JIOCHTh BEIHKHA

Koe(iLlieHT MiCHICHHS CEHCMIYHMX KOJIMBaHb, TA BY-
3bKHI YaCTOTHHUH [iama30H 3 YaCTOTHUM Jiala30HOM
Bix 20,66 I' 1o 21,36 T'm.

Ha puc. 7 npuseneHo AUX mopeni rpyHTOBOI TO-
BIIli 1HOKEHEPHO-TEOJIOTIYHOTO paitony Ne V (3acumana
ninsaka TanumMmbkoi 6anku), BUIIICHOTO B MEKax Te-
pHUTOPii PO3MIMICHHS OCHOBHHX cCIOpyn TanuIuipbKoi
T'AEC.

AmnnitygHo-4acTtoTHa xapaktepucTtuka (TO5)
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Puc. 7. AYX ona T-cknaoogoi korueans nogepxui mMooeni ipyHmosoi moguji indicenepno-2eonociynozo Ne V (3a-
cunana oinanka Tawnuybkoi 6anrku), 8udineno2o 6 medxcax mepumopii posmiugenss ocnosuux cnopyo Tawiauyn-
koi 'AEC, ons 6unaoxky nadinms nonepeunoi Xeuui 3Hu3y Ha nioowey nienpocmopy

AYX mozeni rpyHTOBOI TOBIII iH)KEHEPHO-T€0JI0-
rigHoro paiiony Ne V (3acumnana ninsgaka TanmiumbKoi
0anKmM), XapaKTepU3yeEThCS ONHUM UiTKUM MaKCHUMY-
MOM PE30HAHCHOTO i ICUJICHHSI CEHCMITHUX KOJTUBAaHb
JIOKIBHUMHU TPYHTOBHMH yMOBaMu. MakcuMyMm Mae
JIOCUTB BEJMKHH KOE]INi€HT MiJCHIEHHS CeHCMIYHUX
KOJIMBaHb, Ta BYy3bKHH YacTOTHHMH Jialia3oH 3 4acToT-
HUM Jiama3oHoM Bix 13,54 I'u go 14,22 I'n.

[IpoananizyBaBiiy Bci po3paxoBaHi YacTOTHI Xa-
PaKTEPUCTUKU MOJIeIed IPYHTOBHX TOBIIL I0CIIJDKYBa-
HUX JIIJISTHOK, MOYKHA 3pOOUTH BUCHOBKH, 1110 KoeiIri-
€HT MiJCUIICHHS Ma€ 3HaTHMMA po3ku. Lle, oueBuaHO, €
HACJIIIKOM HETiHIHHOT TMOBEMIHKU TPYHTIB 1 X (PiibT-
pylouux BlacTHMBOCTEW. MoOXKHA CTBEpKYBaTH, IO

MONTYKH OJHOI YiTKOI 3aJIe)KHOCTI, fika O TOB’sA3yBaa
THUII TPYHTY, 9H HOTO KaTEropiro 3a CeHCMIYHUMH Bi1ac-
THBOCTSIMH, 3 OYiKyBaHUMU MaKCHMaJIbHHUMHU MPUCKO-
PEHHAMH € HEe IPOXyKTHUBHUMH. Taka 3anexHicTs Oyne
BimoOpakatu jmie 3arajibHi TeHaeH . [Ipu mporHo-
3yBaHHI HeOe3NEeYHHX (JUIs1 KOHKPETHUX 00 ‘€KTIB) Cei-
CMIYHHX BIUIMBIB HEOOXiHO OyryBaTH 4aCTOTHI Xapa-
KTEPUCTHUKH, SIKi OIIUCYIOTh iX CKJIQJHY 3aJIS)KHICTh BiJ|
OylOBH IPYHTOBHUX YMOB, BiJ BIUIUBY PEOJIOTTYHHX
BJIACTHBOCTEH KOXKHOTO 13 MIapiB I'PYHTY I JOCHTIIKY-
BaHNMH MalJaHIMKaMH IIPU CEHCMIYHUX BIIMBAX Pi3-
HOI BEJIMYMHH.
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BucHosku.

B pob6oti HaBemeHO pe3yabTaTH MOJCIIOBAHHS
celicMIuHOT peakuii IpyHTOBOI TOBILI B ocHOBI Tarim-
IBKOI TiJpo-aKyMymorodoi cranuii. [To po3paxoBanux
YaCTOTHUX XapaKTEPUCTHKAX IPYHTOBOI TOBIII TaKCO-
HOMETPUYHUX OJMHHUIIb, BUAUICHUX B MeEXax IOCIi-
JUKYBaHOI TEpPUTOPIi, BU3SHAYEHO PE30HAHCHI YaCTOTH,
Ha SIKMX CIOCTEpPIraeThCsl 3HaYHE MICUIICHHS ceiicMiy-
HUX KOJMBAaHb JIOKAJIBHUMH IPYHTOBHMH YMOBAMHU.
HaBeneHo kopoTKuii aHaNi3 OTPUMAHHUX PE3yJIbTATIB.
ITokazaHo, moO B Mexax OfHi€l TepuTopii, TUIAHKA 3
BiIMIHHOIO T'€OJIOTIYHOIO OyOBOIO CYTTEBO BiApi3HS-
IOTBCS 32 (UIBTPYIOUMMH BJIACTUBOCTSIMH BiJTHOCHO
CEMCMIYHMX KOJIMBaHb. YacTOTHHUH [ialla30H MOXKIIU-
BOr'0O IIJICHJICHHS CEMCMIYHHUNM KOJMBAHb IS KOXHOI
TaKCOHOMETPUYHOI OJMHUII pi3HMH. Takum 4YUHOM,
JUIS BU3HAUYEHHS CEMCMIYHOI Bpa3lMBOCTI OCHOBHHX
criopy/ B Mexax teputopii TaunmipKoi rigpo-akymy-
JIFOIOYOT CTaHIlii, HEOOXiTHO BpaXOBYBATH BJIACHI Yac-
TOTH CIIOPYIH 1 YACTOTHUH Iiarma3oH MOXIIUBOTO TIiJI-
CUJICHHSI CEHCMIYHUX KOJMBAHb IPYHTAMH IUISHKH i1
po3TanIyBaHHs.

YacToTHI XapaKTEpPUCTUKH IPYHTOBHX KOMIUIEK-
CiB BUKOPHUCTAHO MIPY TeHEPYBaHHI HA0OpiB po3paxyH-
KOBHX aKCeJIeporpaM JuIsi MOJEIIOBAHHS CEHCMIYHHX
BIUIMBIB BiJl MICIIEBUX 3€MJICTPYCIB 1 3eMJICTPYCIiB 30HH
Bpanua Ha ocHoBHi ciopyau Tanummnskoi TAEC
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EFFECTIVENESS OF APPLICATION OF DIFFERENT METHODS OF CONTROL OF BEE
VAROATOSIS

Anomauin.

Y cmammi 0ocnidoceno egpexmueHicmes UKOPUCMAHHS 300MEXHIYHO20 MA XIMIYHO20 cnocobie 6opomvbdu 3
sappoamoszom. O6podKy 60CiN NPOBOOUNU WABLEE0I0 KUCIOMOI ma bininom. Minimanvre ypasicents 60xconu-
HUX ciMell Ha NOYamKy aKMUGHO20 Ce30HYy Oyaa y niomomy micayi i ckaadana y cepeonvomy 1,86%, maxcumym —
¥ KIHYl 0ano20 ce30Hy (8epecenb-dicosmenn) — y cepeonvomy 21,9%. Hatibinvwa 3axiiuenicmes cnocmepieanacs
¥y mpymHegomy po3nniooi, NOYUHAIOUU 3 MPagHs no cepnenb micays (3 3,54 do 27,2%), 60xcoauni cim’i nio uac
8ecHAHOI pegisii Oynu cepednvoi cunu, no 7,2-7,4 gynuuok 60xcin. Bukopucmannsa 30omexuiunozo cnoco6y 6opo-
mvoU 3 8appoamo30m 60ACin NPU3800UMsb 00 3HUICEHHA 3aKNiuenocmi 0o 1,6 % eocenu, 3a 06poOKU Was1e6010
KUCTIOMOI0 3aKiiweHicms 00xcin y kinyi cesony ckaana 0,5%, oininom — 0,4%. Hallehexmueriuioro gusagunace
06pobKa 60xcin 6ininom — 3axaiweHicms 3 6ecHu 00 oceri snusunacy Ha 2,8%. Y mpaeni micayi giomiveno 30ino-
WeHHs pO36UMKY 00ACOIUNUX cimell y Opyeitl epyni na 14,3% i mpemiii — na 4,8%, uepsni —na 8,2 i 11,8%, aunni
—na 11,41 14,1%, cepnni—na 9,11 19,1% ma éepecni micayi —na 6,7 i 9,3% 6i0nogiono, nopieHaHo 3 KOHMPOLEM.
YV cim’ax, de 06pobxry 6i0 sapoamosy nposoduiu b6iniHom, medosa npooykmuenicme ointowa Ha 0,9 ke, abo na
3,7% nopiensano 3 06pobkoio waesnesoio kuciomoio. Cim’i, 8 aKux npoeoouacs 06pooKa wiaenesor KUciomorn
(Opyea epyna), nopieHsHO 3 mMpemvoio 2pynoio (00pobka bininom), npuneciu 0onixcxkcs Ha 2,2%, 8upooOuIU 60CKy
—Ha 3,7% binvue.

Abstract.

The article investigates the effectiveness of zootechnical and chemical methods of combating varroasis. Treat-
ment of bees was performed with oxalic acid and bipin. The minimum number of bee colonies at the beginning of
the active season was in February and averaged 1.86%, the maximum - at the end of this season (September-
October) - an average of 21.9%. The greatest congestion was observed in the drone brood, from May to August
(from 3.54 to 27.2%), bee families during the spring audit were of medium strength, 7.2-7.4 streets of bees. The
use of a zootechnical method to control varroasis of bees leads to a decrease in infestation to 1.6% in autumn,
with oxalic acid treatment the infestation of bees at the end of the season was 0.5%, bipin - 0.4%. Bipine treatment
of bees proved to be the most effective - congestion decreased by 2.8% from spring to autumn. In May, there was
an increase in the development of bee colonies in the second group by 14.3% and the third - by 4.8%; June - by
8.2 and 11.8%; July - by 11.4 and 14.1%, August - by 9.1 and 19.1% and September - by 6.7 and 9.3%, respectively,
compared with the control. In families where treatment for varroasis was performed with bipin, honey productivity
was higher by 0.9 kg, or 3.7% compared to treatment with oxalic acid. Families treated with oxalic acid (the
second group), compared with the third group (treated with bipin), brought a drop of 2.2%, produced wax - 3.7%
maore.

Knrwouoei cnosa: eapoamos, 3axniwenicmo, 0inin, 300mexHiunHuil cnociob, waeneea KUCIOmd, npooyKmus-
HICMb
Keywords: varroasis, congestion, bipin, zootechnical method, oxalic acid, productivity

Introduction. Ukraine is one of the leading coun-
tries with developed beekeeping, producing 4-5% of
the world's honey. The volume of honey production is
directly affected by the number of bee colonies, which
has decreased in recent years. In Ukraine, there are
more than 400,000 beekeepers who keep more than 3
million bee colonies [18, 20].

In recent years, beekeepers have suffered signifi-
cant losses due to the spread of diseases, and one of the
obstacles to the development of beekeeping continues
to be varroasis. Nowadays, bee disease is becoming

more common, and in the absence of timely and proper
treatment often lead to the death of bees. This disease
is registered annually in almost all regions and is quite
difficult to eradicate. The degree of infestation of bee
colonies by the varroa mite in Ukraine is from 0.1 to
20%. The International Epizootic Bureau of Varroasis
has included quarantine diseases of bees in list B.
Therefore, the number and productivity of their bee col-
onies depends on how well beekeepers control the
spread of varroasis in their apiaries [8].

Varroa is affected by larvae, pupae and adults of
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the bee family, which is caused by the parasitic mite
Varroa jacobsoni. Infected bee colonies are the source
of infection. The largest number of parasites is found
on young bees and drones. The varroa mite is transmit-
ted from one family to another by bees during theft,
drones during flight, when healthy bees come into con-

tact with sick honeybees, when the affected brood is

-
-

moved to healthy families, near watering holes, and
apiaries roam. During the active beekeeping period, the
main place of concentration of the mite is located on
the printed brood and beehives. Drone brood, compared
to the brood of worker bees, is affected by 7-15 times
more [4, 14].

Fig. 4. Mite on imago and drone brood

The parasitism of the mite on the bee pupa causes
various disorders in its body. By parasitizing on adult
bees, female mites cause them to weaken. In families
affected by ticks, flight activity is reduced and, conse-
quently, medical productivity is reduced. By parasitiz-
ing on bee brood, mites cause significant changes in its
metamorphosis, due to which defective bees emerge
from the cells. The greatest changes occur in the second
period of development of the larval stage of the bee.
Affected bees are much smaller in size and lighter in
weight. Their body contains less protein and fat. Ab-
dominal shrinkage and lack of wings in worker bees
and drones are often observed [6, 9].

External signs of the disease in the bee family ap-
pear after 2-3 years of mite infestation and when more
than 20% of bees are affected. A slight defeat by the
varroa mite does not significantly weaken the strength
of the family and significantly reduce its productivity
[12]. With a strong invasion, especially in autumn, the
brood is variegated, part of the caps over the printed
brood failed, some holes in the caps of irregular shape,
dead larvae and pupae are at different stages of decom-
position, and putrefactive mass is easily removed from
the cell. The infested bee family does not provide itself
with food, weakens sharply and, as a result, dies, espe-
cially after the autumn replenishment of food supplies
with sugar [4].

Winter sick bees do not form a club well, are rest-
less, there are cases of defecation from feces inside the
hive, they have an underdeveloped fat body. Severely
affected by varroasis bees die during the winter or
weaken rapidly [7].

The beekeeper can determine the affliction of api-
aries with varroasis, as well as the effectiveness of the
applied anti-varroasis drugs by controlling the rash of
ticks. To have complete information on the infestation
of bees with varroasis and the effectiveness of the vet-
erinary drugs used, the beekeeper must control the tick
rash in 20% of families in the apiary or in every 5th
family. Determination of congestion should be per-
formed three times a year. Ticks are counted for the first
time in the winter, because part of the tick population
dies in winter and falls to the bottom of the hive, which
is clearly visible among other debris in the family. Un-
dersea with beehive debris of each hive is sifted on a
paper sheet through a sieve with holes of 3-4 mm. Then
use a magnifying glass to count the number of dead fe-
males of the varroa mite. During the winter, the natural
mortality among varroa mites is about 10-30%. If there
are several ticks in the winter garbage, it is a low inci-
dence of varroasis in the family, a few dozen - medium,
a few hundred - strong.

The family is assessed for the second time in the
summer after the main medical collection (late July-
early August) after the control of the varroa mite. The
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degree of family infestation is assessed by calculating
the average daily mite rash in the last two weeks of
July. If the daily rash of dead ticks is five or more, it
indicates a strong defeat of the family by varroasis.
Therefore, the beekeeper should start anti-varroa treat-
ments as soon as possible in the fall, because during this
period there will be about 3-4 thousand ticks in the fam-
ily. In families without brood, the average daily mite
rash should not exceed 0.5 mites per day. If the tick rash
is large, then antivaroatous treatments begin to perform
immediately after the last pumping of honey. The third
time the tick rash is controlled in late September [15].

Measures to control the pathogen, Varroa mite, are
improving from year to year, but it has an extraordinary
ability to adapt to most drugs used against it [3].

Many methods and means of combating varroasis
have been developed in the world practice of beekeep-
ing [16, 17]. To overcome varroasis, treatment should
be comprehensive, using control methods so that they
are effective and at the same time not harmful to hu-
mans and bees themselves. To control the varroa mite,
beekeepers often use the zootechnical method, oxalic
acid and bipin.

Zootechnical methods of control of varroa mite:
use of building frames; formation of layers with closed
brood; use of building frames with open drone brood;
artificial swarms [2, 11].

By creating a breeding break in the family, the
number of cells available for mite reproduction can be
significantly affected. This break can be achieved by
isolating or removing the uterus from the family for
about 3 weeks. During this time, all the brood is born,
so the mites move from the cells to adult bees. This ap-
proach alone or in combination with chemical treat-
ment can affect the growth of the varroa mite popula-
tion [21].

Varroa mites have a higher reproductive rate in the
brood of drones than in the brood of worker bees, due
to the longer period after sealing, which allows the
mites to give birth in the cells of worker bees only 1.3-
1.4 pieces. per cell, and 2.2-2.6 pcs. offspring in drone
cells. In addition, the period of infection of drone brood
is 40-50 hours, in the brood of worker bees - 15-30
hours [1].

In recent years, the most effective against varroa
mites have been the treatment of bee colonies with

chemicals in the barren autumn-winter period. At this
time, the bee families finish growing the brood and the
mite turns into bees. There are many of them, but the
most popular against ticks are methods using acids (ox-
alic, lactic, formic), as well as drugs with different ac-
tive ingredients [10, 13].

The fight against varroasis requires significant fi-
nancial costs, which consist of organizational and eco-
nomic, veterinary and zootechnical measures. The dif-
ficulty in combating varroasis is primarily that at all
stages of development, some adult mites are in cells
with sealed drone and bee brood [19]. At present, vari-
ous foreign and domestic chemicals have been devel-
oped to control the varroa mite. However, only the in-
tegrated use of various drugs and zootechnical
measures can successfully overcome varroasis in apiar-
ies [13].

In connection with the above, the urgent task of
beekeeping is the timely detection of the pathogen, as
well as the organization of comprehensive measures to
control the mite Varroa jacobsoni.

The aim of the research was to determine the im-
pact of various measures to combat bee varroasis on the
biological parameters of queen bees, the development
of bee colonies and their productivity.

