S

- AG ICULTUEA : 

2 T
40 .




UDC (-154) 63+338.4+664](08)

bodOAlISISAL LIBSAL 3JdMbIMSNL
dJB6M0AIB010 0d0RJdMY

GEORGIAN ACADEMY OF
AGRICULTURAL SCIENCES

dlModdd

(LO3IBGMIAM MMV JAISISN)

BULLETIN

(Scientific Paners)

N:1(47)

LAIAOIAMNANLA LI3IBENIAM-
JINMRMSMANVAN R 34ITSNSINN,
AIBIANAISITN LITIBENIAM

3AM3INY JAISIN

International Scientific-Methodological
and Applied Referenced

Scientific Papers
badg(sbog@em ddmdsos 3Ggdnmo asdmmals

1992 Gemogosb.

398m0(39088 Fgmofsdo méxgH.
Collection of Scientific Papers is published

since 1992.

Published twice a year.

p. 599-22-75-50

E-mail: areal55555@gmail.com
www. gaas.dsl.ge

ISSN 1512-2743
39903(399mmds “sg e
nan=NLN-2022
Publisher “ Agro”

TBILISI-2022

2



3163 semgdliody
bacrgrsz0e—Lbs3g36090e Lsdgeml msgdxemdsdy: dommmgool dg(360g@gdems mdmeo, 3Gmagbema,

8389d03mbo, Lsgsrmggmel bemgmol dgncbgmdol dg3bag@gdsms s3s@gdoals 369Bowgbd0.
bagosdzom-badgsbogter Ladgm:

b doromzggerml bmgmol 3gn@bgmdols 3g3bog@gdsms 338093001 838093030l980: 3.50993800d) (Lsdgemls msgdxom-
3s60b  dmsgomy), ™.Jgdgmsdzomo  (Leddmb  3slmbolidagdgmo  dr03s60), %.3137930m0, %.35(300)9dg, .30~
33gmasbo, g.ds¢39msd30mo, @.d5BsOMImady, a.3837mbady, 0. Gg30d300m0, 3.8ggdgesdy, b.g3BeMsdy, 6.Js6rJs-
dsdg, 01.9768 8300, B.RbJlgemasbo, 6RbsOENT30m0, G Bsggmadzamo, 9.9s535d0dy, b.3JoBoBz0mo, G.58860d7,
6.30036535, .300035d9 (835009300 36rgboEgbBols dmsgomy).

Latgrosd3om-bsdg360gem Lsdgmb wi3bmgmo gatgdo:

36m59bmGgdo:  3meEadg®  mmgobmzgo  (dgmemerglos), osOmlmsg  asbsmm  (93680865), Gsobm  a9m®g0930
(dpemas®gomo), z0Bsmo  ghg@osgo (7301906s), Bogmermb 3mgmbbogmgo (1368063), 036 ogmmo (3menmbgmo),
379303 OmBgs (3mmebgomo), omlgy 39605 (3emebgoo), sbe®go gdosebhogo (3menmbgmoa),lmg-omby o (3m-
©95), 3B0dbsb Lo@odsemeabo  (gsbebgmn), 3s6mdat (396mz0 (dmmastgmo) bgobsen  s33s6mz0  (sBg@dsoxsb0),
Loog Laegmsbmgo (sbg@dsogsbo), asmod goxogzo (sBg@mdsoxsbo).

bsgsdmd(399mm-badgosdzom  gmemgaos:
3-00094b0dg-d0ms3560  OgEsBmc0, 3.5x5%85¢0d)-dmsgsdo  gesddm®als  dmsegomy, ™.Jgdgmedzamo-3slinbolidyg-

dgmo Ggesddmtn, §.ds038d0dy, s.q0mM8d).

G.Aleksidze,

The Head of Editorial-Scientific Board, Doctor of Biological Sciences, Professor, Academician, President of
Georgian Academy of Agricultural Sciences.

Editorial-scientific Board:

Academicians of Georgian Academy of Agricultural Sciences: G.Japaridze (Deputy Head of Editorial-Scientific
Board), O.Keshelashvili (Secretary of Editorial-Scientific Board)), J.Gugushvili, J. Katsitadze, N. Karkashadze,
R.Kopaliani, T.Kurashvili, G.Margvelashvili, R. Makharoblidze, G.Papunidze, Z.Phutkaradze, T.Revishvili,
G.Tkemaladze, R.Chagelishvili, Z.Chankseliani, N.Chitanava, N.Chkhartishvili, E.Shapakidze, Z.Tskitishvili,
R.Jabnidze, A.Giorgadze (Deputy President of the Academy).

Foreign members of Editorial-scientific Board:

Professors: V. Loginov (Belarus), I. Gadzalo (Ukraine), R. Georgiev (Bulgaria), V. Kucheriavy (Ukraine), N.
Povoznikov (Ukraine), I. Piculi (Poland), G. Rochka (Poland), J. Kania (Poland), A. Lepiarczyk (Poland), Soc-
Yong Lee (Korea), A. Satibaldin (Kazakh), P. Tzenov (Bulgaria), Z.Akparov (Azerbaijan), S. Salakhov( Aze-
rbaijan), G.Gadjiev (Azerbaijan).

Publishing Board:
G.Aleksidze (Editor in-chief), G. Japaridze (Vice chief editor), O. Keshelashvili (Deputy editor), E.Shapakidze,
A.Giorgadze.



1. dIB6NIAIS)
Sciences

d)3569 0930305 S M6s3gEOMM3ZY godmfi3g3900
3369 L9553300 - Lmgol JgMOHBYMBOL dgEbogMYBMS MIEHMMO, 3BMRBILMMO

153396dm Lo@ygzgdo: digsby Gg3me30s, dmbagso, ba®olbo, 30dsGHMOO F3E0wgd9d0, Mis—
ROObMYdS.

98IOSGO

00v1bgs35@ 0dols, GMmI dmerm MO0 Lomznbol 996053 mdsdo  353MOMOMdT  Fooefos MHaMT>DoM
§o6853 g0l oBgMHoswMMmO 39000¢EPIMB0L EMBOL 5350 gdsd0, Ji 3MMaMmLo 3d0d] BolOE MRS M5353
245000300 396906030 30OHMBJOOL Y5v196M9LGds. FY36M Lado-Mmmbo sMfErgmEol A56353@Md5T0 35(3MDGOMDST
bs IMobEobML Goo3omo Mg3mEw30s 39dbmemaosdo, fobsswdogy d98mbggzsdo ol LagMmbgl «94dbols
3WMBSWNM 35O GOGOL, M LML LOWIMOdY s M5300 s030WML 3oTs@ol 33E0gdOLS ©
2396099mb 3oBobEHMMRBMEO 990092900l EIFMII(0o.

Aogwom 93mbmdogM®o s LeEoswwmo dodmbowgs (2011) 5565¢00BIOL FoM0sBEHJOLS @s Fodmfiz39dL,

OMIWIO0E3 935300093 wos  NBOM  9B9JGMO  BHIbMEma0gdbg  BoILZELmb, MmIgwos  9xwydbgds
24905bEadso HYsmrmgdol godmyqbadsli. 0mzoeoliobgdl Mo Lemgwrol IgmMBIMdOL Fgdbmemaogdols dgEgesl,
Gomd  MHOWDb3ggml  LolOLsmM  MLsgOMbMgds dofjols s fywol Fg8amdo IGO0l 4569Tg.
9000300md9dL Immgz00  0639LGH0E0JdOLS s TgJoboBTGdOL IbgMY300 LBHodMwo dobigb dH3569 0bmgszogdl
Momd  oBJoMgl  sbowro  Bgdbmemangdo s LEHO®MIGHMOWWO  (33COWGdGd0, OHMIWGOoE  FoTIOHDWWOs
§om3mgdobs s dmbdsmgdol dyMo© dMmEIEgdby goolvligEges. 3obz0msmads© J399690do LsFomm 0gbgds
LogMmModMOHOLM  A5odE0MGdS, 0sbsdIMMIMdS s dgdoboBdgdol 60d3bgemgzsbo  3MEMgdBHOMGds, IHOgo-
dbMH030 35FMHMdS 5 FobsbloMgds.

d9l535¢00. AsMGEom 93mbmIozMMO s LMESWEOO 33wg35(2011) S0figOl AsmaEoml dmbgdmog
39M90mb s 50b0dbogl, MMI OBIOMEO 3HY)gool omMJdol bobg35M0  2obsYMGGOIE0s, dofs,

dofioligzgds Hyegdol Galm®LYdo STIMYOMWos s d0BINMHGdMWOos, Moz 0f393L doMIMIgoE—
53960™36900L MBMToBM 3egdsl s 99 FBsMEO Hosrolgmwo bsfizozol 3ol bEHedowHMds

3obgBHoL 30do@l AEMBSMOHO EIMOMDO? GIMJMYds. 505595 3303 30O LoWsMdgdo
3HM3OMBL 2 Jo0sMHOO 5Qsd0sb0.

0003Md, 9ME0Wgd9w0s 2b30msMmgdOL b0 ABGdIOL Imdogds, GMIGEoE Fogslgdl QoMgdm—
bLEOE3300 FEAMOIEMISL 5 Y330l FoMYIML  2obsYMMgOoL 3OMEILL, d9gdegdl »bBOMBlgEyml
©00MLYMOo (3bMm3MgdOL EMbY FNYGWO 353MIGOMOOLMZOL, sbes s dmdsgsendo.

X9 300093 XVIII Lomzmbol demeoml, 0baerobgeds 93:mbm3olEds mmdsl dsermwlids (1766-1834)
5 90Lds 808@Y36M9dTs A5FMMI39L BMLOBMYdS, MM ©IPF0HsbYg FMbEBEgMBOLS s dolo SGBYDdMdOL
1095903900l (30053 gbo®, 339001 3OMPYIEHJOOL) DBOEIL 9M3BIVBMO  LoBJsMg  sbsLOSMYAL
30639000 o060 29m9BHM0Mwo, bmem dgmMg 560H00dgEH03Wo 3OMAMILOO® 0BMEYDds, 5333560
300056905 30, F5HMLOL SBOHOM, YOOYNBOMOE 50LIHGdS TIMLIBEYMBOL 39000 IMISDY. 530l
3990, 030 M530L0 MBFxEMM3990L JMBsbeEgMmdol BMHEOL J9)bLME30L396, 335300 WITMAMIBOMEO
300GH030L 253569396 dmviragds.

sbgods 9353035 49b3EbsYdsT  5305BYd0  IIROJMS @S  v0dMs  Fmgdosm  sbogro  ABYdO
Abobergmdol LosMbgdm  bodwoegdgdol 9339000  FoLsbMEIWws. 89-20 Lomzmbol sLsfiyoldo
36MHMdqdsd MBO™ 33539 bolosmo doomm. 306M39wds s Fgmeg dbmaom mdds 0lYESE I9MS30
50590560 dgofioms s G0ddoo Jomsmgzseo d90dbs. LimMgo 99 EOHML 353MdMm0MdIT 30093 9O by
oh39bs  9mmS 9O  ©AMIOL  sMEOEGOEXMdS @S HoMmdmdgs  Ggmdobo 003569 M9g3meyi30s°,

4



3Mb33983309, O©MIJ0E 30M39s© A5dm0ygbs USAID— ol ymaowds oMgd@m®mds vowosd gomds. sd
933005 060305GMMO 0ym 539M03900 5MHMbmTo Bm®mIsb dcmGsma0, MHMIgEdsi M5dgbody
L59M5IMOOLM BsTYMOBYM MOYIBODsEOOL MBsTIBMIMBOm 9Jl3gM0dg6EJd0 BosBHMS Lodoboob,
0MH0bxol s bm®mdolL I39bs0ggdbg. 36 oofiym TgMbgzomo  Tax3M90900L  2obbmM30ggds,
HmIol JoBsbo 0ym Imbogerosbmdol 933900 BMEs. 300 499mygbgds gobgoms®mgds J399b69ddo
390MHos Lmgwol 39MMHbgmdols Fo0dmgdsl, Moz 0dd0wmsb s sMLOWWRILMZD 339050 0ym
©5353006090o. 9356y Mg3mmM30s - Lsdgsbogdm-Ggdbozmeo Mggmeool dowfiggzgdol dslim—
06030 ©696M30L 3OMEILOS LRl  JgMEBMdsdo. 0o bmBoml 5MHYM J399sbsdo  sbogo
33O 3H996MmEMma0900L, 856g565-050150930L, dmfgmdowMdgdOL, Loldgdol s dzgbsdgms o330l Lo—
3995¢090900L ©sbgMHR30L Hom b 3090 ds.

3969 Gg3mEmz00l 093900 ©s 653wM3z5690900. Fs35M0 30 0Ly, HMI 356 Lozdsme d06MY
©@OMmdo bYYOLIMOL HoMmBMgdol YOS Fodmofj30s, MMM dow0sbs, obg 1 e Imbobergbg. Bm—
30960035 3963005609405 T> 3999658 LELYOLIMM 3OIMIWYGTs BO3WMoMO FoMEIWIMO 3N EHVIMJOOL
Dom3mgdom Img356. AbMmBEom LolOLsmM MmMAB0Bsgos FAO-U (http://www.fao.org/home/en/) dmbs—
3999000 1966-1974 §iegddo 50dmbogegom, LodbMgom—s0dmbagargom ©s badbMgm sHool 11 Jgqgsbsdo
0MH0bx 00 03939090 L35G MEgd0 dbmeme 15 %—o0m gooboMEs, dolo Imbsgsewo — 74%—oo.
3b5Mma0mMo 85839693930 5d3L BMEMdl sBool 7 J39gsbslis s BOHOowMgm si3003580 — dobml 4%
5 24%. 943569 6930300l 39990 39BLOZMMOGO00 Fo0DIMPS FoME3IMO  JMEEHUIMHJOOL
dbogE05bMds, o3 sbowo x0dgdol Fgddbols s d9d3gbogmdsdo Foo AobmdMOZ  IbgMy3sL
3938060 9ds. Jogdmwo g 9396569980, JumYEH03MMO 256353909008 FoMds, MBREMM FEYMIO 0y
Jo®olb J0doMr00 O MYROM EBJsMdMwo BMEs 3Jmbosm, 00 Embgdwg, MM s fHgwrofiodo Lsd
bogoml  BM35BMdPBYD. ymzgmogg s3sL 3o dm3gzs LobIOLsM 3OHMdEGIoL Lodfzo30Ls s do—
9800l LsggHmbol 99E306Mgds.

Bodfmbstrmq, “0f3969 Mg3mmm30s” 1s3msMO [o®dsdgool AbbggMm3wo gobs. 60-0560 Hergdowsb
LOLYOL FoMBTMgdOL BOLT 1533900 Fo505Bs, BoaEsd 58539 ML A5TMOf305 Lol dgOByMdOL
b3gIOMIo 33g35L5 s 0BROILEGMIBHMsdo 0639LE0E0YdOL T9dE0Mgds. Ms30L ABMHOZ Tl FxYYS©
dm39g35 30 MJ30IMmdoL BOHEOL 393900l dgbgangds. 8obMLgdl FmEobs gocgdmby Bgdmddggds,
GH0dgeoi 299m39wos Bobvydgdobs s 39L3H0E0YdO0L 0bEIBLOMMO AsdMYgbgdom. sb5EMAO0MMSQ,
s 960l bLemREEOL FgMMHbgMdOL Lobgmds, MMIgwoE dsebgs ITIMZOEIOMEo BogzMdBY s dob

0om0mgdMgdby. dgmegl dbM0g, 99 G93MEME00m  3MWEHVIOIOL OO  MoMmEIbmdom  {igsero
LFOMEYOS, M53 doe0sb BgROBHOMM0s 00 5EAO0WGdT0, LIS, GHMIOEOVIS®, 59 MHgbOLoL -
B0E0G0s. 535U 9bs ©s9TsBML fgoedo Jod0353H9000  godmfizgmeo Bosbo. ogo ofiz93l Bosopols
059053905l S YAMIOMYOIL, FYggool 3oBgH3L s BOMIMI35WRIOM3bgdOL F9d30MYdL.