Material and methods of research. A study of the
effectiveness of zootechnical biological methods and
chemical acaricides in the control of bee varroasis was
conducted on bee families of the Ukrainian steppe
breed.

Experimental groups were formed by the method
of analog groups. For the experiment at the end of
March 2018, three groups of bee families were formed,
5 families in each. When forming groups of bee fami-
lies, the following were taken into account: the strength
of the family, the amount of fodder stocks, the number
of printed brood and the number of bee colonies.

The study of the effectiveness of the use of com-
prehensive measures in the fight against varroasis of
bees was carried out using generally accepted methods.
According to the scheme of the experiment (Table 1) to
control varroasis in bee colonies of the control group
during the spring-summer period used a zootechnical
method, for which the drone brood was removed every
12 days.

Table 1

The scheme of the experiment

Group Number of families Means to combat varroasis of bees
1- control 5 Zootechnical method
2 — experimental 5 Zootechnical method + oxalic acid
3- experimental 5 Zootechnical method + bipin

The bees of the family of the second experimental
group, in addition to using a zootechnical method to
control varroasis, were additionally treated with oxalic
acid in two periods per season: after the spring audit (in
the third decade of April) and after pumping honey of
the main honey harvest (in the last decade of August).
Because oxalic acid does not penetrate through the
caps, it is most effective in periods without brood,
which makes it useful in the early spring [10]. Oxalic
acid was used at an ambient temperature of not less than

14 0C in the form of an aqueous solution. The solution
was prepared at the rate of 20 g of pure crystalline acid
per 1 liter of boiled water cooled to 36 0C. With the
help of a sprayer "Rosinka" bees were sprayed on the
hives, making sure that the solution does not fall on the
open brood. To do this, the honeycombs were pushed
to the width of two frames and the solution was directed
from top to bottom, as well as to the bees that were on
the walls and bottom of the hive. In April and August,
the treatment was performed again after 7 days.
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The bees of the family of the third experimental
group after the end of honey collection and the release
of the last brood were additionally treated with bipin 2
times in late October, after 7 days. Bipin was used as
an aqueous suspension - one ampoule (1 ml of concen-
trate) was dissolved in two liters of clean water. The
bees were sprayed with a syringe at the rate of 10 ml
per bee street. During the spring-summer period, drone
brood was regularly removed from bee colonies of the
third experimental group every 12 days, similarly to
families from the first and second groups.

In the experiments, before and after treatment,
bees were sampled from each family and the level of
entrapment was determined by the Petrov method. Ac-
cording to this method, 50-100 bees were placed in a
glass jar filled with hot soap solution and stirred peri-
odically for several minutes. After the bees floated to
the surface and the mites settled to the bottom of the
jars, the solution was carefully drained with the bees in
each sample and the sediment was examined by count-
ing the number of mites. Counting the number of bees
and mites, determined the percentage of congestion.
Clogging up to 2% was considered small, up to 4% -
medium, more than 4% - strong.

The level of congestion was also determined in the
brood. To do this, the lids of 100 cells with brood were
cut with a heated sharp knife and examined the elon-
gated larvae and cells. After removing the larva from
the cell, counted the number of mites that are on it. Dur-
ing the examination, the number of mites that are di-
rectly in the cell was counted. Then the obtained data
of brood larvae were summed with the data of adult bee
infestation and the average value of bee colonies was
determined.

For preliminary diagnosis of the presence of bee
colonies for varroasis in the winter-spring period, after
exposing the bees from the wintering ground and the
first cleaning flight of bees, the presence of mites in
samples of plague collected with wax caps and debris
from the bottom of the hive.

The strength of bee colonies was determined by
the number of streets occupied by bees at the end of
March, during the spring audit of bees and at the end of
October, during the autumn audit of bee colonies. It was
assumed that the standard honeycomb size of 435x300
mm contains 250 g, or 2500 bees, which corresponds to
one street. The outer parts of the extreme frames were
taken as 0.5 streets. Multiplying the number of streets
occupied by bees by the number of bees corresponding
to one street determined the strength of the families.

The presence of brood in the nest was determined
by two indicators: the number of frames on which the
brood is placed and the absolute number of brood in the
family per cell. The number of brood during the spring
audit of bee colonies was determined using a frame-
grid divided into squares of size 5x5 cm. One square of
such a grid contains 100 bee or 75 drone cells. Deter-
mining the number of squares occupied by the brood,
multiplied by the corresponding number of brood (100
or 75).

The yield of marketable honey was determined by
the amount of honey pumped from each bee family dur-
ing the beekeeping season.

Wax productivity of families was determined by
the number of frames of rebuilt honeycombs based on
honeycomb, which was substituted in bee families reg-
ularly, as they rebuilt [5].

Results and discussion. The conducted re-
searches carried out the analysis of extensiveness of de-
feat of bee families by a varroa mite. Based on the data
obtained, four related to the biology of the bee family
during the development of the Varroa mite in bee colo-
nies [14].

The first period, from March to May, was associ-
ated with the change of overwintering bees, new ones
and the beginning of the increase in the number of bees
in the families. During this period, the extensive infes-
tation of families with the varroa mite did not exceed
3.27%, which is due to the natural death and rash of
mites during the winter and spring.

The second period, from May to August, was char-
acterized by an increase in the number of bees in the
families and an increase in the extent of bee infestation
by the varroa mite.

The third period (from August to October) was de-
termined by the cessation of uterine oviposition and,
accordingly, the growth of the family, the change of
summer bees by young ones that go into winter, and the
formation of a winter club. At the end of this period,
there was a peak in the extent of bee infestation by the
varroa mite, averaging 21.9%.

The fourth period - wintering (from October to
March). This period was characterized by the absence
of brood. Therefore, varroa mites did not reproduce and
only female mites were present in the families.

The extent of adult invasion reached critical values
during the formation of winter generation of bees (Au-
gust-September) and therefore posed a threat to the vi-
ability of bee colonies in the autumn and family devel-
opment in the spring of next season (Fig. 1).
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Fig. 1.
Dynamics of development of extensiveness of varroasis infestation in bee colonies during the active season,%

When studying the dynamics of development of
varroasis, it was found that the minimum damage to bee
colonies was in February and averaged 1.86%, the max-
imum - in late September-early October - an average of
21.9%.

Mass development of the Varroa mite occurs in
the summer, which feeds and develops mainly on drone
brood. The highest infestation was observed in drone
brood from May (3.54%) to August (27.2%). Conges-
tion of drone brood in March, compared with February,
increased by 0.86 percentage points. Then in each sub-
sequent place compared to the previous increase was as
follows: in April - by 1.05 percentage points, in May -
by 8.16 percentage points, in June - by 1.9 percentage
points, in July - by 13, 6 p.p. There have been no drone
broods in families since August, so this figure has not
been studied this month.

The congestion of brood of worker bees had a sim-
ilar dynamics. At the beginning of the active season,
this figure was almost on a par with the data of drone
brood. Starting from April, the number of mites on
brood of worker bees during the year increased (from
3.54% to 19.6% in September). However, the increase
in the larvae of worker bees was gradual, in May - by
3.82 percentage points, in June - by 2.67 percentage
points, in July - by 3.5 percentage points, in August -
by 2.7 percentage points. .p., September - by 3.0 p.p.

Invasive disease varroasis in brood of worker bees
developed less than in drone, but more than in adult
bees. If at the beginning of the season in the first three
months this figure was almost the same, then in the fol-
lowing months there was a noticeable difference in fa-
vor of brood of worker bees. This is due to the fact that

in the summer months of the active season, the mite de-
velops mainly on the drone brood. In May, the reduc-
tion in brood entanglement of worker bees was by 4.27
percentage points, in June - by 3.5 percentage points, in
July - by 13.6 percentage points.

At the end of the active season, the uterus reduces
egg-laying, ie the brood is smaller, and the mite in-
creases in adults. And at the end of the active season
(September) in bee colonies congestion is 21.9%, an in-
crease over the previous month by 8.5 percentage
points.

Determining the level of infestation of bee colo-
nies with varroa mites is the most important component
of measures to treat bees from varroasis. Mite infesta-
tion of more than 3% causes a significant departure of
their bees. If bees are affected by ticks in autumn, more
than 10% have no guarantee of their survival, even if
the bees are treated with anti-varroa drugs. If in July the
degree of mite infestation of bees is less than 1%, treat-
ment against mites can be postponed until the fall, after
pumping out the honey. If in the beginning of summer
till October the defeat of bees by a tick in families
makes 5-6%, their number increases depending on
force of families. In particular, in weak families up to
28%, in strong - up to 20%, ie the number of mites in-
creases 4-5 times over the summer.

Treatment of bees for varroasis involves primarily
reducing the number of varroa mites to a safe level for
bees. In our experiment conducted in the apiary of the
farm in the beekeeping season of 2018, the fight against
varroasis was carried out according to the scheme dur-
ing the months of May-August (Table 2).
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Treatment of bee colonies of the second experi-
mental group with oxalic acid was carried out in two
periods: spring and late summer, and the third experi-
mental group (bipin treatment) - only in autumn. All
groups of experimental families for their removal from

the winter, according to the results of the spring audit,
are characterized by the same indicators of strength,
number of feed stocks, printed brood and the level of
congestion (Table 3).

Table 3
Characteristics of experimental groups of bee colonies, group average
Numpgr of The stre_ngth of Amount of Number of Clogging of bee
Group famllles, the family, the feed, kg printed brood, colonies,%
pieces cells pcs.
1- control 5 7,4 6,7 830 3,1
2 — experimental 5 7,3 6,5 840 3,2
3- experimental 5 7,2 6,8 820 3,1

As can be seen from Table 4, bee families during
the spring audit were of medium strength, 7.2-7.4 bee
streets in each family, and had an average of 4 squares
of 5x5 cm on each frame on two hives printed brood.

After the equalization period, on April 24, the sec-
ond experimental group was treated with oxalic acid.
This treatment was repeated after 7 days at a tempera-
ture of 14-15 0C. Before and after treatment of bee col-
onies, the degree of Varroa mite infestation was deter-
mined. The degree of infestation of bee colonies by the
varroa mite for this period was average and amounted
to 3.1-3.2% with an intensity of invasion of 1-2 speci-
mens.

From May to the end of August, the following zo-
otechnical measures to control varroasis were carried
out in the apiary in all bee families according to the
scheme:

- the use of wax frames, on which bees rebuild
drone cells, and after sealing the drone brood removed
it from the nest with mites every 12 days;

- the use of mesh subframes to catch mites, which
fell from the bees to the bottom of the hive and rarely
climbed back to the bees.

The intensity of the use of zootechnical and chem-
ical agents to combat varroasis can be judged from the
data in table 4.

Table 4

Degree of defeat of bee families,%

The degree of damage to bees Varroa J.,%
Group Date of examination + before the start of the season,%
31 March | 24 April | 6 September | 18 October
1- control 3,1 3,1 1,7 1,6 -1,5
2 - experimental 3,2 1,2 1,8 0,5 -2,7
3- experimental 3,2 3,2 1,7 0,4 -2,8

During the summer, the number of mites in bee
colonies does not decrease, and they focus mainly on
drone brood, so it was removed from the hives of all
three groups every 12 days. This zootechnical measure
restrained the growth of congestion.

These tables show that the use of only a zootech-
nical method to control varroasis of bees in the first
control group leads to a reduction in congestion by al-
most half (from 3.1% in spring to 1.6% in autumn).
However, the zootechnical method is not effective
enough to remain the only means of controlling varroa
mites. The use of chemicals to combat invasive disease
in the experimental groups had a significant effect on
reducing bee infestation. Thus, the treatment of bees of
the second experimental group with oxalic acid had a
positive effect on their recovery. The infestation of
these bees at the end of the beekeeping season was only
0.5%, which is 2.7% less than the initial infestation rate
(at the end of March).

Treatment of bee colonies of the second experi-
mental group with oxalic acid (2 times in spring and 2
times in autumn) significantly reduced the rate of con-
gestion. Immediately after treatment of families with
this drug in the spring congestion decreased to a mini-

mum (from 3.2 to 1.2%), but in the process of develop-
ment of bee colonies congestion increased again and on
September 5 amounted to 1.8%, and after autumn treat-
ment with oxalic acid decreased again and amounted to
0.5%.

The treatment of bees of the third experimental
group with bipin in the beginning of October proved to
be the most effective. As a result of treatment with this
drug, the congestion decreased by 2.8% compared to
the spring period.

Thus, due to the use of chemicals to combat var-
roasis by the end of the beekeeping season it was pos-
sible to reduce the rate of congestion to 0.4-0.5%
against 1.6% using only zootechnical control measures.

Thus, as a result of the use of various means of
combating varroasis in the complex (zootechnical +
chemical) gives a relatively better effect than the use of
only zootechnical means.

However, it should not be forgotten that chemicals
to some extent affect the health of bees and the quality
of bee products. Therefore, with such a relatively low
congestion of families in the spring, you can avoid
treating them with chemicals during this period (Ta-
ble 5).
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Table 5

Changing the enclosure of bee colonies as a result of the use of chemicals (autumn treatment)

Group of bee families

The name of the drug used to treat bees

Clogging,%
before processing | after processing

2 — experimental Oxalic acid

18 0,5

3- experimental Bipin

1,7 0,4

It is better during the spring-summer period to reg-
ularly, every 12 days, remove drone brood and treat
families in the fall with bipin or oxalic acid.

During the beekeeping season, the rate of increase

in the strength of bee colonies of different groups was
not the same and almost did not depend on the means
of combating varroasis, and varied greatly from period
to year (Table 6).

Table 6
Changes in the strength of experimental families during the beekeeping season
Date of observation Number of honeycombs occupied by bees Number of bees, thousands
group of bee families group of bee families
1 2 3 1 2 3
31 March 7,4 7,3 7,2 18,5 18,3 18,0
24 April 6,5 6,5 6,4 16,4 16,4 16,0
15 May 10,5 12 11 26,3 30,0 27,5
16 June 17,0 18,4 19 42,5 46,0 47,5
15 July 18,4 20,5 21 46,0 51,3 52,5
20 August 11 12 13,1 27,5 30,0 32,8
11 September 7,5 8,0 8,2 18,8 20,0 20,5

The production of brood in bee colonies is best de-
termined during the beekeeping season by the strength
of the family, ie by the number of streets well populated
by bees. The data of the obtained researches show that
the development of experimental families of all groups
during the season took place in comparison with the
same intensity. In the development of bee colonies,
there was a general pattern inherent in the biological
properties of bees: after the winter, the strength of the
family decreases slightly, then increases, and before the
onset of wintering decreases again.

Additional treatment of bee colonies of experi-
mental groups with chemical acaricides against varroa-
sis somewhat affected their development. During the
treatment of bees with chemical acaricides, the number

of bees in the experimental families was higher since
May. In May, the increase in the second group by
14.3% and the third - by 4.8%; June - by 8.2 and 11.8%;
July - by 11.4 and 14.1%, August - by 9.1 and 19.1%
and September - by 6.7 and 9.3%, respectively, com-
pared with the control. Because additional treatment of
bee colonies with oxalic acid and bipin chemicals had
a greater effect on varroa mite shedding than only the
biological method of removing drone brood, this con-
tributed to better development of bee colonies in the ex-
perimental groups.

The various measures to control varroasis used in
the experimental apiary during the study period signif-
icantly affected the productivity of bee colonies (Table
7).

Table 7
Productivity of bee colonies, on average per 1 family
. Group
Month active season 1-control 2-experimental 3-experimental
Production of marketable honey, kg 21,5+0,18 23,3+0,47 24,2+0,25
Rebuilt honeycombs, pieces 7,1£0,08 7,6+0,12 7,340,14
Produced wax, kg 1,2+0,02 1,4+0,01 1,33+0,02

The highest rates of honey productivity of bee
families were in the third group, where per bee family
per season received honey by 2.7 kg, or 12.6% more. In
the second group, bee colonies produced 1.8 kg, or
8.4% more honey than in the control, but compared to
the third group, less than 0.9 kg, or 3.7%.

The bees of the experimental families produced
more wax during the reconstruction of the hives. The
second experimental group was the best in terms of the
number of reconstructed cells. Thus, the advantage in
this group was 0.5 pcs. honeycombs more per bee fam-
ily, or 7.0% compared to the control. When comparing
the studied indicator between the experimental groups,
the bees of the second group, compared with the third,
rebuilt by 0.3 pieces, or 4.1% more honeycombs.

The wax capacity of bees of the second group was
higher by 16.6%, the third - by 10.8% against the same
indicator of the first group. The advantage between the
experimental groups was the second - by 5.3%.

In May, almost the same amount of protein feed
was collected from the bee families of the experimental
groups - 115.5-118.3 g, in June the indicators already
differed between the groups. Thus, the bees of the sec-
ond group collected 6.8 g, or 6.4% more bee pollen, in
June the difference was more significant, in the second
group more by 18.8 g, or 17.7%, the third - by 9, 4 g, or
8.9% (Fig. 2).

During the experimental period (from May to
July) from bee families of experimental groups col-
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lected a larger amount of bee pollen, namely, in the sec-
ond group 354.6 g, which is 27.2 g, or 8.3%, the third -

130

347.1 g, which is 19.7 g, or 6.0% more than the first
control (327.4 g).
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Fig.2. Monthly collection of pollen bees, g

Families treated with oxalic acid (group 2) com-
pared to the third group (bipin treatment) brought 7.5 g,
or 2.2% more pollen, into the nest (Fig. 2).

Thus, analyzing the productivity of bee colonies,
it can be stated that the congestion of bee colonies from
spring to autumn with different methods of treatment
against varroasis significantly affected their honey and
wax productivity and collection of pollen.

Conclusions. The minimum number of bee colo-
nies in February was 1.86%, and the maximum in late
September and early October was 21.9%. The largest
congestion in the drone brood, from May to August
(from 3.54 to 27.2%). The use of a zootechnical method
to control bee varroasis leads to a decrease in conges-
tion by 1.5, with treatments with oxalic acid - 2.7 and
bipin - by 2.8%. In May, the development of bee colo-
nies in the second group increased by 14.3% and the
third - by 4.8%; June - by 8.2 and 11.8%; July - by 11.4
and 14.1%, August - by 9.1 and 19.1% and September
- by 6.7 and 9.3%, respectively, compared with the con-
trol. During the season, honey was obtained in the sec-
ond group by 12.6%, the third - by 8.4% more honey
compared to the first group, which did not treat bees
with chemical acaricides. From bee families of the sec-
ond group more pollination was collected, in compari-
son with control, by 8,3%, the third - by 6,0%. Wax
secretion in families of the second group was higher by
16.6%, the third - by 10.8%.
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The article shows the effectiveness of milk production of different breeds of cows. The influence of external
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Atipupckas mopona kopos. Ilomyumna cBoe
Ha3BaHHE B YECTh PETMOHA, IJIe €€ Ha4all pPa3BOAUTH,
— Oiipmup, [oTnanaus, rae ee ycHeIHO BhIpali-
BAIOT U Cero/iHs. BeIBeieHa MpU MOMOIIH ATTUTEIHHOTO
YIIy4IIeHUS BUIOB MECTHOTO CKOTa C IMOCICAYIOIIUM
CKpelmMBaHueM ¢ Heckoibkumu nopoaamu KPC — ros-
JAHJICKOW, TePHCEUCKOM, IEBOHCKOH 1 TepeH(OPpACKOH
nopoaamMu. CaMOCTOSATENbHON HOPOIOM AMIupckas
o0psBieHa B 1862 roxy. Otor KPC npeamounTaror cy-
POBBIH KJIMMAT >KapKOMY — IOTOMY LIMPOKO paclpo-
crpaneH B Kanane, CIIIA, ®unnsuauu, a Takxe B Ce-
Bepo-3amagHom u LlentpanbHoM okpyrax Poccunm, 3a-
HUMAIOIIEH BTOPOE MECTO M0 HAJUYMUIO MOIYNALNH, a
camast Gonplnast 00IIas YUCICHHOCTh alpIIUPOB HMe-
erca B Ounnsaaauu. Tem He MeHee, pa3BOAAT TAKUX KO-
poB u B ABcTpanuu [1]. I'ommTHHCKAas WIH TOJIITHHO-
(pusckast nmopona kopoB. CaMblif pacIpoCTpaHEHHBIH
Bug KPC B mupe. BriepBrie nosiBuiiach Ha TEPPUTOPUHU
Hupnepnannos. beuta BBesena B CeBepHy0 AMEpPUKY B
1852 ronay, 3aTeM /715l HOBBILIEHUS MOJIOYHOM MPOIYK-
THUBHOCTH ObUIa CKpelleHa ¢ HEMELKUM KPYIHBIM po-
rateiM ckotoM. B CIIIA u Kanazie OypeHOK coBepIIcH-
CTBOBaJM B OCHOBHOM IO BEJIMUUHE YJ0S U KUBOMY
BECy NPH HECHJIBHOM OTOOpE MO >KUPHOMOJIOYHOCTH.
Jonroe Bpems HOCHIIa Ha3BaHHUE TONIITHHO-(DPU3CKON
B CBSI3U CO CIIMSTHHEM ACCOUHMAIMHA 3aBOTYHKOB COOT-
BETCTBYIOIIMX BHIIOB. 3aTeM, B 1983 rony, ee Ha3BaHue
COKPAaTWJIM 10 HBIHEIIHEro — rojmruHckas. B Poccun
nosiBuiack B 1956 roay: 31eck pa3BoOIsT NpeuMyllie-
CTBEHHO UYEPHO-NIECTPBIX KOPOB 3TOrO HAMPABJIEHUS,
OJIHAKO, €CTh M MecTpo-KpacHele. VX monyumnu npu
MOMOIIY CKPEIIUBAHUS TOJIITHHCKUX OBIKOB C KOPO-
BaMU CUMMEHTAJICKON OPOJIbI [2].

Jxepceiickas mopona kopoB. CuuTaeTcsi OJHOU
13 CaMbIX CTapblX M >KMPHOMOJIOYHBIX KYJbTYPHBIX
pasHoBuaHocTel. [lomyunna cBoe uMs B 4eCTh OJHOTO
n3 Hopmanackux octpoBoB — Jlkepeu, T1ie ee Hadaau

Pa3BOAUTH KaK INIEMEHHO CKOT, UCIOJIB3Ys TeHeTHYe-
CKHMI MaTepuan HopMasjckoro u opuranckoro KPC.
Jloaro coxpaHsia CBOIO YUCTOKPOBHOCTD B CBSI3U C 3a-
IIPETOM BJIaCTeH Ha HKCIOPT IJIeMeHHoro ckota. Ilme-
MEHHYIO KHUTY JIKepcelckoil mopossl 3aBenu B 1866
rofy. 3a mpesessl CBoei poIuHbI JKepceiicKue JKUBOT-
HBIE OBUIN BIIEPBBIE BBIBE3EHBI TOJBKO B Hadae XIX
Beka: cHayasia — B Auraunio u CIIA, a mo3xe — B AB-
ctpanmio, Adppuky u HoByro 3enaHnuio, rie XuByT U
cerogns. [ToMumo 3TOTO, MIMPOKOE pacIpoCTpaHEHUE
nonyuninu B Jlanuu, Kanane n @paniuu, a rakxe B Bo-
poHexckoit 1 MockoBckoif obnactsx Poccun. Uepro-
nectpas nopoja kopoB. COBETCKHI KPYNHBINA poraTsIit
CKOT MOJIOYHOTO HAIpaBICHUS H BBICOKOW, B TOM
4yClIe MSACHOM, IPOAYKTUBHOCTU. MIMeeT XxapaKkTepHbIi
OKpac, 3a UTO ¥ MOJy4Hja CBOe Ha3BaHMe. VHoraa ee
OIMOOYHO OTOXKIECTBIISIOT C TOJIITHHCKON MOPOJIOH.
B nauvane 1930-x romoB >KMBOTHBIE YEPHO-IIECTPOTO
okpaca 3aBozunucb B CCCP u3 I'epmanuu u crpan
[Mpubantuku. Tarxke 3Ty MOpoAy HONydaadl ITyTeM
CKpEIIMBAaHUS MECTHBIX KOPOB C ObIKAMH, IOCTaBIIsIE-
MbIMH 13 HuzpepnaHnoB, a OKOHYAaTEIbHO €€ YTBEp-
Jqua B 1959 rony mocine nudepeHuaniy )KHBOTHBIX
¢ kpacHbM okpacoM. K kxority 1970-x rogoB uncieH-
HOCTB JKMBOTHBIX YEPHO-TIECTPOTO OKpaca MPEeBBICHIIA
10 muH TomoB [3]. CuMMeHTanbcKas Mmopoja KOpOB.
Oror KPC cumraercsi OfHUM H3 CaMbIX JAPEBHHUX B
mupe. B V Beke ero reHeTU4eCKUX MPeaKOB MPUBE3IHU
Ha Teppuroputo IlIBeiinapuy, 3aTeM CKOT MOCTOSHHO
COBEPILEHCTBOBAJICS BILIOTh 1O BTOPOI MOJOBUHBI XX
Beka. JKMBOTHBIE XOPOIIO MTPUCTIOCOOIEHBI K aKKJINMa-
TU3aIUM, BCIEACTBUE UYEro IMOJIyYWIH IIUPOKOE pac-
IIPOCTpaHEHUEe BO BceM Mupe. Brocneacrsuu yxe ee
TeHETUYECKUI MaTepuall UCIOJb30BaJICs Ul TOIy4de-
HUS MHOTHX JPYTHX TMOpoa — Ooyrapckod KpacHOM,
BEHT'€PCKOM TMECTPOM, CIOBALKOW KpPaCHO-TIECTPPOH,
CBIUEBCKOH, MOHOEBAPICKOH, (paHITy3CKOH CHMMEH-
TanbCKoH, dnexdu, u apyrux. B Poccum uzBectHa ¢
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2. https://ferma.expert/jivotnie/krs/porody/mo-
lochnye-porody-korov/

3. http://min.usaca.ru/uploads/article/attach-
ment/2419/JTyues_.pdf

4. https://news.myseldon.com/ru/news/in-
dex/230976106

XIX Beka, a B HaCTOAIIEe BpeMs ee pa3BojasT B 36 pe-
TuoHax [4].
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AGROECOLOGICAL ASSESSMENT OF SOIL CONDITION OF KHMILNYTSKYI DISTRICT OF
VINNYTSIA REGION

Abstract.

The aim is to assess the agrochemical condition of soils and justify measures to reduce their pollution by
heavy metals within the Khmilnytskyidistrict.In accordance with the set goal it is necessary to solve the following
tasks: to take soil samples for laboratory tests; to carry out agrochemical assessment of soils of the settlement; to
study the intensity of soil contamination with heavy metals (lead, cadmium); to investigate the level of concentra-
tion of microelements-toxicants in soils (zinc, copper);to optimize measures to reduce the intensity of soil contam-
ination with heavy metals and trace elements, as well as measures to improve agro-ecological indicators.Accord-
ing to research, chernozems are highly degraded medium loam, which predominate in the Khmilnytskyidistrictare
characterized by neutral acidity, humus content is high, so these soils are enriched with plenty of organic matter,
which is positive for their use in agriculture.

According to soil studies on the content of mobile forms of trace elements, it can be concluded that the content
of boron and manganese is within normal limits. The sulfur content is low and the iron content is very low. Mag-
nesium content is also increased.

Analyzing soil contamination with lead, cadmium, zinc and copper, we note that their content was lower than
the MPC by 8.1 times, 5.38, 21.4 and 5.0 times, respectively. The highest content of heavy metals in the soil was
observed for zinc, compared to lead, cadmium and copper, it was 1.44, 8.23 and 1.78 times higher, respec-
tively.The hazard ratio of heavy metals was the highest for copper. Introduction of integrated agriculture, based

on a combination of positive aspects of alternative and intensive farming systems.
It is necessary to optimize the structure of land and sown areas, to introduce soil protection technologies for
growing crops, to strengthen state control over land use, to provide funding for land protection and soil protection

measures.

Keywords: monitoring, soil, concentration, heavy metals, quality, indicators, trace elements, humus.

Man in agricultural activities, using land, water,
plant, animal and energy resources, provides himself
primarily with food, while creating a greater impact on
nature than in any other activity.

Producing enough food to provide the world's
population with food is one of many complex, interde-
pendent problems. Another important problem is the
quality of food, the presence in it of the body's neces-
sary proteins, vitamins, trace elements, etc.lt is also im-
portant to manage the world's agricultural systems,
which should be done in such a way as to minimize the
harmful effects on the environment of food production
and distribution.

Soil is a major, independent component of the nat-
ural environment and the biosphere in general, a lim-
ited, indispensable and difficult to renew natural re-
source that performs important functions: productive,
environmental, social and information. Currently, the
issues of the role and importance of soils, their balanced
use, management, protection and combating degrada-
tion have reached a global level [2].

Carried out an assessment of the agrochemical
condition of soils and justification of measures to re-
duce their pollution by heavy metals within the
Khmilnytskyidistrictof Vinnytsia region [7].

Soil is the basis for harvesting crops, the main
wealth on which our existence depends. It is the main
means of agricultural production, the main source of
food [1].

The importance of improving the efficiency of
land use in agriculture, taking into account the environ-
mental factor, as well as the lack of research on this is-
sue determine the relevance of this study.

However, the problem of environmentally safe
land use is insufficiently studied, especially in terms of
the use of soil protection methods of tillage, which have
a positive effect on its quality and reduce the cost of
growing crops [3].

Agriculture is closely linked to the use of natural
resource potential and, consequently, is accompanied
by environmental pollution. Irrational use of natural
resources has a significant impact on ecosystems, and
sometimes it leads to the fact that some areas and even
regions become a zone of ecological or natural
disaster.Since agricultural production plays a dominant
role in solving the food problem of the state, its main
task is not only to preserve the potential of fertile lands,
but also the rational use of all natural resources in this
area, especially land, water, minerals, climate,
biological , as well as solar energy [4].
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Scientists point to four main causes of soil
degradation. The first - erosion, mechanical destruction
of soils by water and wind.

The second - desertification, aridization - more
and more soils become unsuitable for agriculture due to
drying. Third - toxicity, contamination of soils with
various anthropogenic substances, including due to
improper irrigation.Fourth - direct losses due to the
allocation of agricultural land for urban buildings,
roads, airfields, etc. In these conditions, the central
place is occupied by the problem of land protection,
which in a relatively short time went beyond the direct
protection of land and became important for the
preservation of land as a major component of the
biosphere [6].

One of the most painful problems of agricultural
ecology is excessive chemicalization. Currently,
agriculture is increasingly using chemicals to kill pests,
pesticides. Excessive use of mineral fertilizers, in
particular nitrogen, leads to an increase in the content
of nitrates in food, which is dangerous to human
health.Reducing livestock in livestock production leads
to a decrease in the use of organic fertilizers and
increases the use of mineral fertilizers [5].

Modern agricultural technologies for maximum
effect must be adapted to soil and climatic conditions.
We have identified priorities that can be the basis of
modern farming systems: optimization of the content of
organic matter in the soil, mobile forms of nutrients;
achieving a deficit-free balance of humus and nutrients
in the soil; protection of soils from erosion; reclamation
of acid and solonetzic soils;elimination of moisture
deficiency; protection of soils from pollution,
overcompaction, overwetting; elimination of moisture
deficiency.

The costs of implementing the main measures for
soil protection are about 41-48 billion UAH / year, in
particular at the expense of state, local budgets and land
users [6].

An important aspect is the use of international
experience in environmental protection of land use. The
world has accumulated many examples of progressive
land use that deserve to be studied and used as much as
possible.International activities need to be intensified
in order to develop an effective strategy to protect soils
from degradation. Today in the world, in particular in
Europe, a modern soil protection policy is being
formed, which is based on the following principles: in-
dependence from land ownership; soil monitoring on
uniform principles; zoning of the territory with the al-
location of soils "hot spots”,with unfavorable proper-
ties.

The source of information about soils is monitor-
ing. The main features of European soil monitoring: in-
dependence from departmental influence; accessibility
of the population to information on the condition of
soils.

When toxic substances get into this environment,
they can stay in it for a long time with the initial danger,
pass into plants, then animals and food into the human
body. Therefore, the system of monitoring the condi-
tion of the soil cover due to anthropogenic impact is an
important component of environmental monitoring.

One of the most toxic soil contaminants is heavy
metals. They can get into the soil with mineral fertiliz-
ers, limestone materials, pesticides, exhaust gases of
vehicles, with emissions from industrial enterprises.

Natural soil pollution is the result of heavy metals
and their various forms from parent rocks and deep ore
deposits. Under conditions of intense anthropogenic
impact, the inflow of heavy metals into the agroecosys-
tem exceeds its protective properties. This reduces the
yield and quality of crop products, making it dangerous
for humans and animals.

Today, heavy metals occupy one of the first places
among man-made pollutants. Large industrialized ag-
glomerations are powerful sources of pollution of all
components of the environment.A great danger in the
modern ecosystem is soil contamination with such
elements as lead, zinc, copper and cadmium. Their
adverse effects lead to an increase in mortality,
morbidity, so the research topic is relevant [2].

In agriculture, intensive use of fertilizers,
especially mineral and chemical ameliorants, causes
changes in the quantitative composition of heavy
metals. These elements are in natural fertilizers natural
impurity, their size depends on initial raw materials
(agroruds) and technologies of its processing.Heavy
metals are well absorbed by soils, form sparingly
soluble compounds with phosphates and hydroxides,
which contributes to their gradual accumulation in the
soil environment. This leads to an increase in the toxic
potential of the soil, affects its biological activity,
causes pathological changes in the course of biological
processes, the accumulation of harmful substances in
crops.The accumulation of heavy metals in the soil
affects its fertility and microbiological activity. Heavy
metal pollution is one of the factors that determine crop
productivity and agricultural product quality. Toxicity
of heavy metals to plants is determined not by their
gross content in the soil, but mainly by the content of
their mobile compounds.

Therefore, the research we conducted on land
resources in the Khmilnytskyi district is important for
further research.

The ecological situation on the territory of
Khmilnytskyi district remained relatively stable.

Volumes of emissions from stationary sources into
the atmosphere according to statistics for
Khmilnytskyidistrict, taking into account emissions
from Khmilnyk for the last period were small: they
accounted for about 3.5% of the total regional (5.4
thousand tons; of which emissions from Khmilnyk - 5.1
thousand tons).Emission density per 1 km of the
territory of the district averages 4.3 tons (in the city of
Khmilnyk - 245 tons), per 1 person - 86.3 kg. Indicators
in the district as a whole are much lower than the
regional averages (5.9 tons and 98.4 kg, respectively).

The study of the agroecological condition of
agricultural soils was carried out on such indicators as
the concentration of lead, cadmium, zinc and copper,
manganese, cobalt in the soil.

Selection of soils to study their intensity of heavy
metal contamination was performed by the envelope
method.
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To determine the content of mobile forms of
nitrogen, phosphorus, potassium, calcium, magnesium
accepted sampling standards.

Depending on the purpose of the study, the size of
the test site, the number and type of sample should
correspond to those listed in table 1.

Table 1

Requirements for soil sampling

The size of the test site

The purpose of research
covering

homogeneous soil

inhomogeneous soil
covering

Number of samples

The content of chemicals in the soil

From 1 to 5 hectares | From 0.5 to 1 hectare

At least one pooled sample

Definition of physical
properties and structure of the soil

From 1 to 5 hectares | From 0.5 to 1 hectare

From 3 to 5 spot samples on
one soil horizon

The weight of the pooled sample should be about
1 kg. Samples taken for chemical analysis should be
packaged, transported and stored in chemically neutral
containers.