239960mb  3OHMabmbom, 2050 Ferobmzol 3wsbgEHol dmbobwgmds 2 80ww0sMEom  450BMHEYdS.
Bobgzo6m0 Lrgdleds®men 983603500 050, bmem 30% — LodbMgo s LsTbEOYM-50IMLsgz o
3B0580. gl ob M9a0mbgd0s, LosE JWodsGoL (330w gdom  A5IMF3gMWo IR0 — 3393,
sbmdswom®mo Lbogbg s Ubbgs LEodow®o dmzwgbgdo  (9JuEHMYdsemo  5d0bOo), Logscmsmme,
g39wobg LogMdbmdo 0d6gds. gobmeo fierol Jo®GHTo, 9JudgHGH™s 803MMBIMIMMOLTs X AI3TS
393358MmMbows, M3 LYOLLSMOL FoGoao AbmBwomdo 339 S9MfMOH30L 306Msbss. ,,0mwwm 20 §g-
@ofodo 3mbogwosbmdol BeMEol #Hgddo d90830MmEs, AoBLLIMNMMGO0m — dMHOb)OL, beMMdWOLy ©s
Lodobol®, — 533mdL 3MOBLEHMbOL Mbo3xOLOGHIGHOL J0BoAHMWMY0 ©s JWodsEHol (33€0WIdOL
3005300050 IMoLO gdudgmEgdoL xawnolL (IPCC) 5645000l gM0-9OHm0 53@MOM0 F503¢ M3963503960.
»DMB IMLOgeol MoMmEabmds LogMmME MM 0HBMEYds. 3830JOMd, LElMLsmm LobEgdol dmdgrs
MEOEIL 35309bsl 0dmbogdl 3¢00doBHOl (33w gdsHg”. BabgzsM0 Ls3bol Fob, Jo@EsLEHMm™Mes sbgzg
3909350 Bsbs. 93mbmAolGms 3OHMPbMBom: ,,0m8535¢ g gddo bsdgsmml 3Mmabmbo
bo9399Le Ggdmbggzsdo ddody, wstglsdo — dgdod®f+969d9w0™ 0469ds.

sbogro 3969 M930mEool gs9mfigg3900. gl AbmEEom SHseo 2sdmfj3939d0L Fobsdy L.
dogar M0y M930mb69030 3e0doGMTd (33003935, FYywol IR0E0GHTS s BOMEWMYOEO boH3530L

5



§o63mgdol BMsd 33aog oboms L@LombBg dmmbmzboegds. s30@Ma 35651369 bobgddo 33wsg
350bdol I 0930, HMAI 353MIMOMBSL SHro “Of)3569 Mgz3meEmE0s” LFoMYdS.

03569 M93mm300L G9ga0 0gm LObMBWM-bsdgMOBIM 37 EGHWOIOOL TmMbBogEwosbmdol dbo—
3369cm3s60 B AmBEoml bbgsslbgs Mgy0mbTo, dsgMsd BMol 3m@Egbgoswo dbmwme bsfjo—
WwmdM03 0gbs 98mygbgd o, 5B MMHo MHRJds oo  3HYJbmEwmyogdol gsdmygbgdom IMm—
099 GH0MMdOL 25BMEOL 5dmEsbgd0. F9gys©, 3080bsMgMdL 333y 3F3969 My3memEool 3GHMm—
39Ldo 258m3gboEro MsMYMBomMo 6 MO 9539dBHIOOL FodmUsbfimMgdws. gMmo dgbggzom,
99b3960396@&gd0 ,,8006x%x0L 06GHIBLOGROISE00L LoLEgdol™ d9ddbsby, ,,b3 Fo639M9d0lL dodsMEO
99Mmbg30L* B9dbmermyool s0dmBgbs (0bae. ,,Marker-assisted selection®), 49630006905 s3MM93MEMAO0L
893609690505dmEM0lo  EOoLE3w0bs; 51939, J08EObIOYMBL FMdomds 9339 90mYygbgd Mo Ggdbm—
wMm0990L 35369 3m33MmbgbEJdOL Bobo33egdsHg 96 50IMBb3MsHY s Fomdo sbsEro 50IMBYbgdOL
©569M30L Jobbom. 93mbmdozol LsdMgHzgerm s Lrmgwol Igm@bgmMdOL bgd@EmMgddo dgdmbogergdols
Q3bErMgds, 93069 IFoMIMgdegdol dFoOmMmE 063 JM0Mds VoMMl X5F3I0 @S 0OZ30—
bBSE0o 3Mm63M9BE00L (33 LBl F9MBbYMBOL BB BY.» byl »deol 1533990l JOMbozmwo
@5 0bsbLMEBO IBOEOGHO O 3OMB300L Bo®so MBY. LEHSGHOLEG03MNOO 3OMEbmbo B39690l, HMI
0¢)  dmboermbgaros  dmbobergmdols 30%-00m  doGgds 2050 Herolomgol, bmxyerols  dgmmbgmdols
360305 96 FoobsmML Jglsdsds 70%-0m, M0 dgbsdBMbgll Bmbdstgdol 04039 mby. Igm—
69 (3969 Mg3mm300L $3MEsbs Yo 30HMBYOT0 NYBOM JR3IJGWIOO0 GHYJbMWMY0gdoL BYMHR3LME
905 560l 39LB0(3000gd0L g5dMYgbgdol 806100 BsBMYSPMIIMN 030 BHMIOBEHMBOL gob3omsEIYds.

dmdsgoemdo (3969 69303058 Mbs IMIbEObML  Lmgwol  dgMMHbgmdols  GHEMBbLRMMIs3z0s
056599060m39 LOLMGBEM-153gYHEgM  FH9IbMEMA09dBg IxMAbgdom. 0go FMmoEs3L Lsd JoMOMH©
3M33mbgb@U:
- 856330919 0b 5bsE0 LYSEMYM X 0TJOOL FodmYzs6s;
- 00035300 FORIOMMIYDS S BMLEO (339,
- 056599060 ™39 397bmema09d0L;, Lolivydgdol s b3s J080353 900l 989G godmygbgds.
05659906Mm39 BMLGHO 0HomIMddggds Lodwowgdsls 435993l 39dbmemmyogdols 4sdmygbgdom
39330 M0 53006 530(300M®M, 2500JOIWO EMDBIOOL A5TMYgbgdoLSL, »sMYmzomo F9IRJO0 O
5303350 39M93m. OMBIBOL s K0309LgdOL Fodmygbgdoom LEBMogds 33996905 x0dgdol domo—
@3MbO3E056Mds  MBOD39wYMm MoMmymBomo gdologdol Fomdmgdbols gocmgdg. dmdsgswrdo df3s69

M93m300  MYHOOMB3ggmal  FoME3WIMo  3MEEGWIOHO0L sbowo  Fomedmlogarosbo  x0dgdol
(bm®dse00, Lodobo, dMObXO s Ib3.) F93MEJEGdL S 1533900 MLYOLYdIOL 3339 AIBOEL.

903969 Hg3mE ool JoOYmBomo Fgrgagdol gdgomgds byarl dgfigmdl 3nwdeY 39—
65699080 39b53g0MM™m3g X 03900l 9Jdbsl dom@Hgdbmermao®o 990MmEYdolL dsdmygbgdoo.

396500580, 2015 Fgarls, d904dbs x0do 85690, OHMIgEoi doosbs 3sbbmdl MsbsdgpMmag
3990§39390L. 9396500l Lodsweng 130 13, 25 BsdsMEGHYO. 1530530l Log™Mdg 26 1J. Mo35300 FoM33gdOL
&ogbgo 310. 1000 ds633e0l dobs 52,3 . 13939330 396H0Mm©Oo 275 9. 10 fierol 496853 mdsdo o6
396038 3030l 330L9090L. BoBMSEMIRRSAIEgs @ dEgdL 45 MMl gobgzol. goddwgs sdoMEGHIGO
Bo9dBH™MO9d0LT0. 435358 MAEgdL 60 MoELL. 253degs TIMHOWGOMEO H05IYIOOLIET0(230
a/@).  @oddangs 55350090900l s 353690 gd0LOA0, 25BLSIMMMYd0m LMm3mzsbo s 30OHNMLMEro.
39ddegs Bofmerolisdo s bo3ggbolsdo.  dmbogrosbmds 18,0-18,5 3/3s-bg. sLgmogg 9goM©Omss
doodMEo x0d900: Gobes, B03oam, Ts30bm, 356dmMo. s0bodbmEo X0dgdo  Aodmo@Ess  Lbgs
9399690803 (9305065, MBBY3gM0) s BogdMEs 12-15 H/3s. sbgmogg F9gmMEYd0m F0MGIMEO0S
060bx0b, LodobOUL, Lroml, 35MHEHMBOEOL FosWo 3,MEIb30swol X 0dgdo.

3600369m35605 J030MMBLWMOOL golomdx Mmdglgds sHWo B0MIESTgooL 4odmygmas s bgwrm—
360 LobMYBOMYds. MEMY60DIIOT0 93500gdYOOLIET0 goddang 296980l o5JBHOMgds (Lodobdo
39306mML3MOHMBOL Lofobsswdgam), 3536989wgdol obsswdwgy d0MIgmMEYdOL Fodmygbgds o
Lbg.



©s133bs.  sbowo 3569 M35 MBEIME  dogsl 03093l s sbeErm dmBszsedo Yglo—

dE9dmdsl 3ma339dL 9339M9® 493BIMM® 3MWEHMO 3gboMgms FmbogEr0sbmds s dgz0—
Bo®BMBmMo X sbLso Q569 30MHMBIYdOS.

29909969390 WO OSGHMS:

1. O630p MMPOBOIO 3KOHOMWYECKOIO M COLMAIbHOrO NosnoxeHusi, OpraHmsauns O6begUHEHHbIX
Hauuit Heto-Vopk, 2011

2. Anyd XK. - CoxpaHWTb M NPHUYMHOXHUTb. PYKOBOJCTBO /Il TIOJMTHKOB IIO YCTOMYMBOH
MHTeHCU(PUKAIINN PACTEHUEBO/ICTBA B MEJIKUX X03AKMCTBaX. 2018

3. FAO 35339000900 8()3569 G930mem3000056: sbogwo 8(3569 Mgzmemzoolzgb. fogombzol
0sMoeos fao.org

4. 39%gwo, 39369. 300093 9O sx80JMOEO: 83569 M93ME30s. Hozombros
Foreignpolicy.com— qsb

Green Revolution and Modern Challenges

Tsotne Samadashvili - Doctor of Agricultural Sciences, Professor
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Abstract

In the future, the Green Revolution should transform agriculture based on modern agricultural technologies. It
consists of three main components:
- Breeding of new early grain varieties;
- Expansion of irrigation and accurate protection;
- Efficient use of modern technologies, fertilizers and other chemicals.

Modern precision farming allows the use of technology to avoid negative consequences when using increased
doses and protect the environment. The use of drones and GPS will allow us to ensure high yields of varieties
without harmful emissions. In the future, the "green revolution" will ensure the spread of new high-yielding grain
varieties (wheat, corn, rice, etc.) and a sharp increase in food resources.

The creation of modern varieties of cultivated plants using biotechnological methods will help to reduce the
negative consequences of the "green revolution".

It is important to isolate new biological strains and synthesize them artificially to improve microflora.
Activation of disease resistance genes in organisms (for example, against corn helminthosporosis), the use of
biomethodes against pests, etc.

The new "green revolution" is gradually gaining momentum and will allow us to dramatically increase yields
and maintain a healthy environment in the near future.
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Some issues of the functioning of citrus fruits and ways to solve problems

Zurab Bukia—Academic Doctor of Agricultural

Key words: field, citrus, function, task, method.

Abstract

The article deals with issues related to the role and importance of citrus fruits in the world. Opinions were
expressed about the special place and role of the agro-food sector of Georgia.
The issues of exploitation of citrus fruits in Georgia are being discussed against the background of solving
problems that have arisen in connection with well-known events.

The article emphasizes the idea that the further successful functioning of the industry is associated with a
scientifically developed strategy, the, the main stimulator and guarantor of which’s implementation is effor of the
state.
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Fertility rate of the Orange - Citrus sinensis (L.) Osb. (Variety "Pirmsho'") and its
importance in the production and selection of citrus forms

Zurab Bukia - Academic Doctor of Agricultural
Key words: "pirmsho”, dust, crossing, fertility level, fruits, seeds.
Abstract

The article discusses the level of fertility of the orange-Citrus Sinensis (L.) Osb. (variety "first-born") and its
importance in the production and selection of citrus forms. The fertility of the pollen grains of this paternal
fertilizing increases the percentage of germination of fruits and seeds, which is important to consider. In general,
the direct relationship between the degree of fertility of the paternal component and the rate of seed germination
in fruits is one of the powerful levers for controlling of production of citrus forms.

It was established that the fertility of orange-Citrus Sinensis (L.) Osb. (variety "pirmsho") is high (yielding to
Citrus Ishangensis Swingle and slightly Pompelmus-Citrus Grandis Osb) and it is important to make it part in
hybridization.

16



5@3mbsgem®o boy®dols -Diospiros Kaki L., 360836g¢rmds 500580560l ¥ s63G:00germdolsmgols
©> 39LGYOOL byegdgool b)do

D@50 3305 LGl FgMOEBIMIOL 535©ITOMOO EMIBHMOO,
3030bM 505353300 -8936096 M56538GMIgero,
Bmb gme0-8936096 56588G™Bgero

153396dm LoBY3900: 50TMLOZEMHO byMTs, bogmao, 99030bs, bLywgdaos.

6989M5G0:

$0b50gdsMg  0dmborgs 5@s30sbol X SBIGMIMBOOLIMZOL SMIMLIgE Mo bvy@dol -Diospiros Kaki L.,
3G9m0l 3609369 mdsl gbgds o 53 oBbom Tob BoOHMMmE ILLBYMPI®  FMWEGHMMOL Lgergdiool gBgdby

d0m0mMYdL.
0653500 ©535©YBsMS 3019396305 - I3MEBIEMBLS s MMRBOBT0 F0dE0bstyg LslomEbam 3MMm39LgdbY
50 3@ MOmol bogmgzol  oblogmmemgdmmo Mmoo  gs300mdgdMmos  Bagmmuol  m@ouobsemo  mEysbm—

©933H0300.
©POMZOMWO  2odMEEOEgds ©s ol 3gbmxmbo, 53 8Mmy393m390s, 380JOMBIM, PIM3IZIMIWO
09O S 3M5JGH03NW0 B5Bss 59M39B0L FoBoBHgdom 25sFMoOLOM30L. LsdMgHzgEml oM, 5©sd0sboL
X6IODIEmdolL o330l LodbobwMTo SEIMLIgzEW GO bwy®dol -Diospiros Kaki L.,  §o®ds@Hgdogeo 453mygbgds

3MGNOL b 39M139JEGH0390L ILEbI3L.
bsgErolbdms obog, GMI AsM35¢olLobgdom 53 3MWEHNMOMOL 530doE0DIEo0LS S BodmMaobsiool

botolbols  A396L bdEH®O™3039080, doLo 65GMRIMBdJOOL A9BIMMMYDS JOMMD FoBOEOL ol LEbMGLsm™ s
Lobogdmberm fowbsg JoOmwym LydGOmMm303w9w dgbogrgmdsdo.

39L535¢00. 3w EHWOS B3960 LYBEHMM30390 BMbOL 2oblo3Mm®mgdmEo Fo®dmdoagbgeros. dsl
0530L90MM0 5RO MF0Mm3L B39BL LBEBHMM3039dd0. 939M360L bMAoLgdmms -Ebenaceae mysbl.
@000 bbol oLEBMAOL 03¢0l Jolo Jmzws- Imy3s65 Bobgmlis s 053mbosdo. B396mMsb dolio 3oMzgwro
BoMomdg00 godmBbs XIX Lor360L 90-056 Hengddo, sgbsbgmdo.

9d3gbomol 393039 gdoL  BIOMM  JJMAMOR0S  ©3530060gds  JoLogg  F9gOIMYO00 TS
4063553dcgmdsl, mdas B39680 dgdm@ebowo bso®bobgmdols yobgegebdargmds 89s6M9d0m ©dsos
5 8500 MomMJAol (3599 509MesdEg Bb3oslb3s Xx0dol sOBYdMdOLS, Lbgwrgdzoolsmzol bsFoMHm
Lofigolio Aobogns doewByg AHoMos s Mg LsFoMms gogomgzseolfjobmom dobo Ligegdigoobsb.

9396569 0505eTBM©0s, MI3s oo bogows BmMIGdO s X0TYd03 33b3Yds. bm@Iolgddmbo -
Ebenaceae, B3960 LwdEHO™M3039900 BEMmGOL 456Ls3MMOIOMWO XyMBR0s; I396sMgmMs 53EH0MYdOL
35050 bs®oLbol 2590 dolo Fmzws-0myzsbs Fglodwgdgeos bMdEGHMM303Mwo Dmbols goMos Lbgs
90mb90d0.

Lo0bEYMgLMs 3030l JogH bogmazol MIOWMBOL RBIMOL (335w gdsEMdOL Jobggom smo Jenslio—
B0E0MYOS 30BLEBEHWO(35809,35696530,FsdM360 o Lbgs) s (335¢gds© X 039d©(30534999,d56¢,
9630 o Ubgs).

LolyOLomm oM, AoBLIMNMMGOME  HML SLBMEYd)d Bgo(30bsdoE - 90056 Mo  FMOZoE
55350905, oM IMdol 369396(300L5 s o8GO 839MbsEMdOL I603369c™m3560 go®BEgdO.
3bgmo gbd300L LB gds, dmBIdMH03005, ©3538060Yds 50039 bogmazol JodoBaL. s6oL dmbszgdgdo,
OmIwgdos dommomgdl 58 dz0Mx3L0  3MEEGHNIOOL bsgmzol o GMEBY xI6IOMIMBOLIMZOU.
Bogmxqdol dowoo LsdgoEobm  woMgdmEgds d39moasb3g 3bmdowo ogm. Mol LsdgsboghHm
WoBYM3@GHMOM5do 80603690560 0ol Tglobgd, MM bosgmgzol ©oMbigdgdols Jowswo bos®dLobbol godm,
3b™dowo 0ym ,,089M:0930b 11533900l Lobgoo.