Agroecological passport of a field or land plot is a
document that certifies the state of soil fertility and its
dynamics.

The main indicators that determine the fertility of
field soils are: the content in the arable layer of humus,

nitrogen (easily hydrolyzed), mobile phosphorus,
metabolic potassium and trace elements (manganese,
zinc, copper, boron), as well as soil acidity (pH), the
amount of absorbed bases, soil density, the maximum
possible reserves of productive moisture in the layer 0-
100cm.

In order to establish agrochemical parameters of
the soil, we analyzed the results of selected soil samples
in the studied areas (Table 2).

Table 2
Ecological and agrochemical indicators of soil

o . Scientific research of test Content in the Actual

Agrochemical indicators|Units of measurement :
methods soil value

IAcidity pH(salt) DSTU I1SO 10390-2007 neutral 6,5
Humus % GOST 26213-91 high 4,98
Nitrogen is hydrolyzed )
(by Cornfield) mg / kg DSTU 7863-2015 low 133
Mobile phosphorus,P20s i .
(according to Chirikov) mg / kg DSTU 4115-2002 very high 404
Potassium exchange,K>O ) .
(according to Chirikov) mg / kg DSTU 4115-2002 very high 710
Exchangecalcium mg-eq / 100 g of soil GOST 26487-85 increased 14,10

Thus, highly degraded chernozems of medium
loam, which predominate in Khmilnytskyi district, are
characterized by neutral acidity, humus content is high,
so these soils are enriched with plenty of organic
matter, which is positive for their use in rural
agriculture.

The content of mobile phosphorus and
exchangeable potassium is characterized by very high
indicators, which may mean that mineral fertilizers
applied in the village are mostly high in terms of
phosphorus and potassium. The content of hydrolyzed
nitrogen is low, so it is recommended to apply nitrogen
fertilizers or sow perennial legumes, which will enrich
the soil with nitrogen.

In addition to macronutrients (N, P, K, Ca, Mg, S),
14 more elements are important in plant nutrition for
growing high and sustainable crop yields. The most
important are the six elements - B, Mn, Cu, Zn, Co,
Mo.Due to the fact that their content in soils is quite
small (0.01 - 0.001% on dry matter), they are called
trace elements, and fertilizers that contain them -
microfertilizers. Most micronutrients are required for
normal plant growth and development because they
perform important physiological functions. Thus, trace
elements are part of enzymes, vitamins, hormones and
other biologically active substances and play an
important role in the synthesis of proteins,
carbohydrates, fats and vitamins.With the optimal

provision of plants with trace elements, their
development and maturation of seeds is accelerated,
resistance to diseases and pests is increased, the effect
of external adverse factors - drought, low and high
temperatures of air and soil is weakened.In addition,
they protect plants from bacterial and fungal diseases
(flax bacteriosis, cork spot of apples, rotten beet hearts,
gray spot and graininess of cereals, rosette of fruit,
various chlorosis diseases), but unlike pesticides, this is
due to increased plants.Throughout the growing season,
plants feel the need for essential trace elements. Trace
elements cannot be replaced by other substances, and
their deficiency must be compensated. Only then can
you get quality products that meet the optimal content
for a particular type of sugars, amino acids, vitamins
[5].

Plants can use microelements only in water-
soluble form (mobile forms of microelement), their
immobile forms become suitable after the course of
complex biochemical processes with the participation
of soil humic acids. In most cases, these processes are
very slow, under irrigation, a significant part of the
mobile forms of trace elements can be washed away.

Most trace elements are active catalysts that
accelerate a number of biochemical reactions. The
combined action of trace elements significantly
enhances their catalytic action. Often only their
combination can ensure the normal development of
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plants. Trace elements also affect the formation of
biocolloids and the direction of biochemical
processes.Thus, manganese regulates the ratio of
divalent and trivalent iron in cells. The ratio of iron:
manganese should be more than 2. Copper protects
against the destruction of chlorophyll and allows you to
increase the rate of nitrogen and phosphorus almost
twice. Boron and manganese intensify the process of
photosynthesis after freezing plants. An unfavorable
ratio of nitrogen, phosphorus and potassium can cause
diseases of plants treated with microfertilizers.
Compared with macronutrients, the content of
micronutrients in soils is low. Thus, the average content
of mobile boron in the soils of Ukraine varies between
0.1-2.0 mg / kg, molybdenum - 0.03-0.60, zinc 0.2-2.0,
manganese - 25-190 mg / kg. Therefore, not all soils
can fully meet the needs of plants for trace elements.
The main reason for the deficiency of
micronutrients is primarily their poor availability to
plants. According to agrochemical studies, most soils
in Polissya are well supplied with manganese and
satisfactory copper, but they contain little boron,
molybdenum, zinc.Forest-steppe soils are rich in

with a high content of humus and heavy particle size
distribution, the content of trace elements is high. But
here there is a lack of them in a form accessible to
plants.

It is established that microelements in the form of
inorganic salts show efficiency only on acid soils. In
soils with a reaction close to neutral, their effectiveness
is reduced tenfold. In neutral and slightly alkaline soils,
inorganic salts can not contain trace elements in water-
soluble, in a form accessible to plants, and their
effectiveness is close to zero.This is due to their
transition to sparingly soluble forms (hydroxides,
carbonates) and a sharp cessation of availability for
assimilation by plants.

For plants, the use of trace elements is more
effective in the form of metal complexates (chelates),
which have a number of advantages. Thus, chelates are
stable on all types of soils, regardless of their acidity
level.

Manure is an essential source of micronutrient
removal. However, only at the rate of 13.5 tons of
manure per 1 hectare of crop rotation area under the
organo-mineral fertilizer system, their removal by

manganese, sufficiently supplied with copper, crops, except for manganese and boron, is almost
satisfactory molybdenum, weak boron and zinc. Insoils ~ compensated.
Table 3
Grouping of soils by the content of mobile forms of microelements
mg per 1 kg of soil
Ne group The content of the element Boron Manganese Copper Zinc
1 Very low <0,15 <15 <0,70 <0,30
I Low 0,15-0,22 15,0-20,0 0,70-1,00 0,30-0,50
1] Average 0,23-0,33 20,1-30,0 1,01-1,50 0,51-0,70
v Increased 0,34-0,50 30,1 -45,0 1,51 -2,20 0,71-1,00
\ High 0,51-0,70 45,1-70,0 2,21-3,30 1,01-1,50
VI Very high >0,7 >70 >3,30 >1,50

According to soil studies on the content of mobile
forms of trace elements (Table 3), we can conclude that
the content of boron and manganese is within normal

limits. The sulfur content is low and the iron content is
very low. Magnesium content is also increased.

Table 4
The content of mobile forms of trace elements in soils v. Maryanivka
Moving form of the Units of Scientific research of test Contentinthe | Actual
microelement measurement methods soil value
Mobile boron mg / kg GOST 10 156-88 very high 2,86
Mobile manganese mg / kg DSTU 4770.1-0017 very high 21,36
Mobile sulfur mg / kg DSTU 8147-2015 GOSTSEO 156- 53
Mobile magnesium mg-eq / 100g of soil GOST 26487-85 increased 2,42
Mobile iron mg / kg DSTU 4770.1-0017 verylow 1,56

Trace elements in the soil play an important role
in plant nutrition. As iron and sulfur content are low,
sulfur and iron-containing micro fertilizers can be used
as a recommendation.

The ecological condition of the field is determined
by the level of contamination by radionuclides (Cs137,
Sr90), heavy metals (cadmium (Cd), lead (Pb), copper
(Cu), zinc (Zn)). reclamation, to establish systematic
work to increase soil fertility.

Table 5

The intensity of heavy soil pollutionmetals, mg / kg

Heavy metals Actual content Maximum permissible concentration Hazard factor
Lead 0,74 6,0 0,12
Cadmium 0,13 0,7 0,18
Zinc 1,07 23 0,04
Copper 0,60 3,0 0,2
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Analyzing soil contamination with lead, cadmium,
zinc and copper, we note that their content was lower
than the MPC by 8.1 times, 5.38, 21.4 and 5.0 times,
respectively. The highest content of heavy metals in the
soil was observed for zinc, compared to lead, cadmium

and copper, it was 1.44, 8.23 and 1.78 times higher,
respectively.

The hazard factor of heavy metals (Fig. 1) was the
highest for copper.

0.25

0.2

0.15

® Hazard

0.1

factor

0.05

Lead Cadmium

Zinc Copper

Fig. 1. Hazard ratio of heavy metals

Compared to lead, cadmium and zinc, it was 1.66,
1.11 and 5.0 times higher, respectively.

The strategy of improving the condition of soils
and increasing their fertility includes:

Use of a ploughless tillage system. It is necessary
to pass to the minimum cultivation. With traditional
methods, we lose moisture, and hence the harvest.
Minimal treatment helps retain moisture.

Planning crop rotations for 5-7 years ahead with
the mandatory inclusion of 30% of legumes. Planning
crop rotations for such a long period can be a difficult
task, because there are certain market needs that
farmers want to track and take into account. However,
you need to learn to work with long-term planning to
get a good harvest.

Application of manure compost. Now livestock
farming has significantly decreased, so there are
problems with the application of sufficient amounts of
organic fertilizers. However, the application of
compost must be made a mandatory stage of
agricultural production. The technology of composting
does not matter much.

Work with plant remains. This is useful not only
for the soil, but also for agricultural production itself.
Destructors should be used to peel the stubble, and
nitrogen-fixing bacteria should also be used.

The use of greens and perennial herbs. Without
greening on some soils today it is impossible to get a
good harvest. Green manure should be used at least
once every 5 years.

The use of biological products for plant protection.
Biologics are a good tool for growing crops.
Biologicals are being developed very intensively in
Europe today, new strains of bacteria and new

approaches are being sought. In 10 years, they can
provide organics with a good tool for growing crops.
There are similar factories in Ukraine, but they need
more time, because so far they are building capacity. In
general, now large chemical companies are actively
engaged in biological protection.

Work with soils in a complex, the account of all
layers of soil when carrying out agrotechnical actions.
Mykola Bykov advises to work with all layers of soil:
not only surface 5 cm, but also a layer of 15 cm, which
will accumulate capillary moisture, and a layer of 40
cm, which must absorb moisture from the surface
layers.

The problem of burning crop residues (straw),
which still exists in Ukrainian fields, should be
mentioned separately. It's actually burning money. This
is the loss of nitrogen, which could enrich the soil - 1
ton of straw contains up to 80 kg of nitrogen. In
addition, combustion stops the processes in the soil, 2-
3 cm destroys the entire biota. This is a significant loss
that can be avoided by stopping the burning of crop
residues.

To address the problem of restoring soil fertility in
order to achieve their neutral level of degradation,
Ukraine must have a clear strategy for soil protection,
prevention and control of land degradation, which
includes the effective functioning of soil protection
programs and laws, strict control over their
implementation, monitoring, mandatory rationing of
anthropogenic loads, responsibility of the government
and all land users, compliance with the recommended
and introduction of the latest soil protection
technologies.
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To increase soil fertility and achieve a neutral
level of degradation, it is necessary to: develop
proposals for draft laws and regulations on soil
monitoring; prepare a Concept and recommendations
for ensuring a neutral level of soil degradation; to create
a soil information center; to revive stationary
experiments on the study of soil processes and regimes,
directions of soil evolution under the predicted climate
change; to adapt agricultural technologies. The
implementation of the National Action Plan to Combat
Soil Degradation, which includes a list of relevant
measures for the period up to 2030, will help address
this issue.

The system of ecological and economic use of
lands must have an environmental, resource-saving
character and provide for the preservation of soils. Land
protection and their rational ecological and economic
use should be carried out on the basis of an integrated
approach to land use as complex natural formations
(ecosystems), taking into account their zonal and
regional characteristics. One of the areas of rational use
of agricultural land is the intensification of the use of
modern innovative technologies for growing crops.
This area of improvement is capital-intensive but
effective, including from an environmental point of
view.

Currently, an inventory, cadastral assessment of
land, a state system for managing the quality of land
resources and its place in public administration and the
principles of delimitation of responsibilities of the state,
landowners and land users for the protection of land
resources. The main role in ecological balancing and
reproduction of land resources belongs to the state.

Highly degraded medium-loam chernozems,
which predominate in the Khmilnytskyi district, are
characterized by neutral acidity, humus content is high,
so these soils are enriched with plenty of organic
matter, which is positive for their use in agriculture.

According to soil studies on the content of mobile
forms of trace elements, it can be concluded that the
content of boron and manganese is within normal
limits. The sulfur content is low and the iron content is
very low. Magnesium content is also increased.

Analyzing soil contamination with lead, cadmium,
zinc and copper, we note that their content was lower
than the MPC by 8.1 times, 5.38, 21.4 and 5.0 times,
respectively. The highest content of heavy metals in the
soil was observed for zinc, compared to lead, cadmium
and copper, it was 1.44, 8.23 and 1.78 times higher,
respectively. The hazard ratio of heavy metals was the
highest for copper.

Introduction of integrated agriculture, based on a
combination of positive aspects of alternative and

intensive farming systems;it is necessary to optimize
the structure of land and sown areas, to introduce soil
protection technologies for growing crops, to
strengthen state control over land use, to provide
funding for land protection and soil protection
measures;to introduce ecological education of the
population, to hold seminars, trainings with heads of
agricultural  enterprises, to develop ecological
movement in Ukraine by creation of various ecological
organizations and reduce the use of mineral fertilizers,
instead increase the use of organic fertilizers.
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ORGANIZATION OF AUTOMATED MONITORING FOR CALCULATION OF THE RIVER
RUNOFF FROM THE DRAINAGE TERRITORY OF THE R.OKA

Annomayus.

Opeanuzayus cucmemvl MOHUMOPUH2A PEYHO20 CIOKA YRUPAENCSL 8 (PUHAHCOBbIE B03MONCHOCIIU OP2AHU3A-
yutl u 6100%cem mecmuvlx aomunucmpayuil. Ilpeonodxcennviti 6 cmamve Memoo MOHUMOPUPOSAHUSI CIOKA MO-
Jcem cmamo 3aMeHOU MPAOUYUOHHBIM MEMOOAM, 3a CYém AGMOMAMUSUPOBAHHBIX PACYEMO8 U NPAKMUYECKU
MOMEHMANbHO20 NPEOOCMABNEHUsl OAHHBIX NOb306AMEIIO.

Abstract.

The organization of a river flow monitoring system rests on the financial capabilities of organizations and
the budget of local administrations. The flow monitoring method proposed in the article can replace traditional
methods, due to automated calculations and almost instantaneous provision of data to the user.

Knroueswvte cnosa: peunoti cmok, 6000COOPHAsE MeppuUmopust, MEMmeoCmanyust, Oamyuxi, MOHUMOPUHS.
Keywords: river runoff, catchment area, meteorological station, sensors, monitoring.

Peunoii crok pexu Oka B OCHOBHOM HE 3aperyJiu-
POBaH, BCIEACTBUE 3TOTO B IIEPHO NMABOJIKOB WM HO-
JIOBOJIWH TIOBBINIAETCS PUCK BO3HUKHOBEHUS THIIPOIH-
HaAMHYECKOW aBapuu Ha IutotuHe YeOoKcapcKoro BO-
JIOXpaHUITUIIA.

CTonMOCTh 3aperyiupoBaHHs, TaKoH OONbIION
PEKH HE COIMOCTaBHUMa CO CTOMMOCTBIO OpTaHH3aIH{
ABTOMATH3MPOBAHHOTO MOHUTOPHHTA Ha BCel ee BOIO-
cOopHoit Tepputopun. Vcxons 3 CTOUMOCTH, MOYKHO
paccMOTpeTh 3 BapHaHTa OpraHW3aIlT MOHUTOPHHTIA:

1) Gr0/KETHBIN UM CaMBbIil IEIIEBBI;

2) cTaHOapTHBIH, CpeIHENH CTOMMOCTH;

3) JIOpOTOCTOSIINM, ¢ BO3MOXHOCTHIO TOYHOTO
MPOTHO3a U peIICHUeM MHOTOIICIIEBEIX 3a/1a4.

PazbepeM xaxpIit U3 HUX OIpOOHEE.

1) BromxkerHpiil. CaMbIM OFOPKETHBIM BapHAHTOM
B JJAHHOM CJIydae ObUIa OBl YCTAHOBKA HAa BCEX MMEIO-
UIUXCSl THAPOJIOTUYECKUX MOCTaX CleNHaIn3upoBaH-
HBIX JaTYUKOB IO CHATHUIO MTOKa3aTelel ypoBHS U pac-
XOJIOB BOJBI B PEKHUME PeabHOro BpeMeHHn. OCHOB-
HBIMH TUTFOCaMH OTOKETHOM OpTraHM3aIUH
MOHHUTOPHHTA IIOMUMO JCIIEBU3HBI, MOKHO BBIJICIIUTH:

- TOJy4YeHHE IaHHBIX (DAKTUYECKOTO PEYHOTO
CTOKa B peXXHMMe PealbHOTO BPEMEHH;

- BO3MOXKHOCTb COCTaBJICHHS IPUMUTUBHBIX MPO-
THO30B.

Opranuzauuss MOHUTOPUHIA JaXe IO TaKoMy
MyTH 3HAYUTEITHHO OOJIETYIII0 OBl pa0boTy TUAPOIIOTaM
Gacceiina pexkn Oku u YeOOKCapcKOro BOJOXpPaHH-
ymiia Ha Boure.