0 396MH0mEdo 53 93965Mm0L IM3ws-0g35658 F9BRsMMNMIBOm  gobLO3MMNMGIMo I0bEHIMY—
bgds 890dBbg3zs, mwI3s bogmaxzol 33900000 ©@s  LdAIPOEOBM  VOMLYdJOIOL  FomZ9eolobgdoom,

17



Loliy39e05 dolo BsMRYOMIGOOL  2oxksMMMYds. LoobEgMglms obog, Gmd 53 939bseol Bogmagdols
1539O(30bM  POMYIMGS  (335¢G0SEMOL  I39BsMOL  IMzEs-dmyzsbol  Mga0Mbol, saMmEgdbozol
©mboly o 93960l x0Tdgdol  335¢Md5BY, o3 THg3gE™dsdo Mbs 0dbsl Jomgdmeo dolo
37 E03060930LU;

Q55350J05m5  Bs8Mbsm3z5w0, OHMIgwms HoMmBmImdol 3693963005 s oMo gomwo 93—
B MOOLOMZ0L  5BMLOZE MO bm@Iol bogmazo AsdmM0Ygdgds, doewbg @oEos. gl 3530b, G
939656990 Ls8MsEgdgd0L 459mgnbgdsl s 30BbYdOLIMZ0L, dMEPM 39MHOMPT0, JSFOWIO0D BIOMM
sb356M9Bo gdeng3o.

23968969300 bosbL 3MLgsdm 0dsl, MM Boe0do@0MmgdgE0 BodBHMMYd0, MTgmms dsdmE 5J
30GHOJOOL BoODM 253039 gdL SBOO 093, 9™l 99 F39bsGgms OO LEbIEBM-LdgOBgM o
15939ObsEM M30L993900. FBMBEEOML IO J39Ysbsdo, LoOE 30 9MOL 30MMdJd0 oo dmzws -
9tmyg3560L5m30L, BoMO™M 04gbgdgb o0 Boymxyqdl. 8 dz0MRBLO 3 EHNMOL Boymaol Mo 935~

©90505 36193963005 s 83MMbsMdOL Boddgdo OILGHMMGOMWOs 33EI3JO0 S FTMObIEJdS
d909gado:
© 3wo0bozmMo 330939008 dmbo(300900 5@ILEHWIMGOL LgEgd3oImo X0dgdoL bogmaxzol dsdmygbgdols
oo 98399GHOMdL I9030bol Lbgowalibgs atydo;
db©39mdsdos dolLowgdo ob, MHMI Boymagol 49d1MHo ™M30L90930L obdloBM3zmgmos Fogd@gdols
©5300M03530 6030009M9xd9d0L 99339 MdY;
Bogmazo 259m0g4qbgds gM030Ls s Lalmbodo LoliGgdol bbgs o350l bod3M@bswm;
989dOVO05 373-bsjers30L GOEOL Jmbsfighdoygdes;
Bogmazols 209m0ygbgds, Hmym®E d560dgbo s sbBmez9dL MmMABOBAL 5369 boMhgbgdolsysb;
5396l 95399GH1IO 56E0MJL0IBEH IO 5dBH03MBL s 5670GHMHEgdL Bo369 oI,
53gbl 5630300l 5JEH03MdL, Momol MBOM 9x39dGHWIO0s 3069 Lbgs  LMOGHMM303ME0
3@ EHIOIBOL bogmxzgdo;
39000996905 39MmOMEWMY05d0, ol DMP0gOHMO 553503900l b5d3MOBsM;
Bogmall 943 00 domdodos:dodod0-22-24%,300(08¢s30 B03009Mgd9d0-1,0-3,0%,30¢ 58060 C-
44-45 9%,
Bogmanols JodoBdolb gomdom Fo0ds@gdom godmoygbgds 37930l ©o5350gdsms Lsd3MMbowrme;
39800996905 LEegz560lL Lofobssmdgym;
500305 qLomM30L9gdgE0 FodMgdol 399339 MdS boymBdo(25-35%),bmerm BoMdo 55-70%-0¢y;
Bogmanol LodoGY 303°0bgdOom, (30€gd0MS s (3b0dYdOM;
35050 MmMHQBMg3E030L 2590 Fobo Bogmazzgdol Asbls3MmMIdMEo FnmbM3bowgdols gobMEs
39003306530
2990m3@0bsMg  50dmbogermmo  bm®dolb -Diospiros Kaki L 399¢0@mMol  49bbogzwmomemgdwmero
3600369 md0qs6, LyFoMHMs J0390MMo oo byergdEo0ol BMYOYHm J0T>MMNYWIdGOBYS.
dbgeo  Lomddgaros 985505 ©53gbos oo x0Tgdobs s 39ML3YIEGHOIO0  MYLEbYMHYIdOL
50g6Mds, Boaod godmd0batg 59 3OOl oo 3608369 MdOIL K6IGMMIWMdOL ©oEOL
bogddgdo, dobio sdEHoemo Lgegdaool Homamgds G LoFoMms, Bod@os.
653 d99bgds dobo IMgws- ImY3z560L saMMEHGIbmmmyosl, ol GBHodwMEmos saMmEgdbmemaools Lbgs
L3 GHOHM3037100 3MEEGHVIMJOOLIMZOb.
233L5E9M909w0 MBOoLA0GdGIOL BsIMbIMZoe0(T9gE-Ho3wgd0 F5HOMYd0M) S 339LobYds:
39B5OMMYdS Lofyobo Joboerol 396mamboobs s oo bgargdoolsmzol byFoMmm dsbols 894dbs;
06G®MOE0MIIMEO OO SOA0CMIM030 X03gd0Ly o MYLEBYMadol dmdogds. (0bgdM0309,
B3 domms FoMmBmgds LodgEboIOM MOYBbODHF0JdOL bgErddMzsbgEMdom MBS FoM0ToMmMMU);
bgargdzool Fomdmgds dmbogerosbmdol 350gdol,boymaol ba®olbol s8smwgdols s dggbstgms
5Q53(H0M930L bomolbol godxmdglgdol 3Mmbom;
19e9d300L Homdmgds bogmaol MmEMYbMEWg3BH03Mm0 Fobsliosmgdwgdols Jowgdxmdgligdol 3mmbom;

18



1b35oLbZs BSJEHMMOL (d0MEMAO0M0,530D034960, J0d0vMH0)IMJdgEgdol 99dsboBdgdoL oMM

399mygbgds (335009050000l b3gdBHMOL 49OPIIOLS S HIWFOTNMDJIbgdOL FoLOMYdS;

bbgo LgdEGOmM3039w0 39 EHM9doLsm30L dolOwgdo 3900MEYdOL 25dmygbgds Aol bgwrgdosdo;

3b900L dogds 00 LodbyErgggdol ASILIWIHIE, GO W393d0MGdYWOs Tol 30HOEOBHFOLMD -

399m30bsmg dolio Y3530 MdOEO 139303030050,

396L39dBH0Mo x0d9doLs s BMMTYOOL 2oLd)bgdIE WMboLd0gdgdOL oLEBZs s FobbmGEO—

90,

©s1336900: 1. s0dmbogeMo bm®dol -Diospiros Kaki L.,  3ma@o®ol 99000

3OM3H9bmemaool  sbggfoms s dgabogdmwo  Lgwgdgool Fomdmgdom, FoMdo@gdomss Tglo—
dE909e0 31O 9d0L MROM BosMome Bggbgds 9@d0560L X bIMMYEMdOL I330L LodLabw®do.
9ol bogmxzol MmMRbMEg33035 s doMmJ0dos Bs0dg™ MHYHIM305 5TMEBYdOL FoILFY39EG .

2. 379GHMOHOL 53w0doG0BoEools s ba@M®mooBszool badolbo 396l LdGHMHM3039dd0
3MLgdMwo 29bmxzmbo 39My0 dsBss FoBboL Fobswfg3o. Jobo bsMYSMdGOIOL FoRsODMGdS 9HNMD
39BMHOL ol LELBLIMM @S LEbdgMbEM fowbsg Jo@Mome LmdEHMM303ww Igbowgmdsdo.

OGIOGIOS
1.bykua 3.M., JNawvnapagse LWI.C., Bbepuaze H.A. — OnpegeneHne OMOXMMUYECKOro coCTaBa MI0AO0B
CYyOTPOMUYECKMX  KY/IbTYP € Y4Y4eTOM  pas/IMyHbIX ~ MeTodoB  cenekumm  .-Georgian  Medical
Nevs,N10(271),2017,cTp.-128-132;
3.Gogia N.,Gongadze M., Bukia Z., Esaiasvili M.,Chkhikvishvili I.- Total polyphenols and antioxsidant activity
in different species of appels grown in Georgia .-Georgian Medical Nevs, 7 -8 (232-233),2014,107 -112.
4.N.Gogia, Z.Bukia, Ts. Atamashvili, M.Esaiashvili, I.Chkikvishvili.- The amount of polyphenols and antioxidant
activity of fruits of different varieties of Apple tree-Malus Domectica L. .-Georgian Medical Nevs,N5
(242),2015,84-88.

Significance for human health Oriental persimmon - Diospiros Kaki L., and ways
to crop breeding

Zurab Bukia - Academic Doctor of Agricultural,
Tsitsino Atamashvili-Scientist,
Nunu Gogia — Scientist

Key words: oriental persimmon, fruits, medicine, selection
Abstract

This review considers the importance of the Oriental persimmon culture Diospiros Kaki L. for human health
and indicates the ways of cultural selection for its widespread introduction.

Prevention of many diseases - the special role of the fruits of this culture in the treatment and vital processes
in the body is due to the original organoleptic properties of the fruits.

The accumulated experience and the gene pool that we will acquire, we think, provide a certain theoretical and
practical basis for the successful solution of the task. In addition to industry, the successful use of oriental
persimmon - Diospiros Kaki L. -in the service of human health, will open up new perspectives of this culture.

It is noteworthy that, given the degree of acclimatization and naturalization of this crop in our subtropics, the
expansion of its plantations will increase its food and commaodity share in Georgian subtropical fruit growing.
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Hybrid seed parameters and polyembryonia of Some varieties of the Orange-Citrus
Sinensis (L.) Osb

Zurab Bukia - Academic Doctor of Agricultural,
Nodar Beridze- Academic Doctor of Agricultural

Key words: orange, crossing, hybrid seeds, polyembryony

Abstract

The article substantiates the importance of polyembryos for citrus fruits, including oranges. Polyembriony is
seen as a powerful lever for the creation of new forms and varieties.

Its positive role in the selection of citrus fruits is discussed in the light of acquaintance with the theoretical and
practical results of many authors;

To stady the influence of two types of pollinators on the seed mass revealed that the number of embryos in the
large and medium fractions of seeds of the Washington orange and Anaseuli 1 (when pollinated with pompelmus)
was significantly less, than when pollinated with orange common.
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Description and characteristics of Chinuri and Goruli Mtsvane grape varieties

G. Akhvlediani - Doctoral student at the Faculty of Agrarian Sciences and Biosystems Engineering of the
Georgian Technical University

Key words: Chinuri, goruli green, damaged grapes, phenols, wine .

Abstract

Georgia, especially, Kartli region is a very interesting region in terms of viticulture and winemaking. The aim of this
current article is to study which common vine diseases are spread in the Kartli wine region and how endemic grape varieties
cope with this. The research was carried out in the case of two grape varieties: chinuri and goruli green. T The article
discusses what advantages and disadvantages have these grapes varieties, as well as the quality of the wine produced from
them. It can be said what the main diseases are affecting these two grape varieties in Kartli.
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ABSTRACT

The study of wildly growing grapevines has an important place in the history of viticulture in Europe, as
well as in Georgia. This interest is due to the attempt to explain the domestication processes of the European
vineVitis vinifera L. and to clarify the origins of cultivated varieties in the context of centuries-old development of
viticulture. The research for genetic connections between wild and cultivated vines acquires a special attention in
this aspect, which provides very interesting results in the old viticulture-winemaking countries like Georgia. It is
where we have a diversity of wild-growing vines, represented by ‘Krikina’ wild vine V. vinifera ssp. sylvestris
Gmel., feral cultivated vine V. vinifera ssp. sativa DC., and intermediate type of V. vinifera ssp. silvesatis Ram.
This diversity traditionally was able to make a rich genetic diversity of Georgian grapevines. The aim of the
present study was to make ampelographic description of 5 wildly growing grapevine accessions, similar to
cultivated grapevines, and preserved in Jighaura collection of Scientific-Research Center of Agriculture with aim
of their characterisation and identification. The research carried out during 2019-2021 allowed us: i) to perform a
detailed description and characterization of the above-mentioned wildly-growing grapevines compared to control
varieties; ii) to differentiate the accessions according to the use of the grapes; iii) to demonstrated the probability
of survival of feral cultivars in wild nature noted by the researchers from the 20 century as well as about
presence of intermediate genotypes between cultivated and wild compartments; iv) to demonstrate that: a) four
accessions have white grapes and one has red grapes; b) three accessions have female type of flower and one has
hermaphrodite ones; wilto present interesting agricultural and oenological parameters of the studied forms; ¢) all
accession have grape and berries larger than wild grape. As a result it seams that these accessions are very
interesting and it became necessary to make research on study of genetic linkage as with cultivars as well as with
wild grape gene pooles.
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Optimization of sunflower fertilization system based on crop characteristics and soil
nutrient reserves
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Abstract

The article presents the results of the meadow-cinnamonic soil fertility assessment in the municipalities of Bolnisi
and Marneuli, where sunflower is one of the most valuable crops cultivated in the region, the yield of which is average or
below average, which is mostly due to the improper soil fertilization system. The comparative analysis presented in the paper
shows the essential differences that occur even under homogeneous soil-climatic conditions, which often do not receive
proper attention from land users. Based on the results of soil study on selected plots, a system of optimal soil fertilization has
been developed, which is based on soil effective fertility of and sunflower requirements to various macro and micronutrients.
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0DMEYds ImMLsgErol Bo®obbo (30wol, Lobsdgdwol, 303edobgdol, Fod@ol 99339 Mds); 0DMOYdS
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330935 doM0mOES©  J0d0bsdmgmes bsdgEbogdm  33wgz30m0  (396GHMOL  ILOMBEOLHYSGMU
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356056¢0 | ©365gmgoL dmbogdso, 3y | assbos
ol [ ]IV | usd. | St-sb, +

Uo3mbBH®meem | 3.1 | 28|29 |31 | 298 -
15 36 1332633 32 0.22
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2.0 (W 3.6 0.62 20.8 3.)6)600
2.5 3.58 0.6 20.1 3961300
5L (5%LSD) - 0.699762  306. 3m993.(CV)- 13.1

35605300l 309530309630 - 13.1 bm®dob 53oMegddos. (03039 Mo3 b0 1)
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20 3.0 | 395 | 36 3.5 0.4 12.9
25 @ 24 | 533 | 358 3.8 0.7 22.6
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Results of the Study of Liquid Fertilizer GSN-2004 and Prospects for its Use in
Georgia
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Abstract

The results of the tests conducted in 2019-2021 showed that to increase wheat yields, the use of natural,
biologically active fertilizer GSN-2004 is perspective, which gives us the opportunity to increase yields from
12.9% to 22.6%.

The results of a three-year study of a natural fertilizer -stimulant GSN-2004 with adaptogenic effects
showed that under the influence of fertilizer the tillage of wheat increases and the photosynthesis process is
activated. To increase the tillering of the plant, the first feeding should be carried out in early spring (at the
beginning of germination) in dose of 2.0 liters per hectare (diluted in 220 liters of water). Subsequent fertilization
should be carried out with the interval of 2 weeks in norm 2.5 liters per hectare, to accelerate the germination
process. In the dry period, the introduction of GSN 2004 positively affects the development of the plant, and
under humidity conditions it protects the plant from the spread of fungal diseases.
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BIOOMPOS 93039900 §omgedofgdol sMgoeols LadbMgom bsfowdo s BmMI0MEYds 56 BOE M-
05D EJdoL  493mxBoB30L  Joddbg, bmem  459(MgdMo  Fomgwdofigdo MHgwognol  ge3539dw
9€9396¢)90%9.