2) Crannaptablii. He 3HaunTeNnbsHO MOpOXKeE, 4eM
NIepBBIN BapUaHT, OAHAKO 3(P(PEKTUBHOCTH €ro OyaeT
CYIIECTBEHHO BhIIe. [JoMnMo paHee 03By4EHHBIX JaT-
YHMKOB, OyJIeT TakXKe BKJIIOYATh B ce0s pa3MeIIeHHe OT-
HOCHUTEJBFHO HE JOPOTHX MOYJIBHBIX MeTeocTaHui (1
MeTeocTanus Ha 400 KM%, 4TO B CyMMe COCTABUT IIpH-
MepHO 613 equauI). CeTh MOIYITHHBIX METEOCTAHIINH
MO3BOJIMIIO OBl JOIOJHUTH KAPTHHY MO KIMMaTH4e-
CKUM ITapaMeTpaM Ha Bcell BOJJOCOOPHOI TeppUTOpHn.
TouHoe HaOMIOIEHHE 32 TEMIIEPATYPOH BO3TyXa, KOJIH-
YEeCTBOM BBINABIINX OCAJKOB M HaIpaBIEHHUEM BETpa,
MO3BOJIUT TPHUMEPHO PACCUUTATh IIOBEPXHOCTHBIH
CTOK, a 3TO B CBOIO OuepeJib AacT 0oJiee TOYHBIH 1po-
THO3 TI0 N3MEHEHHIO YPOBHS U PACXO0JIOB BOJBI B PEKe
Oka.

B kadecTBe MOAYJIBHOM METEOCTaHIMH MOXHO
06110 OBl PACCMOTPETH BApHUAHT, pa3paboTaHHbIN LleH-
TpaneHOH Asposorudeckoir ObcepBaTopuei CoB-
MecTHO ¢ Hayuno-HccnenoBatensckum MHCTUTYTOM B
CkonkoBo. JlaHHas METEOCTaHIHS MPOIILTa KOMIUIEKC-
HBIE MCTIBITAHUS, JIETKO MEPEHOCUTCS, MOXET Iepesa-
BaTh JIaHHBIE KaK Yepe3 CeTb HHTEPHET, TaK M 3aIHCHI-
BaTh HA IIEpEHOCHBIE ycTpoiicTBa. Dukcupyer cienyro-
e JaHHBIE:

- TeMIepaTypa aTMOCc()epHOTO BO3/1yXa;

- HaJMYMe aTMOC(EPHBIX OCAAKOB M MX KOJIHMYeE-
CTBO;

- CKOpOCTb U HalpaBJIECHUE BETPA;

- BIAXKHOCTh BO3yXa.
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Pucynox 1 — Kopnyc u uacmo 31eKmpoHuKy MooyibHOU MemeoCmaHyuy

[lo maHHBIM MOJYJBHBIX METEOCTAHLIUN, MOXKHO
MMOCTPOUTh MAKCHMAJIBHO TOYHBIC KIMMAaTHYCCKHE
KapTHI TI0 Bcel BogocOopHOU Tepputopuu. biaromgaps
UM MBI ObI CMOTJIM PacCYMTaTh OOBEMBI MOBEPXHOCT-
HOTO CTOKa C Y4ETOM UCTapeHusl.

3) doporocrosiuii. Camblit TOpOroi BapuaHT op-
TaHU3allMd aBTOMAaTU3UPOBAHHOTO MOHHMTOPHMHTA Ha
BOJIOCOOPHOM TEPPUTOPHUH.

Jluist pacyera JaHHBIX [0 pEYHOMY CTOKY, HE00XO0-
JIUMBl aKTyaJibHbIE JTaHHBIE NOKa3aTesleld KIMMaTuye-
CKHUX XapaKTEpPUCTHK, PACXOJOB BOJABI U XapaKTepHu-
CTHUK IOYB.

Baxuplit kputepmii A pacdera 00BEMOB
BOJIBI, IOCTYTAIOIINX B BOJOTOKH, SIBIIAETCS CTPYKTypa
1 BIIQXKHOCTH MOYBHI. PacTeHms, Kak MpaBMIIo, 3a/ep-
JKMBAIOT BJIAry JUIS COOCTBEHHOT'O INHTAHUS, W €CIIU
[I04Ba CyXas, TO 4aCThb aTMOC(EPHBIX OCAJIKOB HOTpeE-
Oyercst ISl yBIIQ)KHEHHUS! IOYBHI M YIOBJICTBOPEHHSI 10~
TpeOHOCTH pacTeHHsM. Mcxons u3 3TOro, JIOTHYHBIM
BapUaHTOM OBUIO ObI Pa3MECTHTh TATYMKH BIAKHOCTH

II0YB.

PuCyHOK 2 *ﬂam‘luK BIANCHOCMU NOY6bL

B kauecTBe KOHTPOJIBHBIX TOUEK, TATIUKH MOKHO
YCTaHOBHUTH COBMECTHO C MOJYJIHHBIMH METEOCTaHIIH-
SIMM B TOM e KoJiuuecTBe: 613 enquHuI Ha BCIO TEppH-
TOPUIO, OJTHAKO B UICATHHOM CITy4yae He JINIIHAM OBLIO
Obl WX YCTAHOBUTh M Ha CEIBCKOXO3SHCTBEHHBIX
y4acTKax.

Cucrema MoHWTOpHHTra OacceiiHa peku Oxu
JIOJDKHA BKIIOYATh B CEO0sL:

- 0a3y JaHHBIX;

- JaT4MKd ¥ 00OpYIOBaHHE JJIsl HENPEPHIBHOTO
CHSITHS TaHHBIX;

- pacdeTHas TporpamMMma HEIpPEepPBIBHOTO JeH-
CTBUSL.

Ba3y maHHBIX MOKHO OpraHHW30BaTh B AJICKTPOH-
HBIX JIOKYMeHTaX (GopMaToB «.CSV» miu «.XISx». B Hee
JIOJDKHBI BOWTH JTaHHBIC pelibe()a MECTHOCTH, JTaHHbBIC
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MHOTOJIETHUX HAOJIOACHUH 32 PEYHBIM CTOKOM U BCIIO-
MoraTeJbHbIC TaHHbIC XapaKTEepPHbIE I pacueToB UC-
cleayeMoi TeppUTOPUH.

Jaruuku u o0opynoBaHue, B BUie IpHOOPOB /ISt
CHSTHS MOKA3aHUA 110 U3MEHEHUIO YPOBHSA U PacXo/I0B
BO/JIbI, MOJIYJIbHBIX METEOCTAHIIMHI 1 TATYMKOB BIIAXKHO-
CTH II0YB, JIOJDKHBI HETIPEPHIBHO Iepe/iaBaTh CBOU U3-
MepeHus B 6a3y qaHHbIX. [{yist coBMecTHMOCTH ¢ 6a30i
(bopMarToB «.CSV» min «.XISX», MaTINKK TOIKHBL OBITH
«IIPOIIHUTHD» COOTBETCTBEHHO.

Pacuernas mporpamMMa B JaHHOM ciydae, Oyner
3aMBIKaTh OUKI. [IpOBOAS MONHYIO aHATUTUKY OOHOB-
JSEeMBIX TIOKa3zaTesnell u3 0a3bl NaHHBIX, OHA MTOJDKHA
(hopMHpOBaTh OTYET B BUJIE TEKYIIEH CUTYyallH C CO-
CTaBJICHHEM IPOTHO3a MO0 PEYHOMY CTOKY. OTueTHbIE
JOKYMEHTHI OyAyT pa3MeliaThest 0o B Oa3e JaHHbIX,
a0 B BHJE OTICIBHOIO IOKYMEHTA II0 JKEJIaHUIO
10JIb30BaTENEH.

He manoBaxnyro posb B 3ppeKTHBHOCTH MO-
HUTOPHHTA 3aHAMAcT PaCIIOJIOKEHHE KOHTPOIBHBIX
TOYEK JJIs cOOpa JaHHBIX.

Merteoponornueckue Habmronenus. Kak roBopu-
Jock paHee i OacceitHa pekn Oka, TOCTATOYHO OJI-
HOM MoIynbHOM MeTeocTaHu Ha 400 kM2, Thnomans
B0J0COOPHOI TeppuTopuu cocTapiseT 245 000 km?, T0
eCTh moTpedyeTcs mpuMepHo 613 enuHuIl TIPUOOPOB.

Ha pucyske 3 npuBeneHa npuMepHast cxema ycTa-
HOBKHM MOJIYJBHBIX METEOCTaHIHMH, TIle KpacHble
KPYXKH — 3TO TMPHOOPBI, 3€JICHbI CEKTOP COCTABISET
400 kM2, a roiry6oii — 30Ha mepeceyeHus HabIIOAeHUIH
2-cranuumii. Cxema pacroioxKeHusi UMEHHO TaKHM CIIO-
co0OM paccMaTpUBaeTCs C IETbI0 YKOHOMHH CPEJICTB,
1 MHUHAMAJIEHBIMHU TIOTepsMH B 3¢ dekruBHOCTH. BHI-
MOJTHUB TPOCTOE MaTeMaTHYeCKOe PEIIeHHEe, MBI MO-
JKeM TOYHO ONpEAENNTh HEOOXOAUMOE YHCIO MpuOo-
POB IS BCEH BOTOCOOPHOH TEPPUTOPHH.

A

PaccmoTpuM ofmH KBazpart, 3ejeHas IUIOMAIb B
HeM cocTaButT 100 kM2, [0 APyroMy 3TO MOKHO BbIpa-
3WUTh KaK ILUIOIIA/b KBa/IpaTa MUHYC IJIOIIA/Ib CEKTOpa
kpyra ¢ yriom B 90°,

2
rell
r? — = 100 km?
r?(4 — 1) = 400 km?
400

2 2
~ 0,858 "
r? =~ 21,6 KM

3HAYHUT, PACCTOSHUSA MEXIy MOIYJIbHBIMH CTaH-
LHASIMH COCTAaBSIT:

l, =21,6V2 =30,5km; ul, = 21,62 = 43,2 kM.

Temeps MOXHO OIPEIETUTH IDIOMAIb IIepecede-
HUS HAOJIIOIEHUH 2-X CTaHIH.

21,621 21,6% 21,62-11 2-21,6°
4 2 ) 2 2
2
= 21'6)(2—“2) ~ 266 KM>.

[To pucyHKy BUAHO, YTO KaxKable 2 CTaHLUHU
HUMEIOT OJTHO O0IIIee MepeceYeHue, 3 CTAaHIIUU UMEIOT 2
o0mmx mepecedeHust M Tak ganee. Mcxoms u3 3Toro,
MOJKHO HAaWTH HEOOXOAMMOE KOJIMYECTBO METEOCTaH-
ouil s Beedt BomocOopHOW Tepputopuu. s sToro
MBI COCTaBUM ypaBHEHHE. 32 N BO3bMEM YHUCIIO 000py-
noBanuii Ha 400 KM, 3HAYHUT KOJIUYECTBO nepeceueHui
MeIy CTaHUUSAMU IUIOIIaabI0 266 KM2 oyzer n-1. Ot-
CIOJIa TTOJTyYaeTcs ypaBHEHUE.

400n + 266(n — 1) = 245 000 kM?,
666n = 244 734 km?,
n = 368 eUHHUII.

3Ha4YWT, IS MOKPBHITHS BCEH TeppHTOpUH Oac-
ceiiHa pexu Oxu U BeleHUsT dPPEKTUBHOTO MOHHTO-
pHYHTa 33 KIMMaTHIECKUMH XapaKTepUCTUKAMU TIOTpe-
Oyercs 368 eaMHUI MOTYJIBHBIX CTAHIIUH.

F=2

Pucynox 3 — Cxema pacnonodsiceruss MOOYIbHbIX MemMeoCmManyull
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HaGnroneHus: 3a  BIAXXKHOCTBIO TOYBBI. UTOOBI
HMeTh NPECTABICHUS O CTEIICHH YBJIA)KHEHHOCTH BO-
nocoopHoit Tepputopun peku OKH, TOCTaTOYHO pa3me-
CTUTH JATYHUKH BJIQKHOCTH IOYB PSOOM C MOMYJb-
HBIMH MeTeocTaHnusIMH. OHAKO, TaK KaK Iporpecc He
CTOUT Ha MeCTe, M (hepMepCKHe X035HCTBa BCe OOTIBIIE
CTPEMSTCS K CO3JaHUI0 aBTOMaTH3MPOBAHHBIX CUCTEM
JUIsl MOHUTOPHHTA IIOJIBA M BCXOJOB CEIILCKOXO03Sii-
CTBEHHBIX KYJIBTYP, MOKHO OBLIO OBI Ha YCJIOBHUSX B3a-
HMHOH BBHITOJBI Pa3MECTUTh JATYHKH BIAXKHOCTH H
TaM. DTO CYIIECTBEHHO OBl TIOBJIUSIIO HE TOJIBKO Ha MO-
HUTOPHHT 3a 0acceiiHoM peku OKH, HO ¥ 3HAUYUTEIHFHO
TOBBICHJIO OBl YpOXKalHOCTh B (DEPMEPCKUX XO3sIH-
CTBax.

Tunponornyeckue HaQuoaeHUs. [ Uapoormye-
CKHeE MOCTHI JOJDKHBI PACIIOIaraTbCcsi Ha KIIIOUYEBBIX OT-
pe3Kax peKu:

- HEMOCPEACTBEHHOM OJM30CTH K KPYITHBIM Hace-
JICHHBIM ITyHKTaM;

- BBIIIE W HIDKE 110 TEYEHUIO OTHOCHTEIBHO CO-
€IMHEHUH C puToKamMu peku OKu.

Jst pacdyeTa pacxoJ0B BOJBI Ha IIOCTaX HEOOXO-
JVMO yCTaHOBHTh aBTOMAaTH3MPOBAHHbBIC TATUYMKU 32
YPOBHEM BOJIBI U CKOPOCTHIO TeueHHsl. CTaTHYHbIE Xa-
PaKTepUCTHKH THIIA (POPMBI pyCiia, TOJKHEI OBITh 3a-
HeceHbl B 0a3zy JaHHBIX, 4TOOBI pacyeTHbIE MpO-
TpaMMBI, HCXO/IS U3 TIOKa3aTeNIeH, BEICUNTHIBAIIN CPE/I-
HUI pacxo]] BOABIL.

IIpu sTOM aBTOMAaTU3MPOBAHHBINA TMAPOMETPUYIE-
CKUi1 CTBOP, HE JOJDKEH HETaTHBHO BIUSATH Ha IPOXO0XK-
JIEHUE BOJAHOI0 TpaHcnopTa. [ns pewmenus 3Toil nmpo-
0JIEMBI MO’KHO MTPEUIOKHUTH CIIeAYIONMiA BapraHT (Pu-
CYHOK 4).

Pucynox 4 — Cxema 060pyoosarnus 2udpomempuiecko2o nocma Habaoo0eHus

Ha pucyHke moka3aHO KpacHBIM — JaTYUKH
YPOBHSI BOJBI, OPAH)KEBBIM — JATIUKH CKOPOCTH TEUe-
Hus. [Ipu nmpuOMIKeHHH TpaHCIIOPTA, TPOC C JAATUH-
KaMH YpOBHE BOJIbI TOJHUMAETCS IIPH TIOMOIIH CIETIH-
ANBHOM JICOSIKH 110 NIAPHHUPY, B TOKE BPEMs JaTIHKH
CKOPOCTH TEUEHHS MOTPYKAIOTCSA Ha JHO, B 3TO BpeMs
MMUTaHHUE JATYNKOB OTKIFOYACTCS, U OHH BPEMEHHO HE
paborarot. BricoTa 6anok, Ho KOTOpsIM OyIeT MMOIHH-
MaThCsI TPOC HE JOJDKHA OBITh BBICOKOM, TaK KakK II0
peke Oke IpOXOoIAT CyZia ¢ MEIKOH ocaHKOH. UTo ke
KayaeTcss OOBIYHBIX JIOJOK, TO OHH CMOTYT IEpE/IBH-
ratbCs OECHpEIITCTBEHHO, TaK KaK NATYUKU YPOBHS
BOJIBI TIPEJICTABIISAIOT COOOW TMOIIaBKH, a TPOC, yAep-
SKABAIOIIUN UX, HEOOXOUM TOJIBKO JJIsl IIOJHATHS Ha
OTIpeNIeNIEHHYIO BBICOTY.

PaboTa 1aTYMKOB M pacUETHBIX MPOrpamMm, OyaeT
HUICHTUYHA METOIy «CKOPOCTh-IDIOMmans. [lonpobuee

0 IpHUHIHUIE PabOTHl CUCTEMY MOYKHO Y3HATh B ITyOJIH-
kanusx[1,2].
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BREEDING A NEW POPULATION OF MEAT-BASED SIMMENTAL CATTLE IN THE
CARPATHIAN REGION OF UKRAINE

Abstract.

It has been found that the growth rate in this type of repair heifers from birth to 7 months of age in the
genotype Simmental Canadian®/, + Simmental Austrian/;s Simmental German'/s + Simmental Americant/;s is
higher; they reliably predominate by 3.4% (P<0.001) their improved peers of the genotype Simmental Com-
binedY/s, Simmental Canadian?’/s, Simmental Austrian/s, Simmental German®/s;in the herd of the State Research
Farm «Chernivetskey. It has been determined that a correlation in repair heifers with the final genotype Simmental
Canadian®/4 Simmental Austrian'/;s + Simmental German'/s + Simmental American®/;s between the live weight
during the period of rearing was low and negative: at birth r=-0.13 (P>0.095); at 7 months of age r=-0.02 and
at 12 months of age r=-0.05 (P>0.095). The studies have determined that the linear and mass dimensions of a new
population Simmental cattle increase with the raise of their heredity in the genotype Simmental Canadian®/4 Sim-
mental Austriant/is + Simmental German'/s + Simmental American/1s. Their live weight increased by 15.5 kg, the
height at withers — by 3.1 cm, the chest circumference — by 4.8 cm, the oblique length of the torso and buttocks —
by 1.7 and 2.1, respectively, and the overall dimensions — by 13.5 cm.