43009 dofjgdol LogHmMm RsOHMMIO LodsMmM3germdo 9990l 4,5%-b (317 600 3s.) gb Bosogqdo
BIOMNMOOS  J93OEIWIOMNO LI LodoMmmM39wml  Hgbosh  LdGOmH™M303me  Bmbsdo. yz0-
0930930 MO0 39b0sbo LdGHMMI03ME0 30do@ol 306MHMdYdT0. 0lobo 2933O EIYIIWOs
D306 GHYMLYdDY, ©65§93M9dM s FsmmMsb F0dEYdIg FNoLbYIdDY. yzomgwrdofigdo bolo—
S©Y0S Y3090 F9BIOOWMBOm, 45000bJd0m s B39MWdM030 3Is3M0 3OMBOWOom. Boswoyol
36MHMRoWl 593L 999090 5390 gds: Ao-A- AB-B-BC

A0-3330560 LG LoddEs3MmOm 1 1A - Y, MMIYOE DogbmEIOl dmMEIML JMgds.

A-0mdo-Grmbo  3mBmlemzsbo 3mMHoBmb@GHo Loddwsg®om 10-15 1T, 3mdGHM3560, BMYXI® 30IGHMZ6-
393w mgsbo0.

AB-36HbM-430009w0  49M53535¢0  39dL-d9@50mOHBYwo  3mOHobDmbGHo LoddwsgHoom 15-20 ULJ,
3999633939-303 33560, 43905 bsfoendo bdoMow d9o3egl H3Mow, F9OEHowm™m3sb M 3065L.

B-4300090 093060 89@90mORMwo 3mOHobmbEo Loddwsgmom 30-40 LI, 93360030 3GM0BIMWO,
03600d9E™3560, By IO MLEHOMIEGHMIOM, Ggbosb IYMTsMgMdId0 dEBEO.

BC-y30m90 96 Boenoligg®-ymadeowo Jsbolizgh go®sdsgswo 3mMoBmb@o boddwsgMood 20-40 1,
MBEGHOWIEHMO®, J560b 53933693900, d0gH 45dMTBOEWWO.

43009 d0fo-909M0 605930l LogMm™ FsMmMdO bsJoMmzgermdo 99oa9bl 2%-b (137 600 3s.)
b 605900 FIOOMP MOV FOo3MEIMYOMEI0 EIBOZWID BodoMmMZgml FHgbosh LwdEMm™M303w
b™bsdo B30l Mbosb 30-¢sb 200 3-dg. 0lobo BMMI0MPYdS BL30vE BHgMlgdBY.

943009 dofo-9hgMo  Boooaqgdol doMomso  gargdgbGHotyeo  bosagmfo®mdmddbgwo
36MHm39LYd0s: 259096 gds, gLOZ0MYDS, SEPOGSBHF0S S JSTMEGHEZS.

430m9-gmdMoe0 B0ssagd0 BoL0SMPGds J39MPo® AoTMbod o 3xdnbmgzsbo s yzomagen-
4mdMowo 03001600 3mOHODBMEE0m. om0 LogMHOM FoMMMBO LodsMmzgermdo d95y9bL Lwyer 1,5%-1
(106 000 35.) Y30009W-ymIMOWo 605sRJO0 493039 GOME0s L3NG BodoMm3geml  Lvd—
G303 LoOEYgedo B30l mbosb 400-1000 -0y [1,3].

33930l 3oBsbo, Igom©gdo, 9909a9d0.
33930l 80BsbL Homdmoagbs 5F56H0L BOZ0L30MS 3960560 LYBdEMM3032Io BMbOL boswayol

Jodomeo 8903960 mdol dgbfoges. 390dm, bgwgsbsm®ol dvboiodswodg@ol bmg. sbowlimaqerdo,
3Mbomls s Bobzowsm®do 30GMMLMZBMs 3MEEHIOYIOOL 3¢sbEOE3000 90900 0dbs Bosaols
60399980 UBosbogrobm. Bossgol Ls33wg3 60dwdgddo 2sblobdL3GWMwo o0dbs: Ph brmiidgbbosdo,
3936300 3593056Md5, IMIMS30 BMULBMOO, 25(330MN0 35¢0v)do, Jmsbmddmwo 3w9dggdol xsdo,
39309130 s 85360930, 39MBMBOG MBS, FoMI0E05BMdS, F9dobo3z o T9do9bemds, 30EMHMEOBGO
sBmG0, 39dbo.
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330930Lom30L  259mygbgdwos 89990 dgonmgdo: LL3gbHool pH-ob, yoE33womo Tggs30—
9bmdol @5 5Erdobols AobLEBE3MS - Lmzmermgol IgmmEom. dmdMsz0 FmLGmOOL bsghmgdo -
.b0sbol  dgomom  30bsml  IMmE0B035300m. 390 dol  gobloBMzMs - sl BMEGHMIGEHMOm
390mbsfMdo. Imsbmgdmwo gwdggdol xsdol (S) aoblsBwgMs 39396-p03mzoEol dobgzom. Jow—
30w990b s Fogbomdols 4oblisDL3MmS BMEHMIMWMEOHO0TYEOWWO TJNMEOm. 35MIMBEHMIOL goblabrzMs
93MMd0MO  IgoMmE0m.33MLol AobLEBOZMS 0.3. GHowGmObol Jgmmeom. bossyol dgdsbozmeo
099502960md0L 456LoBOZMS (M0bMEMTEHME0) 565¢r0Bo LedBObOL FgmmEom. FsMOE0bMdOL
296L5B3MS Boosgdo 9BE03MZo-35M5B09g35L S 05935l IgoMPOm. BossRdo IMAMs30 (30MmM—
w0oDHM0) 5DMEHOL 4oBLIBOZMS FHObobols s 3bMbmgsl dgmmom [4,5,6,7,8].

1-¢v gbGowdo dmEgdmeos bmg. sbsbmgwolb 1s33wg30 60ssaol 60dwdgdol Jodommo
95839690¢900.  pH bML3g6Bosdo dogowgm pH — H,O 5,8, bomenm  pH-KCl 4,8 6o3 809000093l 855535
B05oaByg. 85935 bossydo pH 5-6 9p.993. 100 .60553Bg, G103 299mfizgos figowds ombgdols
3M6396@®53000. MBS 3035M9M®, HMA Booogdo Al H5m©Ybmds 5MOL oo, MOl SQILEEMIOL
3933000 35530560m00L 356396909e00 0,4 39.943.100 g. 605 BY. BIM530 BMLbBMEOUL (52,0 dy.943.100
- 6005 HY.) 5 2533W0m0 350000l (14,0 dy.993.100 ¢. 60ssRBY) MoMmEIDMBS 5Bl M3EHOTsErGo.
60580 805630 3dggdol xsdo s50dmBbs 28, 0 33.993.100 9. 60ss3bY, Mo3 M0l LsdrseEm
958396909w0. Ca Gom©9gbmds 25, 8 8y.993.100 g. 6053 BYg,  5MHOL FooEr0 Go3 ogdMb3s bossol
LEAHOMIBHIO0DMOL. Mg-ol 3sB3969do - 7,0 33.993.100 . 6050sabY. Fo00E056MdOL d5B396909cro
3030090 0,8 4.0, M3 O 5B3969890s, OGMEs Bossado Na-ol 999339 mds 5%-3qgs, 0MZEOS
Mmd  60oogo 390005605, 35MOMBOBHMBS 56 50IMBBs. M3 dggbgds boswsyol  dgdobozmeo
39029600MdsL, doz009m 72,0%, gl J0momgdL 035D, MHMI bossgyol LAHMYIBHWGS Fodmodbgds
130D03MEM-09d5603M00  BoJBHMMGOOL  gogergbol  F9gyc®, JJMIM®, ©OGY60s6gd0m, ITMMdOm,
Bosopado  dmd0bseg  gmEboo  mMmysbobIgool  (3bmzgedmddgwgdom, I3gbstgms  Bgliggdol
hmwom s Boooaol ©sdMdsggdom. 3mdmlbols dsB396909w0 dogzomgm 2,5%, GoE ggLodsdgds
bodmoanm  35B396909wl, 5yob LogMmITMOOLM BEBIMEHOL dobgzom 3mdmlo - 4,19% s6Hob
9o0o0, 3,7% - 0mdsGHgdo, 2,65% - Lydmom, bowmm 1,77% ©dswo. 30OMMOHMYOHO sHBmEHOL
053969090 12,5 33.993.100 3. bosogbg, 960l ©oEId0MO, M6 10%-00g d5B3969dgco sGols
5050, bmwm 15-21% 5608 ©Id0M0, Mo3 Jomomgdl 035Dy, M0 Boswogdo d0dobsmrgmdls
65690 6030009M9d900L oL, bOHHEOL s Fo®BMIMdOL 3MM3EgLgdO.

1533930 Bossogol 603 dgdol Jodom®o dshgz9bgdergdo

(b9e39h579M0L FMB0E035woE GO bmg. sHoEwlmngwo)

gb®owo 1.
No | baggarggo 35M3B9¢0 Bodgdolb | 33wggol 33€930L 33930V
5900l d90™MEO 96079200 990930
Lo®Jg 1O
1 | pH bmL396%0sdo 0,20 ISO 10390-2005
pH - H,0O
i 5,8
pH - KCI 4,8
2 | 2533000 0,20 ambGo 26484-85 39 993 1009 04
05153056000 Bosgogdo
3 | 8m36530 gmbgmco P, Os 0,20 2mbEo 26206-91 83/100 ¢ 52,0
Boosopdo
4 | 2533@0m0 35eonmdo K,0 0,20 2mbEo 26206-91 83/100 ¢ 14,0
Boosopdo
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S | B09bmgdo 53939980l 0,20 ambGo 27821-88 3y 993 1009
X500 Bosopdo 28,0
6 0,20 aMbGo 26428-85 33 993 1009
CaO 605@5380 25,8
7 | MgO 0,20 ambo 26428-85 82 993 100y 10,0
Boosopdo
8 | 350BmbBoEMdS 0,20 AOWbd] .6. % -
9 | 8560@056mds 0,20 0.b.356mB930 3-0@®do 0,8
10 | 8995603760 0,20 0.1.3999B930 % 72,0
390960 mds 10.01.99
(359305 10.001)
11 | 34930 0,20 ambGo 26213-91 % 2,7
12 | 30@@Hm@oHvMo sDmEH0 0,20 56069993065 dg. 1009 12,5
Boosopdo
99-2 gbMowdo dmEgdmwos Lmg. gmbomdo sMgdMwo Bossrol Bodmdgdol Jodow®o dsBz9—
Bgdwgdo. pH LnL3gbHosdo dogomgo pH — H,0 5,5, bogwem  pH-KCI 4,3. 2533000000 9553056000l 85B39—

69090 0,4 99.9943.100 9. bosogHg. dmdMo30 FmbgmEMOL (10,0 3y.993.100 @. 6050saBY.) s o33 oMo
3owomdol (5,0 99.943.100 g. b0sogbHg) ®om©gbmds sMoL Mm330dswMo. boswsydo Jmsbmddmwo
0339900l X500 50dmPRbs 14, 0 93.993.100 g. 6050s3DY, Mrog M0l Lodwmswm dsB39690gero. Ca Gom—
©96mds 14, 8 39.943.100 3. 6050s3bY, bmenm Mg 7,0 dy.943.100 3. 60oss3bg.
956M0056Mmd0L 3583969090 30300900 0,6 .00, M3 BSWO sB396909w0s, 39MBMBIGMBdS 56

50dmPBbs. 600l dgdebozm@mo dgaqbowrmds -

60,0%, 3wdxLol dsB39bgdgero - 2,5%, Go3

d99L5058905 Lodwmoem 356396909, 30OMEOBNOO -5BMEHOL doB396909wo 12,5 8y.993.100 §. bos—

53%9.
15330930 Bosogol 603dgd0l Jodowm®mo dsB3969dwgd0
(593565790l FMB0E035oE B0 bmg. ambom)
gbcoo 2.
Ne | bagganggo 3o@a8ghoo boddol | 33wg30L 332930 33€930L
5900l d90™MEO 960792900 990930
Lo®Jg 1O
1 | pHbu396%0sdo 0,20 ISO 10390-2005
pH - Hzo
55
pH - KCI 4,3
2 | 9533@0m0 0,20 ambGo 26484-85 39 993 1009 1,6
055305600 Bosgopdo
4 | 3mdM530 gmbgm®o P, Os 0,20 200 26206-91 8p/100 & 10,0
Bosgogdo
S | 3933omo 3semovgdo K0 0,20 2mbEo 26206-91 83/100 ¢ 5,0
Boosopdo
6 | 05bmnddmeo gmadggdol 0,20 ambEo 27821-88 93 993 100 14,0
X500 Boosopdo
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7 200 26428-85 9 993 100g
CaO 605@5380 14,8
8 | MgO ambo 26428-85 g 993 100y 7,0
Boosopdo
9 | 3900dmboBH™dS 0,20 AObdy % -
10 | 8560¢056mds 0,20 0.b.356B930 3-0G®do 0,6
11 | 89945603760 0,20 0.1.35796¥B930 % 60,0
390960 mds 10.01.99
(3959305 10.001)
12 | 3990 0,20 ambGo 26213-91 % 2,5
13 | 30@@HM@oHMo sDMEH0 0,20 56069993065 dg. 1009 12,0
Bosopdo
99-3 gbGowdo 9mEgdnos bLmg. Jsbz0wsmMTo g  Bosoyrol 60dMdgdols JodowmGo
95839690 gd0.  pH bL3x6Bosdo dogowgom pH — H,0 5,5, begwe  pH-KCI 4,3. mbs 3035G0m@mm, Gma

Bosopado Al H5m©abmds M0l oo, MG 9LEHMMIOL 4533w0m0 F553056MdOL dsB3969dgero 1,6
99.9943.100 g. bos@sgbg. 3nd6530 RMLBMEOOL (16,0 dg.943.100 3. BosoaBy.) WS Po33wWomMo 35¢0w)dols
(4,0 99.993-100 §. 605@o3HY) B5MEgbMds 5GOL M3EH0ToEMH0. H0sIdo FNsbNIdmwo Bdggdol xsdo
5©0dmPbs 18, 0 33.993.100 g. bosogbg, Gog sMoL Lodwmswm dsB39bgdgero. Ca Gom@gbmds 15, 8
99.993.100 . booog®y, bmerm Mg 6,0 8y.993.100 . bosopa®y.

3560 0sbMmdoL dob396909w0 0300900 0,6 4.0, M3 OO Fob396909w0s, 39MHBMBIGMDS 56
50dmBbs. Booogol d9gdsbozmemo dgagboermds - 40,0%, 3mdmlbols 8sB39b69d9wo - 21,8%, 6o
d99L5058905  Bodwoeem  85B396909l,  30EOHMWODMEmO  -5BMEGOL  sB39b9d9wo 8,0 Tp.943.100 g
BooopaBy.

15330930 BosoEol 60ddgd0l Jodom®o dsB3969dgdo

(59358599 0L IMbo303seo@ @0 bmg. dsbgzowsm™O)

gbcoo 3.
Ne | Uaggeggo 3sGadgGoo 608¢80b 33930L 33930L 332930L
50900L 9900™M©O 960090 99090
Low®dg 1O
1 | pHLL396%0530 0,20 ISO 10390-2005
pH - H,O
55
pH - KCI 4,3
2 | 9533@0m0 0,20 ambEo 26484-85 8y 993 100g 15
0553006005 Boosopdo
3 | 9sbmddmmo 0,20 amb@o 27821-88 83 993 100g 28,0
03d9900L Bosgopdo
X500
4 | 8036530 §bgm©o P, Os 0,20 ambEo 26206-91 8p/100 16,0
Bosgopdo
S | 2533omo 3serondo K0 0,20 3mbGo 26206-91 J9/100 o 4,0
Bosgopdo
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6 | osbnddmeo gdggdol 0,20 ambGo 26428-85 3y 993 1009
X500 Boosopdo 18,0
7 0,20 aMbGo 26428-85 3y 993 1009
CaO 605@5380 15,8
8 | MgO 0,20 ambo 26428-85 82 993 100y 6,0
Bosgopdo
9 | 350dmbsBHMdS 0,20 OddbsdY % -
10 | 8560¢056mds 0,20 0.1.3570mBg30 3-@03H®Jo 0,6
11 | 89356032960 0,20 0.5.35717B930 % 40,0
8900396000mdS 10.01.99
(359305 10.001)
12 | 393bo 0,20 ambEo 26213-91 % 1,8
13 | 30@OHM@oBHo sDmEH0 0,20 56064893065 9. 100y 8,0
Bosopdo
333365

33w930L 3909900l dobgz00 Ggodergds 99090 ©oL3IZBOL 203907905, 33¢930LSMZ0L -
00 23JMbs Lo LoEPIWO MB0YIEO - B30l LEbs3OMM LMg. Bsbgz0W SO, BOZLML sbErMl bLme.