It has been found that the growth rate in the repair heifers of meat-based polled Simmental cattle from birth
to 7 months of age in a new productive genotype Simmental Canadian®/4 Simmental Austriant/;s + Simmental
German/s + Simmental Americant/is is 15.7%; they reliably predominate by 3.4% (P<0.001) their improved peers
of the genotype Simmental Canadian®®/3; + Simmental Austrian/is + Simmental German'/g + Simmental Ameri-

can'/sy in the State Research Farm «Chernivetske».

Keywords: bulls, tufts, diet, complex preparation, live weight, daily increments

Setting the problem. In order to provide the popu-
lation of the country with livestock products, the State
Program in the direction of rearing specialized breeds of
cattle with high genetic potential of meat productivity
was implemented in different regions of Ukraine. In the
Western region of Ukraine, in particular in Bukovyna
and Halychyna, it has been bred a new population of Bu-
kovyna zonal type meat-based Simmental cattle with
productive herds of animals having satisfactory repro-
ductive abilities, the genetic potential of milk and meat
productivity, as well as the growth energy in all physio-
logical periods of growing, which is the most relevant for
the region [1, 2].

Analysis of recent research and publications.
The breeding program for qualitative transformation of
local Bukovyna type Simmental breed of the combined
direction of productivity using domestic and foreign
gene pool of meat-based Simmentals of various breed-
ing and lines in basic and subsidiary farms of Cherniv-
tsi region during 1999-2019 with the formation of new
type Bukovyna zonal meat-based Simmental cattle for
the Ukrainian Carpathians was developed [3].

The reliable assessment of beef cows in terms of
milk productivity is of great importance in the breeding
production practice of foreign countries. Based on the
generalization of foreign experience using a linear as-

sessment of beef cattle exterior, domestic breeders con-
duct research on breeding, consolidation and improve-
ment of the new Ukrainian Simmental cattle, which are
reared in different regions of Ukraine. When forming
the highly productive meat herds, the animal is evalu-
ated by 15 characterstics. The assessment of the first
calving cows is carried out during the first lactation in
the accepted points according to the instructions [4, 5].

Thus, the efforts of breeders are aimed at assessing
the population of mother-stock by phenotype, udder
structure, mammary glands and limb strength. The
breeding should take into account not only the type and
importance of productivity, but also growth, tempera-
ment, reproductive abilities and other characteristics.
For further cattle breeding, it is necessary to leave for
rearing the posterity from the best meat cows-mothers
to repair their own herd and sell the breeding young
ones to other farms in the regions of Ukraine.

A long-term breeding work allows forming the
cattle with high genetic potential of milk and meat
productivity provided sufficient feeding during the year
(not less than 65 quintals of feed units per beef cow
with progeny) according to the norms of feeding beef
cattle in the Carpathian region.

In the future, it is necessary to consolidate the
achieved genetic potential of productivity, improve the
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reproductive functions of animals and provide the ap-
propriate housing conditions that promote good health
and prolonged productive use of cows for different cli-
matic zones of the Carpathians [6-14].

Setting the objective. The aim of the research is
to breed a new population of meat-based Simmental
cattle, in the direction of increasing the genetic meat
potential of productivity for cheap beef in the Carpa-
thian region of Ukraine.

In order to obtain the above results, many years of
the following breeding work has been carried out:

— breeding the high-value sires evaluated for the
quality of posterity;

— the phenotypic assessment of first calving cows;

— the measurement of main physical characteris-
tics of first calving cows;

— the comprehensive assessment of cows, young
ones and sires;

— the formation of breeding groups and families,
their renewal, breeding the animals for meat-based
polled Simmental cattle;

— providing the system of growing meat-based
polled repair heifers in accordance with the breed
standard of weight and linear growth;

— breeding the repair bull-calves for insemination
of mother-stock of Simmental and meat-based Sim-
mental cattle in the area of their breeding;

— the formation of herds of mother-stock of meat-
based polled Simmental cattle;

— the determination of the live weight in new gen-
otypes of meat-based Simmental cattle;

— the formation of the herd by age and live weight
of animals;

— the determination of average daily gains in all
age periods of breeding;

— the determination of the fertility index in the
cows of meat-based polled Simmental breed,;

— the determination of the insemination rate of
mother-stock;

— the exterior assessment of first calving cows;

— the formation of the genealogical composition of
cows by productive and reproductive abilities.

Material and methods of research. The herds of
a new population of Bukovyna zonal type meat-based
Simmental cattle with the use of cows and heifers of
different new productive genotypes with different

blood for breeding the future posterity in the Carpathian
region of Ukraine served as material basis.

Thus, the data of statistical reporting, regulatory
materials, the data of own research, literature sources,
as well as the annual reports of zootechnicians-breeders
in the studied basic and subsidiary breeding farms of
the public sector of different forms of ownership in Bu-
kovyna and Pokuttia were the main source for writing
the article.

The breeding scientific work to create a population
of meat-based Simmental cattle in the direction of in-
creasing the genetic potential of productivity was car-
ried out in the herds of farms of different forms of own-
ership in Chernivtsi and lvano-Frankivsk regions with
well-arranged zootechnical and breeding records.

The exterior was assessed roughly and by measur-
ing the main body characteristics of the animals. The
ones who did not meet the planned parameters were
culled from the herd. Zootechnical (determination of
live weight, measurements, body composition indices,
as well as milk and meat productivity) and biometric
(determination of average values, their errors and de-
gree of probability) accepted methods were used.

The study was carried out in basic and subsidiary
farms for breeding a new population of meat-based
Simmental: the Ukrainian leading and operating State
Research Farm «Chernivetske» (151 cows) and the fol-
lowing subsidiaries: Agricultural Production Private
Co-operative «Peremoha» (85 cows) of Hertsaivskyi
district, SOE «Rokytne», ALLC «Avangard» (65 cows)
of Novoselytskyi district, Farm «lvankivtsi» (45 cows),
Agricultural Production Co-operative «Zoria» (30
cows) of Kitsmanskyi district, Chernivtsi region and
Private Farm «Potochyshche» (95 cows) of
Horodenkivskyi district, LLC «Toro» (45 cows) of Ro-
hatyn district, LLC «Levada» (20 cows) of Kolomyia
district, Farm «Zarichchia» (10 cows) and Private Farm
«Bohdany (45 cows) of Kosiv district, Ivano-Frankivsk
region. The total number of livestock was 1339 heads,
including 590 cows of a new generation in different
parts of the Carpathians.

Presentation of the main material of the study.
The characteristics of cows of a new generation of
Ukrainian meat-based Simmental cattle, which are bred
for many years in basic and subsidiary farms of differ-
ent forms of ownership in Chernivtsi and Ivano-Frank-
ivsk regions, are presented in Table 1.
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Characteristics of the presented cows in farms

Table 1

— O o Average milk productivity by
S O = .
£ 8 Average age of the | ' Iactatlop 5, kg
Farm =R ge ag =2 lactations
g g first calving, months o : third and
<3 5 first | second older
Chernivtsi region
Hertsaivskyi district
State Research Farm | 165 27 585 | 214 | 217 225
«Chernivetskey
Novoselytskyi district
SOE  «Rokyme»,  ALLC | gg 285 575 | 195 | 210 215
«Avangardy
Agrlcultur.al Production Private 85 28 545 190 197 205
Co-operative «Peremohay
Private Farm «Kolosok-2» 14 27 565 215 220 227
Farm «Hai» 15 28.0 580 195 — —
Kitsmanskyi district
Agrlcultu.ral Production Co-opera- 30 28.1 575 190 215 220
tive «Zoria»
Farm «lvankivtsi» 45 29.5 565 195 220 225
Total: 444 27.5 561.7 | 202.5 | 208.7 217
Ivano-Frankivsk region
Horodenkivskyi district
Private Farm «Potochyshche» | 85 ] 28.0 | 563 | 190 | 205 | 211
Rohatyn district
LLC «Toro» | 50 ] 275 | 556 | 191 [ 197 | 201
Kosiv district
Private Farm «Bohdany 45 27.0 575 195 - -
Farm «Zarichchia» 10 271.5 545 190 200 225
Total: 190 27.5 565 191 196 200
Total livestock: 634 27.5 563 | 196.5 | 202.3 209

It was found that the cows of the State Research
Farm «Chernivetske» had the highest milk productivity
of 225 kg in the third and older lactation, which was by
14 kg more than in the cows of the Private Farm «Poto-
chyshche».

Analyzing the data (Table 2), it is seen that the
daily gains in young animals of Bukovyna zonal type
meat-based Simmental cattle in the summer suckling
period are 830-950 g, while they are 770-855 g per day
for the full cycle of growing.

It was found that the young cattle of meat-based
Simmental breed of the State Research Farm «Cher-
nivetske» had the largest daily gains of on average 877
g for a number of years, which was by 5.1-5.4% more

than the cattle of other farms breeding that type of ani-
mal.

The zonal type of a new generation meat-based
Simmental cattle is characterized by a high energy of
growth and feed payment, a strong constitution, a rather
high reproductive ability, an easy calving of cows and
a multifertility of posterity. All these characteristics are
also present in the newly created Bukovyna zonal type
meat-based polled Simmental cattle, which makes it
possible to breed these animals in the conditions of in-
dustrial technology (with leashed and grazed keeping
in winter and on pastures in summer) without prema-
ture loss of health and fertility.
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Table 2
Average daily gains of young cattle in the basic farms, g (summer period)
2 Years
Farm £ | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2019 O“a*;‘ger'
Chernivtsi region
Hertsaivskyi district
State  Research  Farm | . | 676 | g50 | 820 | 950 | 900 | 870 | 920 | 950 877
«Chernivetskey
Private Cooperative | o | 750 | 700 | 650 | 750 | 780 | 800 | 800 | 850 738
«Peremohay
Novoselytskyi district
SOE «Rokytne», ALLC | o | g50 | g30 | 800 | 870 | 850 | 855 | 875 | 900 | 842
«Avangardy
Kitsmanskyi district
Farm «lvankivtsi» pif | - - - - - - - 850 873
Agricultural Production Co- | e || _ | g5 | g15 | 795 | 800 | 800 | 830 | 810
operative «Zoriay
Ivano-Frankivsk region
Rohatyn district
LLC «Toro» lpif ] - | - - [ -] -1 -1 - ]80] 850
Horodenkivskyi district
Private Farm off | 780 | 850 | 800 | 850 | 800 | 850 870 | 821
«Potochyshche»
Kosiv district
Private Farm «Bohdan» p/f - - - - 850 | 850 - 865 850
Farm «Zarichchia» p/f - - - - - - - 850 850

The newly created population of meat-based
polled Simmental cattle is characterized by the follow-
ing indicators: the live weight of adult cows is 545-650
kg; the milk yield for 210 days is 196-225 kg; the
growth rate of young animals for fattening is 950-1150
g; the carcass weight of bulls at the age of 18-24 months
is 265-275 kg, as well as the slaughter yield is 60-62%.

Analyzing the data of scientific results of the re-
search having been conducted in the State Research
Farm «Chernivetske» on the mother-stock of Bukovyna
zonal type meat-based polled Simmental cattle having
the well-developed limbs with sufficiently pronounced
joints and tendons, the small strong hooves with a shiny
horn and a good acclimatization to all climatic zones of
the Western region of Ukraine.

The further research on breeding work will be con-
ducted by the scientists of Bukovyna in the State Re-
search Farm «Chernivetske» in order to increase the
rearing of this type of beef cattle and the use of existing
purebred mother-stock to reproduce the main herd in
different climatic zones of the Carpathians.

Therefore, in the State Research Farm «Cher-
nivetske» for breeding heifers of a new population of
polled Simmental cattle, the livestock in the amount of
35 heads was evaluated by phenotype, genotype and
technological characteristics, taking into account the
live weight, which was 215 kg at the age of 7 months,
while the average daily gains were 800-850 g in the pe-
riod from their birth to the first insemination in the foot-
hills of the Bukovyna region.

The studies have shown that in the future the
breeding of meat-based Simmental cattle in the herd of
the State Research Farm «Chernivetske» will be carried
out in the direction of consolidation using the existing

purebred mother-stock for the reproduction of animals
of a new population Bukovyna zonal type with the fol-
lowing genotype (Simmental Canadian®/, Simmental
Austrian'/s Simmental German'/s Simmental Ameri-
can'/sg) for rearing in different climatic zones of the
Carpathians. According to the results of the research, it
was determined the average live weight of cows of a
new generation Simmental cattle in the State Research
Farm «Chernivetske», which was on average 652 kg
(2019) at the age of 5-7 years (121 heads); it was by 40
kg (6.8%) more than in 2018.

Thus, when creating the new genotype (Simmen-
tal Canadian®/, Simmental Austrian'/s Simmental Ger-
man'/s Simmental American'/is) a great importance
was attached to the formation of the herd structure by
age and live weight of animals in the State Research
Farm “Chernivetske”.

According to the results of the research, it was de-
termined the live weight of the posterity of bulls in the
most productive genotype (Simmental Canadian®,
Simmental Austrian'/s Simmental German'/s Simmen-
tal American'/;6), which was 225 kg at the age of 210
days (P<0.001) (reliability criterion is 2.92). The pos-
terity with the worst genotype with different blood
(Simmental Canadian®/, + Simmental Austriant/s +
Simmental Americant/ss) had the live weight of less
than 67% (td=5.31), while the posterity with an inter-
mediate genotype took the middle position (td=4.1) in
the herd of the State Research Farm «Chernivetske»
breeding in the foothills of the Carpathian region of Bu-
kovyna.

According to the results of many years of breeding
work, it has been determined that the linear and mass
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dimensions of Bukovyna zonal type meat-based Sim-
mental cattle of a new population increase with the raise
of their heredity in the productively created new geno-
type (Simmental Canadian®/; Simmental Austrian/is +
Simmental German'/s + Simmental American?/;s).
Their live weight increased by 15.5 kg, the height at
withers — by 3.1 cm, the chest circumference — by 4.8
cm, the oblique length of the torso and buttocks — by
1.7 and 2.1, respectively, and the overall dimensions —
by 13.5 cm.

During the breeding work it has been found that
the growth rate in this type of repair heifers from birth
to 7 months of age in a new productive genotype (Sim-
mental Canadian®/, Simmental Austrian/is + Simmen-
tal German'/s + Simmental American'/ig) is 15.7%;
they reliably predominate by 3.4% (P<0.001) their im-
proved peers of the genotype (Simmental Canadian?/s,
+ Simmental Austrian/;s + Simmental Germant/s +
Simmental American'/s;). The studies have shown that
a correlation in repair heifers with the final genotype
Simmental Canadian®/4 Simmental Austrian®/;s + Sim-
mental German'/s + Simmental American?/is between
the live weight during the period of rearing was low and
negative: at birth r=-0.13 (P>0.095); at 7 months of age
r=-0.02 and at 12 months of age r=-0.05 (P>0.095).

In the process of a long-term breeding work it has
been found that in the productive meat herd with two
created genotypes in the State Research Farm «Cher-
nivetske» there is a tendency to reduce the relative in-
crease in live weight of animals with age. Thus, it was
the lowest in the posterity of 12-18 months in the phys-
iological period of animal development, which was
(25.3%) in the purebred heifers of the genotype Sim-
mental Canadian®/4 Simmental Austrian/is + Simmen-
tal German'/s + Simmental Americant/1s and reliably
prevailed by 4.5% (P <0.001) the improved genotype
Simmental Canadian®®/s, + Simmental Austrian®/is +
Simmental German?/s + American'/s.

The studies determined the average live weight of
bulls in different 5 lines from the date of birth to 7
months of age in the State Research Farm «Cher-
nivetske», where the posterity of the ancestor bull-sire
Forest 0899 line Achilles 369, American breeding, had
the live weight of 235 kg at weaning, which was by 24.9
kg (12.2%) more than in the peers from the bull-sire
Masquit 1822 line Signal 120, Austrian breeding.

Carrying out the breeding work in the herd of the
State Research Farm «Chernivetske» indicates that the
new created genotypes and their linear genealogical
combination of three most outstanding productive lines
of meat-based polled Simmental cattle, namely Achil-
les 369, Apricot 58311 and Signal 120, have high
productivity, pass on their natural genes to their poster-
ity and increase the growth energy by 18-21% in the
foothills of the Carpathian region of Bukovyna. The
heifers in the genotype (Simmental Canadian®/, Sim-
mental Austriant/;s + Simmental German'/s + Simmen-
tal American'/s), having been obtained from bulls-
sires of German breeding (Mumbim 9214, Havrosh
9347, Bombay 9212 and Matros 9217), were evaluated.
They are characterized by higher maturity and the age

of fertilization, which is by 23.5 days shorter than in the
daughters from bulls-sires of the genotype Simmental
Canadian®/;, + Simmental Austrian'/s + Simmental
American/qe.

During the breeding period, the insemination rate
of cows in the herd of the State Research Farm «Cher-
nivetske» was studied. After the first insemination it
was 83.8% in the genotype Simmental Canadian®.
Simmental Austriant/is + Simmental German®/s + Sim-
mental American/;, which was by 7.1% more than in
the cows of the genotype Simmental Canadian®/;+ Sim-
mental Austrian%/s + Simmental American'/ss. The stud-
ies have determined a clear pattern of the influence of
live weight and age of the new generation repair heifers
during fertilization on the reproductive abilities of cows
of meat-based Simmental cattle in the most productive
genotype (Simmental Canadian®/, Simmental Aus-
trian/1s + Simmental German?/s + Simmental Ameri-
can'/i6). An increase in age and live weight of animals
during the first insemination leads to a decrease in re-
productive abilities of the new generation cows in the
Ukrainian Carpathians.

In Chernivtsi and lvano-Frankivsk regions, the
work to create a population of Bukovyna zonal type
meat-based Simmental cattle in the direction of increas-
ing the genetic potential of productivity is underway in
basic and subsidiary farms of the public sector of dif-
ferent forms of ownership in the Carpathian region of
Ukraine (Table 3).