3Mbom s B®30056 5 38-0U IMIMOYGO00 bLmY. sbowbimaguo. pH bbdgbbosdo (335¢gdsMdEs pH —
H,0 5,5 -005b 5,8-0009, bmewem  pH-KCl 4,3-0056 4,8-0009. 39330030 3553056md0l 35639690900 0,4-009, 1.6-
9009 9.993-100 ¢. bosayby.

dd®530 Gobigm®o 10,0-sb 52,0-dg 39.993.100 g. Bosog®y. y39wsBg dowsro dsbgz969d9w0 52,0-
500b0dbs bLmy. s LMBWOL BosEsaol Bodwddo, bmwm Esdsero 10,0 bmg. gmboml boswsogdo.
3933000 35¢0dol 3993390 Mds 35G06M9d©s 4,0-s6 14,0-00g 99.993.100 . 605 BY. go33womo
390 dols Jsaero 3583969890 sx0JLOMES L. sboebimeyErols boswsyol 60dxddo, bmem EdswoO
- bengg. Fobgz0 Mol boswagol 6odmddo. boswsado dmsbmdd o g3mdgqdol x50 Fo3egdsEMdEs 14,
0-096 28,0-dc09 99.993.100 g. Booopa®yg. Ca Momgbmds 14, 8 -sb 25,8-dg 9y.943.100 3. bosoyby,
bogom Mg 6,0 -sb 10,0-909 39.993.100 g. bosog®g. 35(:0056md0l 3639690900 033egd™m©s 0,6 .00
-5b 0,8 3.00-0009, 39M0OMBsBHMBS 56 50FMBBLs sMEIM bosoyol Bodwddo. boswsyol dgdsbozmeo
d902960mds - 40,0%-056 72,05-0009 033wgdms. 33mLol dsB396909w0 -1,8%-sb 2,7%-000g, ®o3
d99L5058905  Lodwoem  Fsb396909wl,  30OMEOBNMHO  sHBMEHOL  -35B3969d9wo  8,0-sb  12,5-00)
99.993.100 g. bosspaBy.

506036 3HgM0EMM05DY A0MHO0MOPIE SMOL LdEMmM303wo 459(Mgdmo b4y Hoomgardofs -
39906900 6050530, 530E™3d 3603369 m3z560 obLH3939ds LoIEr0 MdOYJBHJdOL Bossaol Jodowm®
3902960 ™d530 56 ©sBOJLOMES. BLZILME sbeml Bosogo sG0L Fomgwdofs, baeom 8. FmMHmbol
o6rx39bs dbotgl, 99oMgd0m IMIMMgd0m, Mol  Fomgwdofs - 499iM9gdMo boswsygdo. bws
500b03bml, ™3 bossgol Loxgs®ol dbEmog LsobEHgMHYLMs $FsMOL  93GMbMIoMMHo  Mgl3dYdo3ob,
3960dm@ bgangsBsmMOl Dmbs, Boog Yz0mge Bmws FoLEI3L . F5MOL Hgol gzomgandofs -
403650 5 LMOEGHMM303W0o 259HMgdmwo fomgardofs boswaygdo.
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Results of the study of soil chemical composition in the coastal
subtropical zone of Adjara

Lasha Mikeladze — Master student,
Nino Lomtatidze - Associate Professor, Academic Doctor of Biology,
Vakhtang Kobalia — Professor, Academic Doctor of Agricultural

key words. Soil, acidity, carbonate, salinity, humus.
Abstract

The soil cover of Adjara is particularly diverse. Its analogue is almost never found in other regions of
Georgia. Typical red soils are widespread in coastal areas. This is the basis of the best environment for the
development of subtropical and citrus crops.

We visited a village in the Khelvachauri municipality. In Akhalsopeli, Gonio and Makhvilauri, soil samples
taken from citrus plantations were identified as: suspension pH, exchangeable acidity, mobile phosphorus,
exchangeable potassium, sum of absorbed bases, calcium, magnesium, carnium, magnesium, carbohydrates.
Significant differences in the chemical composition of the soils of the polygons of the region were not observed.
The soils near the sea are red earth, and on the right bank of the Chorokhi River, relatively far away, the red earth
is sparse. A yellow stripe runs along the river. Adzharian water Yellow soil - loamy and subtropical red earth
soils.
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b0553d0 oMM 1533900 BO3mMOYIMYdYBOL Fglismz0LgdgEo BMMAgdOL

099339035 S 3500 (330093900 35MOGHMBOEOL
dmy3s560l 306Md9d30

3030 339635d9™ - MJBHMMBEO,

0mUgd Bt 39esd9* - begeol dg@BYMdOL d9E60gHIBIMS EMIHMOO,
3030 058058009 - Lemgywol IgMOHbyMdOL 535070MGO MIGHMGO,
Do Bsbglgeosbo™™ - Lmgwol 8gmEbymdol 93609Hgdsms @mdE™GO,
30M20 MOIM3539** - bmgeol dgrMBYMdOL 53509300 EMIHMGO

*Bodomm39wml ¢9dbo3mMmo Mboggdlodgdo
**bemneool 397OHbgmdol bsdgbogMm-33w 93000 396GG0

153396dm LOEY39BO: 35OEHMFBOEO, 5BMYogHYds, L533900 6030YMIBYBO, BMLOZE0BMBY, Lalivdgdo.

9890530

bGG0580 gobbowmos FsGbgmwol 396030350GHIGHT0 J9OGHMBOWOL 3N GHOOL J398 SOLYdIMEO
6050l BogmaogMgdol 33¢0g30L 9gagdo. s0bodbrer dMboiodswodg@do offs®dmgds gMm-gMmo dz0MH RO

NGO 3OGHMBOWO, OHMIWOL dOMEMYOOHO M5309dMMJOJOOLs o BossRol Bogmazogmadol mbol
3963L5BO3MHY0 35(509EMJOOL A9035¢0LH0b7d0m Tofo0TMLaMgdMggdl gdrg3s0 M93MmTgbEOE0s FoMEGH030 O
30033adbm@o  Loldgdol bm®mdgdols s MBIl LHMEMO 2s9b6a56M09d0Ls s Fomo MS30MbIEIMMHO Qodm—
49bgdolsmgob.

dgbsgso

95Mbgmeol 396030350 gBHo 1s3398FoMTMgdol FbMOZ 9GOHM-9OHMO  JodMmOBgMo  TbsMgs,
65053 259m0(305 53 M50mbdo 5MLYdIME0 FofomlaMgdwmMdol  3Msgd@ozol  gufsgrolisedo B3zgbo
063¢g69b0.  80fombotygdEMmdoll LHimMo 365dGHo3z0ol sOLYdMdL oo 360dgbgwmds sd3b y3zges 0d
930mbobm30L Loz bgds 3MwEHWOWMwo 9396509900l dmY3z9bs, o6 LElMFBEM—sdgMHbgm
30GHYOJO0L 3ygz3560L5L LoFoMms 33MdI0 b0sIZoL 53MMJ0d0MHO BBl dmbso3gdgdls, Mo
d99pmddo ©sgbdstmgds Igm@bgl LM s JoBsbdodsMmNs dmobobml 6050l s3MTsgz9ds
@5 dobo bsmx0gMgdol 5350wgdolsm3z0oL LsFoMmm MMmbolidogdgdol go@sMmgds, 83gbs®ol godm33905
1396M@myommo  BsBgdol Jobggzgom KxsbIMMIwo s Foswro ImMLogzerol Jobo®gds. 33930l
RO 90do 53009 boosyol dgmgmeo bodwdgdo 0-30 LI LoMIYGHY O 2593030 gm BosIYOL
Bogmazz3096900L 33e0930L W sdMMIGMM05d0 9090 965¢0DYdOLIMZOL ( MmEYEMwo Bogmoghgdgdo,
130D037M0 Mobs, PH, 300dmbs@wammds, N, 3olgm®o s 30¢00990 gbsm30L9d9w 3mMmdgdado).

Losbang
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Content of assimilated forms of basic nutrients in the soil and their changes
in potatoes In terms of cultivation
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Abstract

The article presents the results of the soil fertility study in Marneuli district. Potatoes is one of the most
valuable crops in the region, whose biological characteristics and parameters that determine the level of soil
fertility are recommended for the correct calculation and rational application of simple and complex fertilizer
norms and doses for land use.
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Results of the use of rodenticide Ratil against mouse-like rodents
M. Machavariani-PhD in Agriculture.
E. Orjonikidze- Doctor of Agricultural Sciences.
V. Metreveli-PhD in Agriculture.
K. Pavliashvili- PhD in Biology

Key words: mouse-like rodents, control measures, Ratil, effectiveness
Abstract

Voles (Arvicoline) - common (Microtus arvalis) and social (Microtus solicialis) - are especially highly
harmful for agricultural crops. Yield losses due to these species are 80-90% in some years.

The paper presents the testing results of the rodenticide Ratil against social voles. This product is manufactured
in India and is made on the zinc phosphide base. In order to register Ratil and include it in the list of permissible
plant protection products, special studies have been conducted by the authors; its effectiveness against this type of
rodents and the optimal regulations for its use have been established. According to the studies, the effectiveness of
Ratil against voles is 95-96%.
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Verticillium wilt epiphytes of the hazelnut plant in western Georgia
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Abstract

Among Nut Diseases, Verticillium wilt is one of the most dangerous and damaging diseases. It was first noticed by us in
Georgia in 2002-2003. Every year we observe its detection. Until 2021, it was marked by the wilting of unit stem and
branches.

This year in 2021, the disease has spread massively in hazelnut plantations of Ozurgeti, Chokhatauri, Vani and Zugdidi
municipalities.

According to our research, the disease is caused by the following species of the genus Verticillium; Verticillium dahliae
Kleb., Verticillium foxii VV.Beuma and Verticillium Lateritium Berk.
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penicillium, Aspergillus, Cliocladium, Fusarium-ogosb d90degds 800gdw)e 0465 9bEHodoMEH03900, MHMI—
9003 3590Yygbgde0 046935 IH535¢0 LrmMm3s60 S BJEHIM0IO 5350YdJdOL fobsswI©gy. (6)

begm Aspergillus flaus-o 3mbo@ow® bEBHsEOLL AE0gOL 030MMYPOL 1HZ0 LEMOHVIESE0s SHolDSMYOL.
Mggber bEHOOs ymzgerm3zol 43b3q0s, PodsBHMbYdMos. bdgbmdMogo 30 0d305m0©. LmmL 3wg—
obG™39M3080 IMY350s, 83360030 MLOM OIRIMICO.
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B396L 096 53MmgN39 BoOMLIBBY 500b0dbs LadHMFBoEMEo dBIdoL bmzm - Rhizopus nigricans. oo
90 glbo bmzmgdol Fomdmdsgbgwos. 931m3b0L BoymdoEgBgdol J393wsll, Goy Mucorales-i,
Rhizopus -ob g3s6b.

Rhizopus --ob 33560 11 Lobgmdsl dg03e3L. obobo 3bmdOE0s, HMAMOJ ,,8530 MdOL™ godmdfjzg3bo.
39GL 350029l sHLsMYOL BYIMAGEEHMO 5gEH03Mds s BbZooLLIs MEMYIEMOo F553930L [oerdmdabs.
Rhizopus nigricans gs®omm@ 4930390900 mdolb bemgms. 0f3g3L ©sb0sbgdwo bowol bogmzgdol
3MB5L, 3MM0LS s BB3S F9bsbmo 36MHMm©IEgool 25531 Fqdsb.
Rhizopus nigricans-bs dgrog® 3963000060930 ©ovEob®ago 303geodo odgl. GoboMo ©sdzgagdwye
90390l 300056005, 0LOE YmM39eM30L 3G, LOLEMOGHDY LEbEEYds FMMINOM-BMES BgOOL
9039w0dolb Lsboon.

v

3039wwodol 308900 LMYLGHO S0MGMAol dogol T390, GMIGLOE 030MMGOL IMy3se o3
0O0LAsA356 HomBmbogdbl.
Rhizopus nigricans sbgmb ol Mucorales-osb, ogo  25b6lbgeggds  dobysb  L3mMsbaomadgdol
LEHMEMBIODY XNBI© 3963056M9d0m. LGHMEMbYBL LdLEGSETo B3390 5d3l HOHMOEYdO.
BoOMLbsL Lbgmabg slabgd«yeo bmzem  Rhizopus nigricans-ol Gobmogdo 9999056009090
03503 39MP9® BBL. bLmgmb sHsL0sMYAL MH30 LEMEOIMFsMBMIBDs. B3MEBYOMLIMEGdO FMYI>WOs,
MRIOME0, JOHDMXOI0560, 3M3JIEI0s MOl Lodw)segdom. bmzm 4oblsgMmM™mIdom 3MEILIYDdS
3500 $9339M0¢ M0l 30639830 (28-32°C ) 13m0 330039806 36 Lvsmdo sGol dmAFoggdrwo.
B39bL J09M BoMIMLEbsBY gobgzomaMgdwycno Lmzm Rhizopus nigricans gosmglioeo 0dbs @vyE-s356056
153390 9609D9. sMILZ0D FgMMg ®IL3Y LMz 0fiygdl gob3z0msIYdSL, dMmMgMEIM-MEMs BgMHOL
9039w0dob Lobom. 30390D9 29630569 0s IMAZ5¢0,8530 dMMOL Bo350M0 FoMdmbsoddbo. bmzm
LHOs835008BsM0s 39-3 OB BMB3L 1533900 5MOL BYEI30OL. IJusd) OOEID 3005MEYds bxm Ml
Bogmn056mds BL3MMIBYOMMIEHMJOOMS s BEMOIBAOMB3MMJIOm.
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Entomopathogenic Fungi for The Brown Marmorated Stink Bug

Lamziri Beradze — Academik doctor of biological,
Ese Jakely — Doctor of Agriculture sciences,

Nika Guntadze — ph.D.student,

Giorgi Sajaia — Bachelor

Key words: parasite, fungus, aflatoxin, rhizoid, conidia, conidium

Abstract:

We have noticed parasitic fungi on the brown marmorated stink bug: Aspergillus Flavus and Rhizopus
Nigricans. Aspergillus flavus is included in the Aspergillaceae family. It belongs to sac fungi. They are found in
the soil.

The fungus Aspergillus flavus contains aflatoxins B1l, B2, G1, G2, C17H1206, C17H1406, C17H1207,
C17H1406. These toxins are weak for plants but strong for animal parasites.
The fungus Aspergillus flavus causes paralysis of the insect's respiratory organs. It is also dangerous for humans.
Rhizopus nigricans is a saprophytic fungus grown in the soil. It belongs to the Mucorales mold.
Rhizopus nigricans with rhizomes is attached to the body of the brown marmorated stink bug and causes its
disease and death.
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F03obmdgesls Ricania simulans-ob gb@mAm3smmygbméo
Lbmgm - Beauveria bassiana

@5IDOMO B9M5AY - BOMEMO0L 5350JF0HO EMIEHMOO,

99 X9YIWO - bLeggerol 39vMBIMBOL 5350000 MIHMOO,

6035 39bsdg - B5a0LEH®6EO,

30MMHP0 BORS0S - Bd3553MO

3L 550 dgM0doL LobgeErMdOl bososol, LYIGLsMOLS s I39556MYmMs 0bEIFM0MIOWMWO 330L WORBMLE03WOO
39660 ,,565b9m0*

153356dm LoEY3900: 96EHMIN35PMYBMO brm, MJNOO FMLZHMOBO, L3NS, 3NEWMBOS,
do3gowdo, 30060030, LEMOYYWSE0S, FMNGOIIWS.

(989M5G0:

B3gbL Bog® FoFobmdgwsby (Ricania simulans) s©00bodbs 9bEGHMIM3smnmygby@o bmgm - Beauveria bassiana.
P90l domgeo bbgmeo sxs®mwo ogm mgmeo dbmbmgsbo doggwomdom. bmzm 9350930 dfgMHoEsb
23905mqbo0o 0gbs WME-5350M006 Lo3zzgd M9BY. bLmZMm YE-535M056 153390 9MHJHY 3009MHYOS JMmEMmbogdols
Loboom. bmzm 2500000930056 Igmmbg gl 0fjygdl  3060@owdgdol  gsb30maMdsL.  sboliosmgdl  mbgo
L3MOHME(300. LEMOHYS305 JMHIJJdS 3-5 33060l gobdogErmdsdo.

d91535¢00: F0306mdYEsl BOHELOWE BMMIsby Bz9bL JogM 50060865 9bEHMIM3sMMYIBEMGO brmgm
Beauveria bassiana. 3{jg®ol d0geo bbgoeno ogs®veno 0gm mgom®o 3Lvbemgsbo dosgerordoo,
mIgeroi Jabows mgm©o Jemdol F0s09F0gdsL.

am@m 1. Beauveria bassiana-li 9fgmHolb dogeo Lbgmero @ogs®vwos mgm®o dLwylcmgsbo
do039wodoo.

03ow09ds 3030emds 5. dobod 1835 gl 3oMm3zgws swfig®s Beauveria-b a3s(0©sb - Beauveria
bassiana. 00 50060365 1MoL 5dM9FMTHZI305L FoBHEgdBY. 93500 FoBHEGIO FodmIIMO S
OIBIOMEO 0gm LBe3Mb B3MMHIOOL YN0 bsxoxkJom. olbobo 3ys3wbIb TsdM e bowl. sdols godm
05L00 53 55350 JOL MY FMLZ9MOEObO MM, dLO MHIMBLS, M gl ogm Lmzmzsbo ss—
3900905, oM LoboGMYGd™m [gMols, MMAMMOES MmOl S0Mgd~dbgzgz0s. MgmEO 3Ml35MsEobo
55350090l IMszsen 30369 APgOL, OMYMOOES: JNEMEsEmb bmdm, dgembs s Lodobol gsM3zsbs,
95369 39L90ME, 303900, 396900, 3931900, bgebogdo, dswobxmgdo, 39bgdo s bbgs.