The analysis of the data (Table 3) gives grounds to
conclude that the cows of the new generation in the rest
of farms are inferior to the animals of the State Re-
search Farm «Chernivetske» in terms of live weight,
milk productivity and other biometric indicators.

Thus, the fertility index of the cows of meat-based
polled Simmental cattle in the State Research Farm
«Chernivetske», having been obtained from the heifers
fertilized at the age of 15-18 months at a live weight of
395-420 kg, is 45.3%, while it is 35.5% from those fer-
tilized at the age of 21 months and older at a live weight
of 435-450 kg (P>0.095). The coefficient of reproduc-
tive ability is 0.87 and 0.76, respectively (P>0.95).

Certain differences were determined in the new
population meat-based Simmental cattle of different
promising genotypes in the herd of the State Research
Farm «Chernivetske», where the live weight of heifers
of meat-based polled Simmental cattle on the date of
birth was 31.2 + 0.45 kg in the genotype (Simmental
Canadian®®/s, + Simmental Austrian/;s + Simmental
Germant/s + Simmental American'/z;), while it was
33.5+ 0.45 kg in the genotype (Simmental Canadian®/
+ Simmental Austrian'/;s + Simmental German/s +
Simmental American'/ss). These indicators were re-
spectively 89.2 = 1.25 kg and 91.6 + 1.37 kg at the age
of 3 months old, 185.0 £ 0.78 kg and 195.7 = 0.80 kg
at the age of 6 months old, 270.5 + 1.15 kg and 277.3 +
1.18 kg at the age of 9 months old, 303.3 + 1.24 kg and
310.9 + 1.78 kg at the age of 12 months old, 325.5 +
1.35 kg and 350.1 = 1.91 kg at the age of 15 months
old, as well as 389.3 + 2.34 kg and 405.8 + 3.03 kg at
the age of 18 months old.
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Table 3

Live weight and milk productivity of first calving cows

. . Milk productivity, kg
Ne Farm Districts Live weight, kg (210days)
Mim [ 8 [ cv | Mtm | § [ cV
Chernivtsi region
y | State Research Farm Hertsaivskyi | 28 | 552 | 17.04 | 413 | 1985 |11.12 | 467
«Chernivetskey
SOE «Rokytne», -
2 ALLC «Avangard» Novoselytskyi 14 517 | 1412 | 3.23 | 185.7 | 9.35 | 3.34
3 | Farm «lvankivtsi» Kitsmanskyi 13 509 13.14 | 3.03 | 195.4 | 831 | 2.95
Agricultural Produc-
4 | tion Cooperative 8 513 | 15.04 | 3.17 | 191.8 | 7.34 | 1.97
«Zoria» Kitsmanskyi
Agricultural Produc-
5 | tion Private Coopera- Hertsaivskyi 15 495 14.06 | 3.56 | 187.6 8.75 | 231
tive «Peremohay
Total 78 513 1441 | 351 191.4 8.85 | 2.95
Ivano-Frankivsk region
1 LLC «Toroy» Rohatyn 35 515 13.8 | 3.13 195.7 8.78 | 2.12
o | Private Farm Horodenkivskyi | 18 | 500 | 12.3 | 2.89 | 1955 | 9.12 | 1.97
«Potochyshchey
3 | Farm «Zarichchia» Kosiv 10 495 15.7 | 3.15 | 187.3 8.92 | 245
4 | Private Farm Kosiv 15 | 490 | 143 | 2.87 | 1915 | 8.15 | 2.56
«Bohdany»
5 | LLC «Levada» Kolomyiskyi 7 500 117 | 231 | 1975 | 875 | 1.97
Total 85 502 | 13.37 | 2.87 | 194.1 | 8.89 | 2.12
On average in all farms 163 508 13.89 | 3.19 | 192.7 | 8.87 | 2.53

A different relative increase in live weight of heif-
ers of different genotypes of the created Bukovyna
zonal type meat-based Simmental cattle in different

physiological periods of cultivation was determined in
the breeding work (Table 4).

Table 4
Relative gain of heifers’ live weight, %
Indicator Period, months
0-3 | 3-6 | 6-9 | 1215 | 1518 | 0-18
Genotype: Simmental Canadian®>/3; + Simmental Austrian'/1s + Simmental German'/s + Simmental Ameri-
can'/s,
X+Sx 115.242.35 108+3.01 32.5+0.65 19.7+0.45 9.8+0.41 795.8+12.31
Cv,% 24.3 26.7 18.6 29.8 41.3 12.8
Genotype: Simmental Canadian /4 + Simmental Austrian/;s + Simmental German /s + Simmental American %15
X+Sx 135.6+3.45 101.4+3.35 30.3+0.45 20.5+0.89 11.4+1.06 826.2+15.02
Cv,% 22.6 25.7 15.7 40.7 51.6 11.7

In terms of relative live weight gain, the repair
heifers of the most productive genotype (Simmental
Canadian®s + Simmental Austriant/;s + Simmental
German'/s + Simmental American'/is) prevailed the
heifers of the genotype (Simmental Canadian®/3, +
Simmental Austriant/;s + Simmental German®/s + Sim-
mental American'/s;) for the period from birth to 3
months of age by 7.3% (P>0.99), from 9 to 12 months
of age — by 1.2% (P<0.95), from 12 to 15 months of age
— by 15.4% (P<0.95), from 15 to 18 months of age — by
17.4% (P <0.95) and from birth to 18 months of age —
by 29.9% (P>0.99). Only between 9 and 12 months of
age the best average indicators were reduced to 1.2%
(P>0.99) and 0.9% (P<0.95).

It is noteworthy a very important production indi-
cator for determining the average daily gains in differ-
ent physiological periods, which were respectively
612.1 +0.0234 and 638.2 + 0.0286 kg from birth to 3

months of age, 1052.7 + 0.0374 and 1143.9 + 0.0311
kg from 3 to 6 months of age, 653.6 + 0.0314 and 0.640
+0.0414 kg from 6 to 12 months of age, 985.8 +0.0113
and 960.0 £ 0.0241 kg from 9 to 12 months of age,
835.5 + 0.0132 and 808.1 + 0.412 kg from 12 to 15
months of age, 708.9 + 0.0293 and 744.4 + 0.0552 kg
from 15 to 18 months of age, as well as 795.8 + 0.0049
and 850.0 + 0.0068 kg from birth to 18 months of age.

It was determined that the coefficient of live
weight varied in the range of 3.5-12.2% in the new gen-
eration heifers of meat-based Simmental cattle, having
different intensity of its growth in certain physiological
age periods of rearing. Its indicators increase until 6
months of age, and then decrease, which is consistent
with the research of scientists from other institutions. In
terms of absolute increase in live weight in some peri-
ods, the heifers reliably prevailed their peers of the
combined type Simmental cattle, in particular, by 13.7
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kg (P>0.999) from birth to 3 months of age, by 8.7 kg
(P>0.999) from 12 to 15 months of age, and by 31.3 kg
(P>0.999) from birth to 18 months of age. The differ-
ence was insignificant in other age periods.

In terms of relative increase in live weight the heif-
ers of the new generation meat-based Simmental cattle
prevailed the local Simmental breed by 15.1% (P>0.99)
for the period from birth to 3 months of age, by 3.5%
(P<0.95) from 9 to 12 months of age, by 11.4%
(P<0.95) from 12 to 15 months of age, by 17.4%
(P<0.95) from 15 to 18 months of age, and by 48%
(P>0.99) from birth to 18 months of age under the con-
ditions of different climatic zones of Bukovyna region.

In the conducted breeding research it was deter-
mined the productivity of two adjacent cows’ genera-
tions (n=18) of mothers-daughters + mothers, in which
the milk productivity was 195.9 kg for the first lactation
and 219.8 kg for the third lactation at probability
(P>0.001), while the milk productivity of mothers-
daughters + mothers in the herd of the State Research
Farm “Chernivetske” was by 19.3 kg more for the first
lactation and by 2.4 kg more for the third lactation at
probability (P>0.005).

The growth rates of repair heifers of meat-based
polled Simmental cattle were studied. At the age of 18
months old, their live weight was 395-405 kg; the
height at withers was 125-128 cm and the chest circum-
ference was 180.7-181.0 cm. The live weight of adult
cows was 545-650 kg, which exceeded the developed
weight and linear standards with an index of legs
length, stretching and chest. The indices of stretching
and chest were higher by 9.3% (P<0.001), 3.9%
(P<0.001) and 0.7% (P<0.05) and 7.6% (P<0.001),
4.3% (P<0.001) and 1.6% (P<0.001), respectively.

It was found that the first calving cows of line
Achilles 351, American breeding, having been obtained
from different lines, had significant differences in exte-
rior and size of measurements. The first calving cows
of line Signal 120, Austrian breeding, exceeded their
peers in the height at withers by 5 cm (5.6%), in the
chest depth by 8-9 cm (16.6%) and in latitudinal meas-
urements by 3.8%, (6.1%), (16.9%). The similar ad-
vantage over the peers of other lines is observed in the
first calving cows of line Achilles 351, which are kept
in the herd and have, as a rule, a quite large and massive
proportional body with the height at withers of 134.8 +
0.22 cm, the well-developed deep (71.3 +0.15 cm) and
wide (47.0 = 0.20 cm) chests with the circumference of
195.4 £ 0.42 cm and the live weight of 675.4 kg.

The analysis of the linear measurements develop-
ment in the exterior of the daughters of individual bulls-
sires of line Achilles 351, American selection, found
that the largest first calving cows in the herd of the State
Research Farm «Chernivetske» were the daughters of
the ancestors of purebred bulls-sires Forest 0899
(height at withers — 128.8 cm, oblique length of the
torso — 149.4 cm, chest circumference — 171.9 cm, live
weight — 468 kg), lvora 1001 (height at withers — 17.0
cm, obligue length of the torso — 149.0 cm, chest cir-
cumference — 170.1 cm, live weight — 473.3 kg) and
Micron 1351 (height at withers —125.7 cm, oblique
length of the torso — 146.0 cm, chest circumference —
167.8, live weight — 443.3 kg).

The main economic indicators of the meat indus-
try development demonstrate the stability and growth
in the State Research Farm «Chernivetske» as for the
breeding the new type meat-based polled Simmental
cattle, as shown data in Table 5.

Table 5
Economic efficiency of a new type of meat-based Simmental
. Units of meas-

Indicator urement 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2019
Total livestock heads 378 384 | 216 | 246 | 239 | 257 | 279 | 291 | 276
Including cows heads 150 160 | 160 | 153 | 153 | 153 | 156 | 156 | 151
Production of meat quintals 514 | 354 | 208 | 435 | 350 | 375 | 380 | 370 | 65
Ejfé'sy gain on pas- g 917 | 695 | 601 | 685 | 750 | 850 | 930 | 950 | 900
Sale of meat quintals 518 342 02 325 | 365 | 355 | 345 | 336 | 345
Sale:
of breeding young heads 43 27 5 1 28 21 22 22 25
\f\‘;"ggehf’y live quintals 197 | 102 | 269 | 0.35 | 37.8 | 35.6 | 34.6 | 35.1 | 25.3
g;f]t of 1 quintal of UAH 119.5 | 496.1 | 690 | 750 | 750 | 650 | 925 | 1100 | 1110

Since 2012, the State Research Farm «Cher-  unit.

nivetske» of Bukovyna State Agricultural Research
Station of the National Academy of Agrarian Sciences
of Ukraine annually sells the breeding young cattle in
live weight in the amount of over 300,000 UAH, which
is 30% of profitability. An average monthly growth of
800-950 g for a full cycle of rearing with low feed costs
of 7.8-8.5 feed units per 1 kg of gain is achieved.
Thus, the cost of beef production on the pastures
of the State Research Farm «Chernivetske» in 2019 was
1,100 UAH, which was by 350 UAH more than in
2011. This affected the reduction in the cost of one feed

The leading breeding plant in the Western region
of Ukraine the State Research Farm «Chernivetske» of
Bukovyna State Agricultural Research Station of the
National Academy of Agrarian Sciences successfully
sells more than 25 young cattle each year. In 2017, 50
heads of the first-class and elite breeding heifers were
sold to the farms of different forms of ownership in the
Carpathian region of Ukraine, which indicated a high
demand for breeding cattle of a new type meat-based
Simmental.

Thus, ensuring the prerequisites for profitable beef



48 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL » #14(1al), 2021

cattle breeding is possible only on the basis of a rational
combination of efficient using the production potential
and the region’s existing natural and climatic zones un-
der the conditions of using a scientifically sound ra-
tional structure of sown areas, zonal specialization, in-
troduction of intensive technologies for breeding, rear-
ing, feeding and keeping animals in order to obtain a
profitable meat industry in the Carpathian zone.

The studied economic evaluation of the efficiency
of a new breeding achievement, Bukovyna zonal type
meat-based polled Simmental cattle, showed that the
income from the use of repair young animals at the ex-
pense of the breeding effect was 903,300 UAH. The
sales revenue per head was 1,358 UAH and it was 4.59
UAH per 1 kg of carcass weight. This is confirmed by
the actual results achieved in the farms engaged in the
introduction of resource-saving technology for keeping
beef cattle of zonal type meat-based polled Simmental.

In the future, in order to improve the economic ef-
ficiency of breeding a new type meat-based polled Sim-
mental, it is planned to carry out the work aimed at in-
creasing milk productivity, fertility of beef cows and
calving, which will significantly increase meat produc-
tivity for the Carpathian region of Bukovyna.

Conclusions: 1. It has been found that the growth
rate in this type of repair heifers from birth to 7 months
of age in the genotype Simmental Canadian®/, + Sim-
mental Austriant/;s Simmental German/s + Simmental
American'/ys is higher; they reliably predominate by
3.4% (P<0.001) their improved peers of the genotype
Simmental Combined/z; Simmental Canadian®’/s,
Simmental Austrian'/s, Simmental German®/3; in the
herd of the State Research Farm «Chernivetske.

2. It has been determined that a correlation in re-
pair heifers with the final genotype Simmental Cana-
dian®, Simmental Austrian'/is + Simmental German?/s
+ Simmental American?/1 between the live weight dur-
ing the period of rearing was low and negative: at birth
r=-0.13 (P>0.095); at 7 months of age r=-0.02 and at 12
months of age r=-0.05 (P>0.095).

3. The studies have determined that the linear and
mass dimensions of a new population Simmental cattle
increase with the raise of their heredity in the genotype
Simmental Canadian®/, Simmental Austrian®/;g + Sim-
mental German/s + Simmental American®/y. Their live
weight increased by 15.5 kg, the height at withers — by
3.1 c¢m, the chest circumference — by 4.8 cm, the
oblique length of the torso and buttocks — by 1.7 and
2.1, respectively, and the overall dimensions — by 13.5
cm.

4. It has been found that the growth rate in the re-
pair heifers of meat-based polled Simmental cattle from
birth to 7 months of age in a new productive genotype
Simmental Canadian®/, Simmental Austrian/;s + Sim-
mental German?/s + Simmental American/ss is 15.7%;
they reliably predominate by 3.4% (P<0.001) their im-
proved peers of the genotype Simmental Canadian?/s,
+ Simmental Austrian'/;s + Simmental German?/s +
Simmental American'/s; in the State Research Farm
«Chernivetske».

5. The studies have proved that in terms of relative
live weight gain, the repair heifers of the most produc-

tive genotype Simmental Canadian®/, Simmental Aus-
triant/1s + Simmental German'/s + Simmental Ameri-
can'/s6 prevailed the heifers of the genotype Simmental
Canadian?®®/5; + Simmental Austrian/;s + Simmental
Germant/s + Simmental American*/s; for the period
from birth to 3 months of age by 7.3% (P>0.99), from
9 to 12 months of age — by 1.2% (P<0.95), from 12 to
15 months of age — by 15.4% (P<0.95), from 15 to 18
months of age — by 17.4% (P <0.95) and from birth to
18 months of age — by 29.9% (P>0.99). Only between
9 and 12 months of age the best average indicators were
reduced to 1.2% (P>0.99) and 0.9% (P<0.95).

6. According to the results of work, it has been de-
termined the average daily gains in the genotype Sim-
mental Canadian®/s; + Simmental Austrian/is + Sim-
mental German'/s + Simmental American'/s; and in the
genotype Simmental Canadian®/, Simmental Aus-
trian/1s + Simmental German?/s + Simmental Ameri-
can'/1, which were respectively 612.1 kg and 638.2 kg
from birth to 3 months of age, 1052.7 kg and 1143.9 kg
from 3 to 6 months of age, 653.6 kg and 0.640 kg from
6 to 12 months of age, 985.8 kg and 960.0 kg from 9 to
12 months of age, 835.5 kg and 808.1 kg from 12 to 15
months of age, 708.9 kg and 744.4 kg from 15 to 18
months of age, as well as 795.8 kg and 850.0 kg from
birth to 18 months of age in the foothills of the Carpa-
thian region of Bukovyna.

7. The studied economic evaluation of the effi-
ciency of a new breeding achievement, Bukovyna zonal
type meat-based polled Simmental, showed that the in-
come from the use of repair young animals at the ex-
pense of the breeding effect was 903,300 UAH. The
sales revenue per head was 1,358 UAH and it was 4.59
UAH per 1 kg of carcass weighty in the prices of 2019.
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THE STATE OF NATURAL FODDER MEADOWS OF THE EASTERN PODILLYA OF UKRAINE IN
MODERN ECOLOGICAL CONDITIONS OF THE ENVIRONMENT

Abstract.

The article presents an analysis of the state of natural fodder meadows of the Eastern Podillya of Ukraine. It
was found that in the conditions of dry lowland meadows the safest and most suitable for providing herbivores

with plant biodiversity are normal land.
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per.