Beauveria bassiana ggmy®sgowmo 353039egdol dobggom, ol dgodwgds dgyzsbowwo  odbgl
30LIM3M@oEOME LobgMds®. 0go Y39wAsbss F93MEIWYOMo, bosg Fgmgdos, mvy bywliaghgewro
3060Md9005 3H98396M5GHMMOLs s 39b0sbmdol bEM0Z. bLm3Mm 55350090L 175 bbgoolibgs Lobgmdol gl
oM EM BHOOEMYm 539603500.
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Beauveria bassana - dog® sl9b0sbgdeo 3H9gMmosb B3gbl FogH Lmzm 2oo0mgls ¥YE-535M0b
b9wm3zbmm B3390 9M9BY. LM 30MMHPIYdS 3N MbOgdOL Lsbom.

gm@m 2-3. bemzgm Beauveria bassiana-l doggerosgdo

3d039wodo  IMIsEErms, 3mME3900L  Lobom. LmdLEHMGo doEgwodo  dmyzomswrm  99z3g—
(HOEMI0LYS. MM A5smglg0sb dgmmbgy ®IL 0fygdl 30600)dgd0L A963050YBSL. sbolinsmgdls
530 LEMOYES305.

am@m 4. bmgm Beauveria bassiana-ls 3mbogowdgdo

50 MM doggwomdo 0xsMds IO  bsgondom. L3MOWWsEos yMdgwEgds 3-5 33060l
25605300md330. Lmzm 356G 30M5GEIds 25-27 °C-0l 306:Mmd39830. 3600190 30M5MYds Jmzwg
L3GOH0dgOBS S 3MB0WOIMTBM9dDY.

xem@m 5. bemgm Beauveria bassiana-l ls¢g®ogdgdo. 3mboonmdgdoo

3Mb00smIBHoMgd0  Loss, dJmyMdm bbgoolibgs LogMdol 96 o63EHM9dMo. 3mb00sEIEMYdO
Dmax IO (300006OHWMO0s 96 3MedOL 533500 BMOIOL.
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xm@m 6. bmzm Beauveria bassiana-ls 3mboosmd@oMgdo 3mboomdgdoom

gm@® 7. bemzm B. Bassiana-l 3medoligd®o 30boosmd@otgdo

306003900 MFBYHI0s, M350 56 339M3boLYdM0s. Bmdoo 1.5-5.5X1-3 830.

Lo0bBHIOILM 533003900 39539 J03MMyds 3. 3. LrybsEL3ds Lemgm B. Bassiana-l 350s0glgolol
MJOMMNZ5L 3miEboer Jo@agd®g (Chrysopa Ventralis). 53 Lobgmdol doBHergdds soboliosmgdgeo
39LOMEM0 M30L9ds Podmogzeobgl. LvBEowl3ds 9960365, MMA Bo@gdds Ydgdom ogwroxgl 333M0
99006 Lmgm B. Bassiana-lL doggeromdo ©s doggerodol 6sFMgdo L3mOgd0m  Fgdmofigdgl
0530Lm30L BB LOHmbo ™90 JMMJol Lobom. Todgdol d9)39d0L s33960L F98gy JMedo
2965be0s. (1)

3f9M9d0 9350090056 Lmzm Beauveria bassiana-l 3mboodgdom. 3FgMoL 3ME03MEol Bysd3om By
93900 B3MMGd0 V03wYO0D. TM3Wg OMOL obdsgemdsdo BsOBOYds 39MEH03OWIMHS©
dhgM0oL JoBHobmgzsb Logs®mzqwdo s 0bgMygds dfgmol bbgmerdo. 308900l dols doeosbo s3L9dL
dsL3obdgero AFgMmol bbgmerl. B. Bassiana-b 30gM 935090 dfFgMgdl L3MMGOOL SLEbEYdOL
50l 9HIBOSMYOL sMLHMOO TmYyz560eMdOL Fo30 wWods, GMIgeog dhgMol Bbgrwdo Low®dgdo
0DMEYds. sbgmo Ts30 ods 0BOEIds L3MOHYOOL MBIMbMBOM  EsLbEIgdOL Fggas©. dm—
330969000 3(gMol Lozzowol 9939y d0E0sbs JMYds To30 Wsds. AFgMolL bafarsgzqdo bsba®mdwogo
@OMOL 956doBg 96 53500Yds. 00 OML, OHMES LM 9BsEAMMIOL WOIBMEOGJOL IFgOHo 33Wgds.
3330960 gm0l Lbgoeo s9mglgdwyeos bemzmb amdgeo 30i9000. (2)

JOMNZodl Fo¢gdo IndMsmdoLIL 39BEH396 bLm3mL L3MMGIL s 5535009096 IFgMHgdL. do@wgdo
QOEO M5MmEIBbMd0M 50056 839bsMggdbY. BHYgdo 939650990 39Mds FgLsdhbgz0s FgmOsMMYdIEO
0Z50MSE NJNMO 359MHM3560 o3 0dol Jedoo.

306500056 bmgm B. Bassiana 96s3s¢00 Lsbgmdol fgol 95350g0L 3690530 bmgml FoMog0 OO
50m©YbMd00m 0b65bgds, HMYMOF F9356M0, 0lig sTsEgdoMo Fol3obdgaro 3FgMHgdol Joge. s1sg39 Lemgml
do3gongdo LB3mMYd0m d39bsMgME BsMBYbgdT0s. 5Tol Q9GS 0o B3MMGIOL s doEgEwowydol Loboom
0b5bgds 3mEboe 8(9MHgdLs s dob 0o 03960bBoMYdIME G30390d0.
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Entomopathogenic fungus of Ricania simulans - Beauveria bassiana

Lamziri Beradze — Academik doctor of biological,
Ese Jakeli — Doctor of Agriculture Sciences,

Nika guntadze - ph.D.student,

Giorgi Sajaia — Bachelor

Key words: Entomopathogenic fungus, White Muscardine, Spora, Colony, Mycelium, Conidium, Sporulation,
Cutivle.

Abstract:

We have noticed entomopathogenic fungus on the Ricania simulans - Beauveria bassiana. The whole body of
the insect was covered with white blunt mycelium. The fungus was inoculated from a diseased insect into a
brewery feeding area. The fungus develops in the form of colonies on the beer-agar food area. The fungus begins
to develop conidia on the fourth day after sowing. Characterized by abundant sporulation. Sporulation lasts for 3-
5 weeks.
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54Boboool (3030) d0zmdom@o

@53DOMO 8965AY - B0MEMYO0L 53509F0MHO EMIBHMMO,
3B0mM0 25850dY - dBOMELMFO0L 5350JF0MOO EMIGHMOO,
6035 gmbmsdg - dog0lBH®sbEHo

1533960 LoEY3900: 5JBH0boos (3030), 935S, LmZm, dd3JGHIM0s, BoymBOsBMds, JmEmbos,
3Mboowdo, 30600smMIEH6O.

69x89IOSGH0:

©3b3wgm  bodomM3gEml  bdGMM303M Bmbsdo  sd@BHobowool Igbstgby  dsdmzgarobgdmeos 30
Lbgoolbgs Lobgmdol Lemzm, GMIIdOE 59350090 3gliggdl, 3gLgol ggalb, ©IMM-GHMEGHIOL, BEOEGOLS ©
g3530eg0L. 5939 860836903560 B0osbol IMIFBHBos dsgBHg®os - Pseudomonas viridiflava, Gmdgwmog ofigggl
B0oEgd0oL HIMdILS O Y3530¢gdoL CI3MBSL.

d9l3535¢0: 5dBH0b00s 50IMLZ3E MO FoOBMIMdOL I39656195, MOl bogmagdo Lsrzgmgliem
33000000 s Ls39dm3693m M30L90900m bolosMYds, oM Boymzgwmsm Imfimbgds, A93M(39egds
9mbdoMgds dmodmzs dbmxzom  dgbowgmodsdo. sg@oboos Lods@mzgwmdo sboso  bgbowmgzgsbo
L3639 FNWAHYO.

o3 bdJoMMZgML 3H9bosbo LdGOHM303Mwo 30TsBo Bs3gmgler 306HMdZAL Jdbol
5dBH0boools Lodmghzgem 3509gdolL AoLedgbgdEsE. gbLOIMMMgdom 30 Fs30 B30l Lobsdomml -
53560, gmMo0l, LodgMgEml s sBBSBYMOL MgaoMmbgdo, 1939 0dgMIMOLS s 3Ol SBdEPMIOL
39005690000 Md0WO s 39bosbo syowgdo.

0053500 bsfogo:  2007-2013 (angddo B39BL Boge  syBHobowool d3gbstols o535 dsMS
390053 0bgds s Fguolfogers godm33w gm0 046 MBI, WsbRbmOL, Jmdwmwrgmol,
bgan356579MH0L, 535808 FMBoE035woE GO0l 3030L 3wsbES3E0gd0. 25033193990l FJIAS® 030U
93965699 200m30bs 30 Lbbgoalbgs Lobgmdol Lmgm, obg3zg dsgBgMos Pseudomonas g3:00sb
Pseudomonas viridiflava, &mdgeos 0§393L 3momegdol bdmdsls s y3930agdol ¢rdmdsl. sg@oboos®y
398039600 bm3Mmgdo 993509396 B9g13JAL, BLZ0L YgEl, VIOHM-EMEHIOL, BMOEGILS S Y3930
(1). mbs 500603b6ml, ™I d9bgdM03 30MHMBYdT0 B39l Joge boymzol 935YdS 56 EIROJLOMYOMWS.
B3960 sBEM00 gl 299mfizgmeos bagmgol derogMo Fgdlvgenmdom, 53539 @OML BoymBo IGO0
39635996 vo LEHOHMJGHOOL 930 MToLom, MMIgEoE 0338 bogmal 0b53gdE00LoYsb.

3030L 939botgbg B39bL BogM odm3zwgboo bmzmgdos: Verticillium dahliae Kleb., Verticillium
foexsii v. Beyma., Verticilium lateritium Berk., Fusarium oxysporum (Schlecht) Snyd.et.Hans., Fusarium
sporotrichiella Bilai., Fusarium moniliforme Sheld., Fusarium Lateritum Nees., Fusarium javanicum Kood.
Fusarium gibbosum App.et Wr. emend Bilai., Fusarium sambucinum Fuck., Alternaria alternata (Fr.) Keissi.,
Alternaria tenuis Nees., Alternaria helianthi (Hans f.) Tubaki et. Nishihara., Alternaria Danthi stev.et Hall.,
Cladosporium hesbarum (Pers.) Lk., Trichothecium roseum Lk., Colletotrichum actinidiae Tog. Et Quima.,
Pestalotiopsis matidae Rich., Pestalotiopsis maculiformans Guba., Pestalotiopsis microspora ces. Sin P. pteziclis
Sacc., Phoma actinidiae Ablac et Coval., Phomopsis actinidiae (P. Hains.) Died., Pythium debarianum.,
Coniathizium Fuckeli Sacc., Coniathirium Olivacum Bon., Botrytis cinerea Pers= Botryotinia fuckelianna (De
Bary) Whetzel., Phylosticta actinidiae Coval., Epicocum purpuraccum Erh., Guignardia sp., Diplodia sp.

B30bL Fogt 290m3ww0bgd o bmzmgdol dJoghH 2s0m{i3gEo Y5350 JO9O0EL sgEoboool
939b5M0LsM30L goblo3MMMYB0M OO Bosbol FmIE60s sdEHoboool d3gbsol F3bmds (Mow@o),
GIol 200mdfzg3o Lemgmgdos: Verticilium dahlioe Kleb., Verticilium foexsii V. Beuma., Fusarium
oxysporum (Schlecht) Snyd.et.Hans., Fusarium javanicum Kood. Var. radicicola., Fusarium sambicinum Fuck.
55350900l Lod3EHMAd0s: d39bsMol FFs3d0 IVBIOMWO0s, JgMdo IALIPIMO S 5JIOELPOWOS,
396gbo0s  BHo3oMEo  056MJd0,  ©95350Jds  MIgBAIL  F9dmbgzgzs8o  JOHmbozmwo  bslosmobss,
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0553500900 339bo0g 2-3 Fgarl s Bmyxg® IgBHLoG MEbEMmdlL. bmzmgdo d3gbsmgdo 539g1izgdoEsb
5 B9L30L Ygerosb 03MHgds, 993509ds 39909y 8@93dDY 3MEILIdS.

21939 OO 5369MdOL dMIESB0s Lmzm Phythium de barianum-o, GMmIgEroE 99350090l d39bsGOL
9600560 bgMagd0L 53qL30L ygarl s Bgbggdl. (2)

Alternaria alternata (Fz.) Keisl 55350090l 43530a0gdbs @5 8300mgdl. 05935090 MmMsbmadby
3000560905 31940 go30LBIOO ods, MMIgois balBosdh 30MHMdYddo 0xsMgds dMBsgzm ggMol bsgg—
MM3560 bsg3ogdom. 030 99a90s 3mb00wYdgdoLs s 3MB0OsMTEHIMYIOOLIRD. 3MBOWOIMTFEHIMgdO
dm3wgs, 9Mdo dmygogobycmm, LHmGMmIymado, GHobMgdom, ULdgwys®losbo, Bmdoo -50-75x6-10 930.
3Mb00vdgd0 33963boLYdMO 56 3mTdWOLYIMO FMEOAOLSS, IMYs30LEOM, 8doz0LYdMOE SLbIwwo, 5-10
MX 090560, obfiogo s 396030 GHobOgdom, Dmdom -30-60x18-24 d30.

Colletotrichum actinidiae Tog. Et Quima 55350090 43530¢gdLS S BMMNEIIL. BMMEGdBY ods
9mbsEMolEM™s,  dMmIMA35(gd0, 933960  T9IMLsBE3OMEo  GMToom. Lm3mb  bsgmzosbmds
80539005 Wsgob Bgdm Fbsmgbg, 8530 35BeMs FgMHGHOoWwgdol Lsbom. bmzml doggwomdo Jabols
396250 39630000090 o3 LoMIY3gEL, dMJo 4o30Lx3gMHo 10-12-09 K oFMOLYIOO IBITsEHYO0m. LmgMm
bgwmzbme 153390 9M9Bg 06300l FMbsgMOLFO™ FgngMoEMdOL, b5 Jgholgd® doggwrodl.
35960396 d0(39e0mdBY 29630mMdM0s (3000, bGsxoWMLGIMo 39393930, OMIWGdoE wmedfimdo
3963910 13MEOYO0s. L3MOMYOO YMBIOYWOS, F0WObOOHIEO 56 FmyMHdm BmGIoL, bmdoo -20-29%6-6.5
930. LMBLEBHMIG O J0(3g0v)do FMOMBM-0Mdom FJRIOOLWMOOLSS.

Cladosporium herbarum Pers. Link 55350090L 43530¢90Ls o BmmErgdl, MmIegdbgoss 30—
050905 39BJolxdMO BMOToL HBgmolbowobEBgMo bogmxz0sbmds. Lmzm bgwmazbmé 153390 69y
3000560905 dMOHMbM-0mys30LbxOHM dJozgerowydol bsbom, GMIgeog 9999y 3w9d Bgomobboroliggem
b5390H©M356 boxgoxkdl 063005690L. 3Mmwmbos Bsdwmswrm Bodsobss, dosgwomdo 533980 SGOL
D9053060D9 2oOPHINMO0s, sboloSMYIL  MOOSEIMOMBS, OOl bsbgdo dmJos s godmo®mBg3s
bsHgdL ImmoLo BBOLOYsD, sbg3g SHOBLOMYOL dMM(33900 @S JWOIOHO LB3MONIES305. LLIBLEGHMSGHWIWO
d039wondo 9036M0g oEolRgMos.  F03MOMLIM30MEI0  EIMZIE0YMHYOOLLL  Fogeomdl  4ooBbos
933900600 5MB0. 306000 FJOL  BoBMYo0dgdoLOL  SHOLOSMYOL  BoM 33 ™m3zs60  Jogmoglio.  3mbo—
05mIBHM900  bbgoolibgs Lods®erolss, GobsMoom -62-212x6-8 930. 30mb0oOsmMIBsM9dbg 3mbo—
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Mycobiota of Actinidia (Kiwi)
Lamziri Beradze — Academik Doctor of biological,
Mziuri Gabaidze — Academik Doctor of biological,
Nika guntadze — ph.D.student

Key words: Actinidia (kiwi), Disease, Fungus, Bacteria, Fertility, Colony, Conidia, Conidiospore,
Conidiophore.

Abstract:

In the subtropical zone of western Georgia on the Actinidia have been identified 30 different species of fungi,
that infect roots, root collar, stems, branches, leaves and flowers. Also, has been identified significantly harmful
bacterium - Pseudomonas viridiflava, which causes the leaves to wither and the flowers to rot.
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An Effective Measure Against Stone Fruit Pests

M. Machavariani-Academic doctor of Agriculture,
E. Orjonikidze-Doctor of Agricultural Sciences,
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Abstract

Stone fruits hold an important place in the Georgian economy. In order to get a rich and high quality harvest of
their fruits, it is necessary to effectively control the pests commonly spread among them.

The present paper gives the results of a study on the biological effectiveness of a new synergistic mixture
developed by the authors. The mixture consists of the components which are low-toxic for humans: an
organophosphorous insecticide Malaphos and a mineral oil Efdal Sunol. Application of the mixture is of great
economic and environmental importance, as it is highly effective against major pests of stone-fruits (95.0 -
97.7%).

At the same time, due to the synergy effect, the rate of consumption for their components is significantly
reduced, which reduces the pesticidal load.
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Selection methods and main selection traits in egg-laying poultry
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Abstract

Production of deficient and nutrient-rich foods is one of the actual problems in human nutrition. The use
of selection methods for the growth of quantitative and qualitative of egg production is the best way to solve the
aforesaid problem. It will make a significant contribution to food security, economic sustainability and especially
in improving the difficult socio-economic situation of small farms involved in the poultry sector, especially in the
context made due to the global pandemic.
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Theoretical and practical aspects of natural grassland rejuvenation
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Abstract:

The grass of a natural meadow under conditions of a lack of nutrients gradually rots, the development of stem
leaves is weak and, as a result, low yields. Rejuvenation (strengthening) grass is considered the most effective in
improving living conditions. Surface treatment of natural turf promotes the germination of fallen seeds,
enhances aeration and better digestion of food. This method of improving meadows undoubtedly deserves
attention on arable land, and is also a good way to improve aeration and soil nutrition. Of the currently tested
measures for the renewal of meadows, loosening of sods by milling and disking is mainly used, and hardening of
the hardened surface of sods is neglected. However, in most cases, individual measures are less effective, so
grass overseeding with fertilization and irrigation is an effective way to renew the natural turf and rejuvenate
the grass.

93



308JdAN6IAND
Veterinary

SMN3OO0TUHECKAA CUTYAUNA MO KY-TINXOPALKE B XO3ANCTBAX HOXXHOIO
LUEHTPAJIbHOIO PEM'MOHOB A3SEPEANOXXAHCKOW PECIYBJ/IMKI B 2021 -2022 rT.

C.W. PyctamoBa’, H.B. Capu?, K.1O. FOcudosa®, A.A. Asmzosa’
:BeTepuHapHbIii HayuHo-MccnepoBatensckuii IHCTMTyT MCX AP
2AreHTCTBO ArpapHbix Ycnyr MCX AP

KntoueBble cnoBa: Ky- nuxopagka, Coxiella burnetii, kokcuennes, MPA, MLUP-PB.

AHHOTauma: Ky-nuxopagka SBNSETCS  MeAMKO-COLMabHOW  Mpo6nemMoli B CUY  LUMPOKOro
pacnpocTpaHeHusi, 60/Me3HN N 3HAYUTENbHLIX 3KOHOMUYECKUX MOTepb, 00YCMIOBMNEHHBIX WH(ULMPOBAHHOCTLIO
Ce/NbCKOXO03ANCTBEHHBIX XMBOTHbIX. 3ab0/1eBaHNe BbI3blBAET Y XMBOTHBIX abopTbl, MEPTBOPOXKAEHME NIoAa 1
poXZeHWe ocnabneHHoro NOTOMCTBA C BbIP&XKEHHbIMMW MATON0rMYeCcKUMMN M3MeHeHUaMU. B paboTe npescTasneHa
aNM300TUYECKAs CUTyauusi MO  Ky-IMXOPafKe B XO3AWCTBAX HOKHOrO W LEHTPa/IbHOTO PEermoHoB Asep-
GainmpkaHcKoin Pecny6nmkn. OnucaHbl pesy/nbTaTbl UCCNELOBaHWI CbIBOPOTOK KPOBU  CE/IbCKOXO3AMCTBEHHBIX
YKMBOTHBIX, a TEKXKE UKCOAO0BbIX Knellein metogamu MLUP-PB n NPA.

BBegeHue. Ky-nnxopazgka npefcTasnseT coboi pacnpocTpaHEHHOe Mo BCeMY MUPY NPUPOLHO-04arosoe
300aHTPOMOHO3HOe 3aboneBaHve. Bo3byauTens - Coxiella burnetii, 06nuratHblli BHYTPUKNETOUHbIA NapasuT-
3yKapvoT, nosMMopHas rpamoTpuuaTtenbHas NasoyukoBuaHas 6akTepus, Bbi3biBatowas Ky-nvuxopagky Yy
yenioBeKa 1 KOKCUENNE3 XMBOTHLIX. PesepByapamu v nepeHocumkamu C.burnetii ABNAOTCA UKCOAOBbIE KNELLK,
NCTOYHUKOM WHMEKUMN [NA Ye/ioBeKa ABNAIOTCA CeIbCKOXO3ANCTBEHHbIE XXMBOTHble. [ns 3aboneBaHWs
XapaKTepHbl Takue NyTW nepegayn Bo30yaUTeNs YenoBeKy W XXMBOTHBIM, K&K TPaHCMUCCUBHBIN, anMeHTapHBbINR,
BO3AYLLHO-MbINEBOI[24].

MpUpOAHO-0YaroBble PUKKETCMO3bl PAaCnpOCTpaHeHbl BO MHOIMX cTpaHax [25, 26, 18], ux pac-
MpocTpaHeHWe BO MHOrOM 3aBUCUT OT JaHAWA(THLIX YCNO0BUA pPanoHOB, rAe MPOUCXOAUT HaloXeHue
MPUPOLHBIX YCNOBUIA PaBHUHHO-CTENHOrO, TOPHOMIECHOTO XapakTepa, YTO BO3MOXHO OMpejenseTr LIMpOTY
CcreKTpa NprpoAHO-04aroBoro 3ab0/1eBaHnin 3TUX PainoHOB, a B YaCTHOCTU KY-NIMXOPaAKN. B HEKOTOPbIX paioHax
MOXeT Hab/ofaTbCA HECKO/IbKO MPUPOAHO-04aroBbiX PUKKETCMO30B, YTO fefiaeT 3TU PaioHbl OnacHbIMU B
3MNAEMNOSIOrMYECKOM OTHOLLIEHUN.

CnocobHOCTb MaToreHa K pacrpocTpaHeHWIO Ha O6LUMPHBLIX TEPPUTOPUAX OOBACHAETCA YHUKa/IbHbIMM
MHOrOYPOBHEBbIMY CBA3AMY €ro Co Cpefoin 0butaHus. Mpu paccMOTpeHU NPo6/eMbI B LIESIOM BaXXHOE 3HaYeHne
npro6peTaroT UCCNef0BaHNA HA KIETOYHOM YPOBHE, YTOYHEHME B3aUMOOTHOLLeHUI C. burnetii ¢ TENNOKPOBHbIM
W TPaHCMWCCUBHbBIM NMEPEeHOCYMKOM, a Takxe AeTanu3auus YCloBuin pasBuTuA Cropaguyeckux 3ab6onesaHnin v
anuaemuii [27].

Ky-nuxopagka /19 MHOrMX CTpaH SB/ISIETCA BAXKHON MeAMKO-COLManbHOM NPo61eMoin B CUTy LUMPOKOTO
pacnpocTpaHeHnsl, 60M1e3HN U 3HAYUTE/NbHbIX 3KOHOMWYECKUX MOTepb, 00YCMOBMEHHbIX WUHMULMPOBAHHOCTHIO
Ce/IbCKOXO03ANCTBEHHbIX XMBOTHBIX, Y KOTOPbIX 3Ta WH(MEKLMA MOXET BbI3blBaTb abopTbl, MEPTBOPOXEHNE
nnofja W poxAeHWe o0cnabneHHoOro MnoToMCTBA C  BbIP&KEHHbIMW MATONOrMYeCKUMU  U3MeHeHuAMKU  [25].
CBWAEeTeNbCTBOM 3TOMY, fBNAeTCA O06HapyxeHue 6akTepum C.burnetii B nnofgHbIX 060104KaX, POAOBbIX
XMWLKOCTAX W BarvHasIbHOM C/IN3K, a TakKe B MOJIOKE Ce/IbCKOXO03AMCTBEHHbIX XMBOTHBIX [7].

NHhopmauys 06 OCTPOiA MH(EKLMM CPedn XMBOTHLIX OYeHb CKyaHas. KynbTusupoBaHue Tpebyet
BblpaLLMBaHMs B IMOPUOHAX AWL, MW KNETOUHbIX KY/bTYp 1 TpebyeT 060pyL0BaHUA C YPOBHEM OMOMOrMYECKOIA
6e30macHOCTK-3. AHalorMuHble 06BLEKTbI HEOOXOAUMbI AN 3KCMepUMEHTabHbIX WHGeKUWA. ccnenoBaHue
CMOHTAHHBIX MH(EKUMA NNXOPALKU-KY Y OOMALIHUX XWUBOTHBIX [0 MOCMEeAHEro BPeMeHW Obln 3aTpyfHeHb
OTCYTCTBMEM [ELLEBbIX, YYBCTBUTE/IbHbIX U CMELMPUUECKMX N1abopaTopHbIX METOAO0B, TaKMX Kak nonnmMepasHas
uenHas peakuyms (MLUP) n TBepaodasHbIi UMMYHOPEPMEHTHbIN aHann3 (MDA).

Mo gaHHbIM MONEKYNspHbIX uccneaoBaHuii Arricau-Bouvery N, Hauck Y. n gp. CyllecTBYOT pasHble
wrammbl C.burnetii, KOTOpble CBA3aHbI C Pa3HbIMU CE/IbCKOXO3ANCTBEHHBIMU XMBOTHBLIMW, XOTS MEPeKpecTHoe
3apaxkeHue Bce e npoucxogut [3, 18]. XpoHudyeckas hopma nHpekumm C.burnetii MOXeT Bbl3biBaTb abopThl,
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MpeXXaeBpemMeHHble POAbl, MEPTBOE WM cnaboe MOTOMCTBO Y KPYMHOro poraTtoro Ckota, osey, 1 Ko3 [17, 10].
ABOPTUBHbLIN MaTepuan KpYMnHOro poratoro CKoTta Mpu Ky-nnxopajke 4acTo AMarHoCTUMPYeTCs Ha MO34HMX
cpokax passuTusa nnoga [4, 13, 20], 4TO BO3MOXKHO CBSi3aHO, N0 MHeHMto Cabassi C.S., Taddei S., Donofrio G.,
Ghidini F. n gp. ¢ Tem, 4TO NO3HNE AOHOLLUEHHbIE NOAbI Yalle OTNPaBNATCS Ha 06CnefoBaHNe, YeM MeHee
pa3sutble [5]. CornacHo HeEKOTOpbIM WCCNefoBaHMAM, nNpeobnagaHue aHTuTen npotme C.burnetii yvawe
BCTPeYaeTcs Y CTe/IbHbIX KOPOB C abopTamyi HEW3BECTHOM 3TUOJMIOTMN B MOC/ELAHEM TPUMECTPE MO CPABHEHMIO C
KOpOBamu B MepBOM V1 BTOPOM TPUMECTPE [5], MpUUMHBI YEro He YCTaHOB/IEHDI.

B nutepatype onvcaHbl cnyyvav MH(ULMPOBAHUA M NOBPEXAEHMA MpU pasBUTUM Nnofa Bo30yauTenem
C.burnetii B TeueHve Bcero nepuoga G6epeMeHHOCTM, F4e OTMEeYaeTcs, YTO MaueHTa 4yacto MHMMUMpPYeTCcs B
Kakon-T0 MOMEeHT 6epeMeHHOCTM 6e3 BWMAMMOro Bo3geicTBua Ha nnog [10, 14]. OnwucaHHOe MOXeT
VHAYLMPOBAaTL peakLmio MaTepPUHCKMUX aHTUTEN U 06BACHUTL 0YEBUAHYIO 60/1ee BbICOKYHO pacnpoCTPaHEHHOCTb
Cepono3nTHBHbLIX KOPOB.

Ce30HHbIX  KonebaHWii  pucka abopToB He 3apernctpumpoBaHo [13], HO eCTb [JaHHble O
pacnpoCcTPaHEHHOCTN CePOMNo3UTUBHBIX KOPOB B OCEHHUIA nepuof [5]. Bo30yauTenb YCTONUMB K BO3AENCTBUAM
OKPY>KatoLLeR cpefbl, pasINyHbIX PU3NYECKUX Y XUMUYECKNX areHTOB, B T.4. Ae3VH(ULMPYIOLLMX CPpeacTB [24].

MN3BecTHa 2-X (pa3oBas Bapuaums BO3OYyAMTENs, 4TO MPUBOAUT K 06pPA30BaHUIO COOTBETCTBYHOLLMX
aHTuTen. MepBbIMU B OTBET Ha 3apaXeHue obpa3syroTcs IgM 1 noyTt 0AHOBPEMEHHO C HUMK IgG K GenikoBbIM
KomrnoHeHTam C.burnetii 1l a3sbl. Mo Mepe pasBUTUA WHPEKLMOHHOTO MpoLecca CTaHOBUTCA BO3MOXKHbLIM
BbISIBNATH B CbIBOPOTKE KPOBW aHTUTENa K NMNONOANcaxapuaHbIM KOMMOHeHTaM Bo36yauTens | hasbl [2].

Pa3Hoobpa3ve KIMHWYECKUX MPOSBAEHWA W OTCYTCTBME MPU3HAKOB 3ab0NeBaHWs, BbIHYXAAOT
ucnonb3oBaTb AN MOCTAaHOBKW  [JOCTOBEPHOIO  AMarHosa  KOMM/IEKC — MPUEMOB,  BK/OYAIOLLMX
3MN300TONIOrMYECKIME, 3NUAEMUONOTNYECKME [aHHble, KIVHUYECKME MPOSB/IEHNS U 0653aTe/lbHO pe3y/nbTaTbl
CeposIorMyecknX WUCCNefoBaHnin, HanpaeneHHbIX Ha 06HapyxeHue aHTUTen K C.burnetii. OCTpbIA KOKCUENNE3
BCErja xapakrepusyetcsi 60/1ee BbICOKUM YPOBHEM aHTUTEN K aHTureHam Il ¢asbl. Y 60/bLUMHCTBA 60MbHbLIX
aHTUTeNa NOABNAKOTCA Ha 2-3-1 Hefene 60M1e3HN U CoXpaHAloTca A0 11-23 neT. AHTUTeNa K aHTUreHam | hasbl
BbISBIAKOTCA NMLWb cnycTs 30 AHel OT Hayaia 601e3HN 1 COXpaHATCA He 6onee 2-3 neT [28]. MonoxutensHyo
peakumio TOMbKO C aHTureHoMm Il ¢asbl 60OMLLIMHCTBO MCCefoBaTeNeil paccMaTpyBaloT Kak CBUAETENbCTBO
pasBUTUA OCTPOro NaTo/IONMYECKOro MpoLecca, BbISBNEHWE aHTUTEN K 060MM (Da30BbIM BapuaHTam KOKCWES
npeanonaraet fiMbo XPOHWYECKYt0 (opmy 60/1e3HW, MB0 Ha [ABHO MepeHeCéHHYH0 WHGeKuuo. Bbicokas
KOHLEHTpaumsa aHTuTen K aHtutenam | gasbl CBUAETENbCTBYET O XPOHNYECKOW (hOpMe MH(EKLMM 1 XapaKTepHa
4015 60/1bHbIX C NOLOCTPbLIM UM XPOHUYECKUM KOKCHennésom [28].

3 nuTepaTypHbIX LaHHbIX U3BECTHO, YTO K/ELLM, MUTAIOLLMECH HA CeNbCKOXO3ANCTBEHHBIX YXUBOTHbLIX
(nowagw, KopoBbl, KO3bl, OBLbl, JOMALIHAA MTWLA), PacCnpOCTPAHAIOT KOKCUeN/bl, 06pa3ys He3aBUCUMYHO OT
yenoBeKa LMPKYNMALMIO BO3OYAWTENS, YTO UrpaeT CYLUECTBEHHYHO PO/ib B 3MUAEMMONOTMA W 3MU300TONOMMN
KOKCWVennésa.