In Ukraine, natural forage lands cover an area of
about 6.7 million hectares, of which about 4.6 million
hectares are pastures, up to 2.3 million hectares - hay
and about 0.9 million hectares - swamps. In the Forest-
Steppe zone there is about 10% of natural fodder lands
from the total area of agricultural lands.

In the Forest-Steppe of Ukraine, natural forage
lands cover an area of about 2.1 million hectares, which
is 3.4% of the total area of this natural-climatic zone.

The forest-steppe zone includes mainland and flood-
plain meadows.

Natural forage lands are a source of plant food for
both domestic and wild ruminants. Although natural
plant communities are less nutritious than the vegeta-
tion of cultivated pastures, however, its use is costly,
which plays an important role in providing food to the
population of Ukraine. Modern use of natural lands
provides a sufficiently cheaper feed, the possibility of
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free grazing. In addition, the vegetation of natural for-
age lands dramatically reduces soil erosion and is one
of the factors stabilizing disturbed agricultural land-
scapes [7].

As part of the plant groups of natural fodder mead-
ows, 71% has fodder value, which includes cereal leg-
umes, sedge and herbaceous groups. Cereal group of
phytocenoses includes 104 species, which is a percent-
age of 7.5%, which have different fodder value. 35 spe-
cies of plants are characterized by high fodder value,
while low - 23 species [3].

The legume group of phytocenoses of natural for-
age lands includes 79 species, which is 5.7%. Sedge
vegetation includes 95 species (6.9%). This vegetation
is characterized by low forage quality. There are 39
highly digestible species of natural forage lands, which
is 2.8%. The poisonous plants grow among the natural
fodder meadows, their number reaches 83 species
(4.9%) and 59 (4.2%) harmful species that negatively
affect the economic value. Natural forage lands include
61 species of vitamin-bearing plants, 53 species of
plants containing tannins and 42 species containing es-
sential oils [9].

It is known that the plant phytodiversity of natural
forage lands is constantly undergoing certain changes,
among which synthetic changes dominate (overgrow-
ing of reservoirs, sands, landslides). Demutation
changes have also been identified, which to some ex-
tent restore the original groups of plant biodiversity.
Among modern demutation changes, demutation and
anthropogenic-demutation changes are distinguished.
Due to the actual demutation changes, the anthropo-
genic impact on the restoration of plant diversity of nat-
ural forage lands is insignificant and has characteristic
changes close to natural ones [10].

Analysis of geobotanical survey of natural forage
lands of the Forest-Steppe of Ukraine showed that they
are in unsatisfactory condition due to high anthropo-
genic load and need to be restored [5]. According to the
coenotic structure, the studied lands include mainly ce-
reals and cereal-herbaceous, less often - cereal-sedge,
sedge-herbaceous, herbaceous and even less - cereal-
legume and monodominant legumes, so they need rad-
ical restoration in some areas. A perspective direc-
tion of recovery of natural forage lands is the optimiza-
tion of biotechnology of growing meadows, which is
based on the use of low-cost energy-saving technolo-
gies [1].

Energy-saving technologies consist in the selec-
tion of individual species and grass mixtures, the appli-
cation of fertilizers, modes of use of natural forage
lands and the establishment of their impact on the com-
position, structure and productivity of grasslands, fore-
casting their development.

Analyzing the plant phytodiversity of natural for-
age lands of the Forest-Steppe zone, it should be noted
that the largest share is occupied by cereals, in particu-
lar: cocksfoot grass (Dactylis glomerata), timothy grass
(Phléum praténse L.), awnless brome (Bromus_in-
ermis), tall oat grass (Arrhenatherum_elatius), meadow
grass_(Poa pratensis_L.), creeping_bent (Agrostis stolon-
ifera), reed canary grass (Phalaris arundinacea) and oth-
ers.

Among the vegetation that grows on natural fod-
der meadows and has a high fodder value, it is neces-
sary to single out meadow clover (Trifolium pretense),
pink clover (Trifolium hybridum), white clover (Trifo-
lium repens), birds-foot trefoil (Lotus_corniculatus) and
timothy grass (Phléum praténse L.), cocksfoot grass
(Dactylis glomerata) and pasture ryegrass (Lolium
perenne) (cereals).

Anthropogenic load is typical for natural forage
lands of Ukraine, especially in the conditions of urban-
ized territories. The main sources of pressure on natural
ecosystems, including forage lands, are significantly af-
fected by industry, motor wastewater and household
waste, as well as agricultural production, which is char-
acterized by excessive intake and biosphere of toxic el-
ements. Among a large number of toxic elements,
heavy metals occupy a prominent place.

In particular, there is an increased supply of lead,
cadmium, zinc, copper and others. Among these heavy
metals, zinc and copper are at the same time microele-
ments, which are part of biocatalysts and bioregulators
of the most important physiological processes and are
part of individual protein components. However, the
entry of heavy metals into living organisms above ac-
ceptable levels has a negative impact.

Once in the atmosphere, heavy metals eventually
settle on the surface of the lithosphere, contaminating
its components. Under such conditions, the soil is the
main source of heavy metals, from which heavy metals
in the food chain migrate into the vegetation, reducing
its quality and safety. The predominant amount of
heavy metals that enters the soil is concentrated mainly
in its upper layer, which is characterized by high fertil-
ity. Heavy metals in the soil are fixed in the humus lay-
ers from where, being in exchange form, they are
quickly included in the cycle and spread in the biome.
The intensity of movement of heavy metals depends on
many factors, in particular, the content of organic mat-
ter, soil pH, mechanical and mineral composition, and
others. Chernozems are characterized by the highest
sorption capacity, relatively lower - gray-forest and
sod-podzolic soil.

According to various sources in the soils of the
Forest-Steppe of Ukraine, the average concentration of
mobile forms of cadmium in conditions of local pollu-
tion is 0.12 mg / kg, lead 10 mg / kg, zinc 2.8 mg / kg
and copper 7 mg / kg.

Man-made activity of the population, which grows
from year to year, leads to an increase in the environ-
ment of various harmful substances, in particular,
heavy metals, which in metabolic form, move in trophic
chains from soil to vegetation, reducing the quality and
safety of food [2].

Powerful sources of environmental pollution by
heavy metals are complexes: mining, metallurgy, engi-
neering, chemical, transport, agro-industrial, housing
and communal, and others [6]. It is known that mine
effluents and water after mining in mines contain a
number of pollutants, among which the most dangerous
are heavy metals. In steelmaking, up to 40 kg of solid
particles, including Mn, Cu, Zn, Cd and Pb compounds,
enter the atmosphere when only one ton of steel is
smelted. Powerful amounts of heavy metals also enter
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the environment through chemical production, in par-
ticular from wastewater, in which compounds of cad-
mium, lead and zinc are found. Rapidly growing
sources of environmental pollution today are vehicles,
agricultural production and industrial waste. In agricul-
tural production, especially in crop production, mineral
fertilizers are a powerful source of heavy metals in the
environment.

It is known that the number of vehicles has grown
rapidly in recent years, which has significantly in-
creased the power of man-made impact on the environ-
ment. At the same time, the number of facilities serving
it is growing, which is also a source of environmental
pollution by various toxicants. The main ones are
transport companies, bases of road construction equip-
ment, garages, parking lots, gas stations, service sta-
tions [2].

The objects of pollution from the exploita-
tion of transport vehicles are air, water, soil, as well as
vegetation, especially near highways, where about 20%
of gaseous emissions are deposited, creating local pol-
lution. The predominant share of emissions from motor
vehicles is concentrated on the soil surface, from where
it is included in the form of mobile forms in trophic
chains, accumulating in the phytomass.

The accumulation of toxicants in soils leads to
their degradation, which is accompanied by toxic ef-
fects on plants, causing a decrease in their reproductive
quality. Quite a noticeable man-caused load of vehicles
was found on the soils of the roadside, which is accom-
panied by their contamination with heavy metals [8].
The intensity of soil pollution by emissions from mo-
bile sources depends on the number of vehicles, usually
higher in the city and lower outside.

There is a constant migration of substances in the
soil and their transfer over long distances, including
plants [4]. There is a clear relationship between the
level of heavy metals in the soil and their accumulation
in crops. The soil intensively accumulates cadmium,
zinc, lead and copper. Heavy metals that got into the
soil mainly accumulate in its near-surface layer 0-10
and 0-20 cm [5]. A significant source of soil contami-
nation with heavy metals is the systematic application
of fertilizers and pesticides, which can increase the con-
centration of these metals in the soil. Within 90% of
heavy metals from their total supply of mineral fertiliz-
ers accumulates in the soil, and the rest is included in
the cycle and enters the plants and their products. It is
known that the largest amount of heavy metals is con-
tained in phosphorus fertilizers, relatively less in potas-
sium and nitrogen. It was found that during the cultiva-
tion of winter rape and sunflower with a total area of

405370 ha with mineral fertilizers annually gets into the
soil about 908 kg of lead and 214 kg of cadmium [7].

Among the large number of toxicants that enter the
environment as a result of man-made activities of the
population in terms of revenue and toxicity are heavy
metals, mobile forms of which are in constant circula-
tion [10]. Heavy metals are characterized by a density
of more than 5 g/ cm3 and an atomic mass of 40. Heavy
metals include trace elements, in particular Zn and Cu,
which are toxic in high concentrations. The greatest at-
tention is focused on the study of the cycle of Zn, Pb,
Cd and Cu in the environment.

At the same time, it is necessary to take into ac-
count that the microelements B, Na, Cl, V, J, Mn, Co,
Cu, Zn and Mo are indispensable for maintaining the
physiology of vital activity of organisms in microcon-
centrations (less than 0.001%). Conditionally neces-
sary, present in plants in different quantities are Li, F,
Al, Si, Ag, Ti, Cr, Ni, Se, Sr, Cd and Pb. Their useful-
ness or irreplaceability has not been conclusively
proven. Instead, the toxicity of many of these elements
has been unequivocally proven to enter plants in in-
creased quantities. In terms of phytotoxicity, heavy
metals at the same concentrations are arranged in the
following sequence: Cd> Ni> Zn> Mn> Cu> Pb.

It is established that heavy metals in the soil envi-
ronment are in exchangeable and non-exchangeable
forms. Non-exchangeable forms of heavy metals are
those that bind to soil minerals and are inaccessible to
plants. Metabolic forms of heavy metals are in the free
state, so constantly migrate in the system soil - plants
and their products. Depending on the acidity of the soil,
heavy metals in the soil can change from one form to
another. In particular, the high acidity of soils increases
the migration of heavy metals, turning them into more
accessible forms [5].

Natural forage lands as a component of the natural
environment are constantly man-made by modern
sources of pollution, which increases the risk of their
productive use. Of particular concern is the increase in
soil inputs with the subsequent inclusion in plant mi-
gration chains of toxicants such as cadmium and lead,
which can accumulate tens of times or more in the phy-
tomass compared to soils. The critical areas of natural
fodder meadows today are those that are close to the
sources of pollution, which requires constant control
over the quality and safety of plant raw materials [8].

Materials and methods of research. The re-
search was carried out in the conditions of the Eastern
Podillya of Ukraine on gray forest soils in the condi-
tions of absolute, normal lands and lands of excessive
humidification within the limits of technogenic emis-
sions.

Table 1
Content of mobile forms of heavy metals in soils of natural forage lands, mg / kg
(on average for 2016-2018 based on absolutely dry matter), (h =4, M + m)
. Lead Cadmium
Research material

Average Average
Soils of absolute land 2,90+0,07%* 0,48+0,03**
Soils of normal land 2,96+0,06** 0,49+0,05**
Land soils of excessive moisture 3,20+0,02 0,51+0,047
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The content of lead in the soils of absolute land
was lower than the MPC by 2.06 times, and cadmium
by 1.45 times. In soils of normal land in the study areas,
the concentration of lead ranged from 2.8 mg / kg to 3.1
mg / kg, while cadmium ranged from 0.47 mg / kg to
0.51 mg / kg. The content of lead and cadmium in the
soils of normal land was lower than the MPL (Maxi-
mum permissible level) by 2.02 times and 1.42 times,
respectively. In the conditions of land of excessive
moisture in the studied areas, the content of lead in the
soil ranged from 3.1 mg / kg to 3.3 mg / kg, cadmium
from 0.49 mg / kg to 0.53 mg / kg. The content of lead
and cadmium in the soils in these areas was lower than
the MPC by 1.87 times and 1.37 times, respectively.
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Soils of absolute land

> 1,45

Concentration of heavy metals in mg / kg

>2,02

Soils of normal land

The highest level of lead and cadmium pollution
(Fig. 1) was characterized by soils of excessively moist
soils, relatively lower than normal dry soils and abso-
lute dry soils. Thus, the concentration of lead and cad-
mium in the soils of the lands of excessive moisture was
1.1 times and 0.6 times higher, respectively, and 1.08
times and 1.04 times higher in comparison with the ab-
solute and normal lands. The concentration of zinc in
the soils of absolute drylands (1) ranged from 9.3 mg /
kg to 14.2 mg / kg, and copper from 0.14 mg / kg to
0.17 mg/ kg. The content of zinc and copper in the soils
of absolute land on average in the studied areas was
lower than the MPC by 2.0 times and 20 times, respec-
tively.

> 1,87

>1,42

>1,37

Land soils of excessive moisture

B lead ®Cadmium

Fig. 1. Comparative assessment of the content of heavy metals in the soil to the MPC, times
Note. The maximum concentration limit for lead is 6.0 mg / kg, cadmium is 0.7 mg / kg

In soils of normal land, the content of zinc ranged
from 10.5 mg / kg to 14.7 mg / kg, and copper from
0.18 mg / kg to 0.19 mg / kg. The content of zinc and
copper was lower than the MPC by 1.84 times and 16.6
times, respectively. The content of heavy metals in the

soils of the lands of excessive moisture was on zinc in
the range from 17.2 mg / kg to 20.1 mg / kg, and on
copper from 0.19 mg / kg to 0.21 mg / kg. The content
of lead and cadmium in soils was 1.25 times and 1.5
times lower than the MPC, respectively.

Table 2
The content of mobile forms of heavy metals (trace elements)
in soils of natural forage lands, mg / kg
(on average for 2016-2018 based on absolutely dry matter), (n =4, M + m)
Research material Zinc Copper
Average Average

Soils of absolute land 11,4+1,42%** 0,15+0,07***
Soils of normal land 12,5+0,09** 0,18+0,03**
Land soils of excessive moisture 18,3+1,22 0,20+0,04

The highest levels of zinc and copper (Fig. 2) were
characterized by soils of excessively moist soils, rela-
tively lower - normal dry and absolute drylands. Thus,
the concentration of zinc and copper in the soils of
overmoistened drylands was 1.6 times and 1.33 times

and 1.46 times and 1.11 times lower compared to abso-
lute drylands and overmoistened drylands. That is, the
soils of the land of excessive moisture had a high con-
tent of lead and cadmium, as well as zinc and copper.
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Fig. 2. Comparative assessment of the average content of heavy metals (trace elements) in the soil (for 2016-
2018) to the MPC, times
Note. MPC for zinc - 23 mg / kg, copper - 3.0 mg / kg

The risk factor for lead in soils (Table 2) of natural
forage lands ranged from 0.48 to 0.53. The highest risk
factor for lead of 0.53 was in soils of excessively moist

soils, relatively lower in 1.08 times and 1.1 times in
soils of normal and absolute soils, respectively.

Table 3
The coefficient of danger of mobile forms of heavy metals in the soils of natural forage lands on average
for 2016-2018
Lead Cadmium
. Actual con- The coef- Actual con- | The coeffi-
Research material MPC centration, ficient of | MPC centration, cient of
mg / kg danger mg / kg danger
Soils of absolute land 6,0 2,9 0,48 0,7 0,48 0,68
Soils of normal land 6,0 2,96 0,49 0,7 0,48 0,79
Land soils of excessive moisture | 6,0 3,2 0,53 0,7 0,49 0,72

The risk factor for cadmium in natural forage soils
ranged from 0.68 to 0.72. The highest risk factor for

lead was also characterized by soils of overland mois-
ture, relatively lower by 1.05 times and 1.3 times, re-
spectively, soils of normal land and absolute land.

Table 4
The coefficient of danger of mobile forms of heavy metals (trace elements)
in the soils of natural forage lands on average for 2016-2018
Zinc Copper
. Actual con- The coeffi- Actual con- The coef-
Research material MPC centration, cient of MPC | centration, mg | ficient of
mg / kg danger / kg danger
Soils of absolute land 23 11,4 0,49 3,0 0,15 0,05
Soils of normal land 23 12,5 0,54 3,0 0,18 0,06
Laqd soils of excessive 23 183 0,79 3.0 0,20 0,06
moisture

The risk factor for zinc in soils (Table 3) of natural
forage lands ranged from 0.49 to 0.79. The highest risk
factor for zinc was found in soils of excessive moisture,
relatively lower in 1.46 times and 1.61 times in soils of
normal and absolute soils. The coefficient of danger of
copper in the soils of natural forage lands in the study

area ranged from 0.05 to 0.06. In soils of land with ex-
cessive moisture and normal land, the risk factor for
copper was 0.06. Whereas in absolute land soils the risk
factor for copper was 1.2 times lower.

Conclusions. Analysis of the intensity of accumu-
lation of heavy metals by dry lowland meadows in the
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studied areas of Vinnytsia region showed that the con-
tent of lead in soils ranged from 2.9 mg / kg to 3.2 mg
/ kg, cadmium from 0.48 mg / kg to 0.51 mg / kg, zinc
from 11.4 mg/ kg to 18.3 mg / kg and copper from 0.15
mg / kg to 0.20 mg / kg. It did not exceed the MPC,
which is respectively 6.0 mg / kg; 0.7 mg / kg; 23 mg /
kg and 3.0 mg / kg. The highest level of accumulation
of lead, cadmium, zinc and copper in the soils was ob-
served in the lands of excessive moisture, relatively
lower in the conditions of normal and absolute lands.
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