CenbCKOXO03ANCTBEHHbIE YKMBOTHbIE, KaK Npasws/io, MepBUYHOE MH(ULMPOBAHME MEPEHOCAT 6e3 KakKux-
NGO KIMHNYECKNX Npu3HaKkoB. OCHOBHasA yepTa MH(EKLIMOHHOIO MPOLIECca — 3TO MOPaXKEHWE PernpoLyKTUBHbLIX
OpraHoB >KMBOTHbIX C HAKOM/IEHWEM KOKCWESNT B MOMOYHbIX Kefiesax 1 B NaueHTe, YTo MPUBOAMT K abopTam,
MEepPTBOPOXAEHNAM U MPexXaeBpeMeHHbIM pojaM. Kak 6b110 0TMeYeHO, BO BpeMs POLOB M abopTOB NPOUCXOANT
BblfiefleHne BO3OYANTENA B OKPYXalOLLYIO Cpefy, NepeHoc BO30yauUTens ¢ BO3AYLUHbIMY MOTOKaMK Ha 6onbLumne
PacCTOSHMA, 4TO BO3MOXHO CMOCOBCTBYET [/IMTENIbLHOMY COXPaHEHWIO ero B OKpYXaroLLei cpege. Kpome Toro, y
KOpOB B TeyeHWe ANWUTeNbHOro BpeMeHW Bo3byamTens C.burnetii MoxeT 06Hapy>XuBaTbC B MOJIOKE, UTO
CroCO6CTBYET COXPaHeHUO UH(eKLUY B CTaje, Torja Kak y K03 MH(ULMPOBAHHOE MOJIOKO BCTPeYaeTCs Peako
[24].

MpoteccnoHanbHble TPYnMbl HaceneHns (KMBOTHOBOZb!, BETEPUHAPLI) MOABEPXKEHbI HaWOOMbLLIEMY
PUCKY 3apaxeHus. JnunTenbHOe coxpaHeHWe BO30YAWTENS B OKPYXKAKOLLEN cpeje cnocobeTeyeT TOMY, UTO /inLa,
NpoXmBatoLLye BOM3K ovara MHDEKLUM, TaKxKe MOTyT OblTb BOB/IEYEHbI B 3MM300TONIOMMYECKUIA NpOoLIeCC.

3BecTHO, 4TO BOME3HbL CPeaw NIOAENA, BbISBNSETCA Y rPynmn ¢ 0cnabieHHbIM UMMYHUTETOM, TakMX Kak
nauueHTbl, CTpafjarolwne peBMaTongHbIM apTPUTOM, CUCTEMHBLIM CK1epo3oM [1]. OAgHako UCTUHHaA KapTuHa
VH(EKLMN Cpesyn HaceneHns C BbICOKMM PUCKOM MO-MPeXHeMy OTCYTCTBYeT M3-3a OrpaHNUYeHHOM LOCTYNHOCTH
KNMMHUYeCKUX 06pa3LoB M OTCYTCTBUS COOTBETCTBYIOLMX [AMArHOCTUYECKMX TecToB [6]. BeccumnTomHoe
TeyeHue 60/1e3HN B 3HAEMUYECKUX 0Yarax NpoMCXOAUT LOBO/IbHO YacTo, O YeM CBUAETENbCTBYET 06HApYXeHue
cneynpuyecknx aHtTuten y 6- 15% 340poBbIX ML, Y KOTOPbIX B aHaMHe3e HeT yKasaHWil O nepeHeceHHOoM
nmxopagKe HeAcHoro reHesa [12]. Pa3BuTue 60Ne3HU Ky-MXOpagKnW Yy JOfei Hepeako MNPUBOAUT K
VHB&/IMAHOCTK, & B 3HAYWUTENIbHOM KO/IMYECTBE C/Iy4aeB U K NIeTasibHOMY mUcxogdy [16]. JleyeHne KOKCUenne3Horo
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3HAOKapauTa TpebyeT [/MTENbHOIO [0POroCTOSALLEr0 KOMIMIEKCHOTO TeparneBTUYECKOro fleYeHus, a B psafge
CNlyyaeB [axe XWPYpruyeckoro Bmelatenbctsa [11]. Hanpumep, cpean nofen € XPOHUYECKOW (hopMmoii
3abonesaHua nmxopagkn-Ky Ha tore ®paHuum Ha BCe Cydanm 3HAOKapAuTOB 060ycnoBneHHbIx C. burnetii,
npuxoautcs 5-8% [21]. B 3aBUCUMOCTM OT COCTOSIHWUSA MauueHTa U ero UMMYHHOTo cTaTyca, NpuMepHo Yy 5%
00/bHbIX, HE MOMyYalLMX pPaLMOHAIbHYIO Tepanuio, MOXeT pa3BMBaTbCA XPOHUYEecKas qopma [aHHOW
WH(eKLMM, CONPOBOXAAIOLLAACA SHAO0KAPANTOM C BbICOKOMN CTEMNEHbIO fieTaibHOCTM B 60 — 70% cny4aes [12].

B HacTosilLee BpeMsi cBefeHWMA O pacripocTpaHeHun Coxiella burnetii sBnstoTCA OrpaHUYeHHbIMA 1
HeoAHOPOAHbIMU. B nccnefosaHny Ang AMArHOCTUMKM UCMO/b3YHT KOMMIEKC KIMHWUKO-3MVUAEMNONIOTNYECKNX U
NnabopaTopHbIX AaHHbIX. OTCYTCTBME NAaTOrHOMOHUYECKNX CUMMNTOMOB Y 60/IbHbIX NMXopasKoin-Ky He nossonser
ANarHoCTMPOBaTh 3Ty WMH(EKUMIO 6e3 MpuMeHeHUs NabopaToOpHbIX METOA0B, TakMX KakK peakums Hemnpsmol
VMMYHO(/TIFOOPECLEHLMM 1 UMMYHO(EPMEHTHBIA aHann3, HanpasfieHHbI Ha BbisiBNeHWe aHTuTen [15]. Ho
yKa3aHHble MeTo/bl MMEKT HEKOTOpble OrpaHuUyeHus, a UMeHHO 6e3pe3ynbTaTHoe MPUMEHEHWE MX HAa PaHHUX
Cpokax 3abonieBaHud. OTO BO3MOXHO CBSI3aHO C TeM, YTO MpoLecc 06pa3oBaHWs aHTUTeN B OpraHu3me
3apaXEHHOIO  Ky-IMXOPadKoW, MOXeT AoCcTuratb [ABYX Hefenb. [pyras npuuvHa MO3A4HEero 06HapyXXeHWs
aHTUTEN MOXET ObITb CBA3aHa C HepauyOHa/bHbIM le4eHneM 60/bHbIX, YTO B Aa/lbHENLLEM MOXET NPUBECTU K
XPOHWYECKOW (hopMe MHpeKuuM [9] 1 K OLMBOYHLIM NPEeLCTaBNeHUsM O PeabHOM PacnpoCTpaHeHUW 3TOn
NH{eKUMK.

Takum 06pasom, TPYAHOCTb KAMHWYECKON [AMArHOCTUKW KY-NMXOPafKN XMBOTHBIX  06yCcnoBneHa
BbIP@KEHHbIM  NOMMMOP(U3IMOM  NPOSB/IEHWA 60ME3HM K OTCYTCTBMEM CUMMTOMOB. CrefoBaTe/bHo,
3NN300TUYECKMIA aHanM3 3ab60/1eBaeEMOCTU  KY-NMXOPaJKOW, pe3ynbTaTbl Cepooruyecknx WccnefoBaHuUi
XXMBOTHbIX, WCCMEfOBaHNS WKCOAOBbIX KIeLleid - HocuTenein BO30OyauTens ABNAOTCA  aKTya/lbHbIMM
npo6siemamu 418 MHOTUX CTPaH, B TOM YKC/e U AN Halleid peny6nmnku.

B HacToAwee Bpems A1 npsmoro onpegenenns AHK Bo3byauTens B KAMHUYECKMX 06pasuax LIMPOKO
npumeHsitoTca metogbl MLUP v MLUP B dopmate peansHoro sBpemeHn (MLP-PB). C nx NOMOLLbIO OCYLLECTBSETCS
AeTekumsa Bo3dyautens C. burnetii B pa3nnyHbix 6M0N0rnyeckmnx obpasLax, Takmx Kak, MOMoKO, NiaueHTa, TKaHu
rnaoja 1 Nio4Has XMAKOCTb, CbIBOPOTKA KPoBK, KpoBb [50] B 06pa3Lax NpofyKToB NUTaHuUs, npobax oAbl [51], a
Takke MAEHTUDMKaLMA NaToreHa B eCTECTBEHHbIX pe3epByapax [52, 53,19, 23, 22].

Mcxoga n3 BbILLEN3NOXEHHOTO, Le/blo HacTosALeid paboTbl OblIO  UCCNef0BaHUE 3MN300TUHECKON
CUTyaLuu Mo LaHHON 60Me3HN B HOXXHbIX pernoHax AsepbaiiixaHckolr Pecny6nmku. bbiny nocTaseHbl 3agaum
NnpoBefjeHNss CUCTEMATUYECKMX CEPOMOHUTOPWHIOB MENIKOrO W KPYMHOro poratoro CKoTa MO BbIABMEHUIO
B030OyauTens Ky-nnxopagku B NMPUPOAHbLIX ovarax, a Takke WCCrefoBaHNe UKCOAOBLIX K/eLein B X03aicTBax
nccnefyemMbiX parlioHOB, YTO MO3BO/UT B [anbHeWLUeM MpoaHaIM3MPOoBaTh 3MU300TUYECKYIO CUTyaumio Mo
3a00M1€BaHNIO U NPOBOAWUTb CBOEBPEMEHHbIE MPOTUBOANUAEMUYECKME MEPONpuATUA And  0becreyveHus
Buonornyeckoii 6e30MacHOCTM 1 NPeAOTBPALLEHUSA CNyYaeB 3a60/1eBaHNA Y NMKOAENA N XKUBOTHbIX.

Martepuanbl N METOABI.

[aHHaa paboTa 6blna BbINO/HEHA B paMKax PErvoHa/IbHOro MpoekTa «HaA3op 3a PUKKETCUAMU U
KoKcvennamu B Ipysun n AsepbainsxaHe» (“Rickettsia and Coxiella Infection Surveillance in Georgia and
Azerbaijan) B Bupycosiornyeckoin naboparopun BetepuHapHoro HayuHo-Vccnegosatensckoro WHCTUTyTa
AsepbainmpKaHCKon Pecry6mku.

=

AL
A\ -\x% WccnepoBaHns NpoBOAMANCH B palioHax KOXKHOTO U LIEHTPa/IbHOTO PermoHoB
AsepbaiimpkaHckoin Pecnyonukn — [kannnabagckom, MacaniMHcKoMm, Ymkapckom, Kiopaemmpckom u
l"efivaiickoM painoHax.
1. B pabotax OblAM UCCNEeAOBaHbl CbIBOPOTKM KPOBU  CEIbCKOXO3ANCTBEHHbIX >KUBOTHLIX -126
06pa3LioB: cbiBOPOTKD KpoBK 0T 80 ronoB Menkoro poraroro ckota (40 oseu, 40 K03) 1 OT 43 rosos
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KPYNnHOro poratoro ckota B Xxo3aicTtBax cena [apa Kasbimnbl, Mycanbl, Y3yH Tene
xanunabafckoro palioHa, a Takxke B ceneHuy Enaxysl MacaniMHCKoro panoHa.

Ha Hannune aHTuTen K C.burnetii ncnonb3oBany gnarHoctTnyeckmin Haoop ID Screen® Q Fever Indirect
Multi-species - IDvet “Indirect multi-species ELISA for the detection of anti-Coxiella burnetii antibodies in serum
and plasma or in individual or bulk milk samples from multiple species.

2. Ona wuccneposaHus cbiBOpPOTKM KpoBu KPC, a Takke [O19 ONpefenieHns  3apaxEHHOCTU
NPUPOAHBLIX  MONYNAUMIA  KNeLlein, cobpaHHbIX C >KMBOTHbIX B J[hkannnabafckom paiioHe
Bo3byamTenem C. burnetii Hamy 6b11 Mcnonb3oBaH MLP Habop A1 KONMYECTBEHHOMW OLEHKM
reHomoB Coxiella burnetii «Genesig Advanced Kit».

[wnarHocTnyeckunini Habop “Genesig Real-time PCR Detection kit for Coxiella burnetii. LOT JN- 00554-
0019: 04.11.2022: REF Z-Path-C.burnetii. Primerdesign Ltd. York House, School Lane, Chandlers Ford)
Primerdesign, npefgHasHauyeH 15 KOMMYECTBEHHOrO onpegeneHus reHomos C.burnetii in vitro. Ha6op - gns
LUIMPOKOro npotuns o6Hapy>KeHus, B YaCTHOCTK, MpaiMepbl NpeacTaBnsloT coboin 100% romonoruto ¢ 6onee
yem 95% 3Ta/IOHHbIX NOCNeoBaTeNbHOCTEN 6a3bl JaHHbIX NCBI, 0CTYNHbIX HA MOMEHT pa3paboTKu.

B nepviog 2021-2022 rr. B X03AMCTBax BbllLEHA3BaHHbIX PaloHOB 6blN0 cobpaHO 868 3K3eMMNNsapoB
KneLlen, n3 Kotopbix 598 - 0T KpynHOro poratoro ckota, 160 - oT oBew, 1 110 3k3eMnnspoB — OT cobak. Knewu
Obln cobpaHbl 06LLENPUHATLIM METOLOM WM MOMELLAIUCh B YMCTbIA CyXOl KOHTEeHep B EMKOCTb C M/IOTHO
3aKpbIBAOLLECS  KPbIWKOA.  CobpaHHbIX KNewein (uKcMpoBany, MNOMELWaN B 3aKpbiTble  MPOGUPKY,
MapPKMPOBa/IM N OCTaB/IANN Ha XPaHeHWE B X0N04WUNbHUKE npu MuHyc 20°C.

MeTogoM “cnyyaitHoii BbIGOPKKU” 6biNo BbIGpaHo 110 Npob Knewein ana aHanmsa Ha MUP-PB. Kneww n
6ruomatepuanbl, CobpaHHble 3MM300TONIOTAMU C >XMBOTHBIX W MOYBbI, ObINM WUCCMELOBaHbI B BeTepvHapHOM
HayuHo- VccnegoBatensCkoM VIHCTUTYTE B BUPYCONOrMyeckoi nabopatopum- BSL2.

Pe3ynbTaTbl UCCNEA0BAHUIN.

1. Tpu wuccnefoBaHUM CbIBOPOTOK KPOBM MESIKOTO pOratoro CKoTa, CO6paHHbIX B XO03AlCTBax
xanunabagckoro paiioHa, mMetogom ELISA B 8 o6pasuyax  6binn 06Hapy>KeHbl aHTUTena K
BO3OYAMTENO KY-TMXOPaAKNM, M3 KOTOPbIX 5 06pasLoB — CbIBOPOTKA KPOBM KO3 M3 XO3AWCTB Cena
Mycabl, 3 06pa3sLia — CbIBOPOTKa KPOBM 0OBeL, U3 X034MCTBO cena Mapa KasbiMsibl, 3HayeHne SP 6bIno
Bblle 57%. 7 06pa3Li0B CbIBOPOTOK KPOBY KO3 U OBELL 3TUX Xe XO034ACTB Obln NOA03PUTENBbHBIMU Ha
KY-N1MxopagKu, 3Ha4yeHne SP Bapbuposasio mexay 43-47%.

1 2 3 4 : & 7 3 ]
-0,257731959 | 4321306 | 475945 | 16,66667 | 4544674 | 43,38486 | 4381443 | 87628687 | 2,233677
0,257731959 | 9,621993 | 27,14777 | 10,05155 %- 4381443 | 1304124 | 5412371
35,65292 257732 37,80069 | 6701031 | 19,84536 | -0,34364
37,1134 | 2147766 | 4,037801 | 32,04467 | 3594158 | 7,130584 | 8591085 | 0,171521
443799 | 1142612 | 2,920962 | 1,500034 | 7302405 | 7546045 | 051545
1589347 | 9793814 | 0257732 | 6,372852 | 9364261 | 025773

35,65079 | 3745704 | 1,116838 | 2233677 | 9707904 | -0,17182
3,50324?- 6701031 | 2491400 | 2233677 | 042955

27,14776632
5412371134
2130584192 | 48,71134
3041237113 | 4561856

I|@|mMm|m|D|a]|@m]|x=

412371

2. AHann3 CbIBOPOTOK KPOBW KPYMHOrO poratoro cKoTa B Xo3sancTBax [pykanmnabafckoro painoHa
meTogom TMLIP-PB pan oTpuuatenibHbln pesynbTaT. Bo Bcex uccnefoBaHHbIX npobax [AHK
BO36YyauUTENS 06HapYXXeH He Obin.
3. Mpy nabopaTopHOM AMarHOCTWKe Krewel  MeTOAOM MOIMMEepasHOM LenHon peakuum - PB B
61onornyeckom matepuane parmMeHTbl reHETUYECKOro MaTepuana Bo30yanTens UHpeKLUMY 0BHapY>KeHO Takxe
He 6b110. Takue e pe3ynbTaTbl OblIN NONYYeHbI NPY aHa/IM3e KNeLleid, CoBpaHHbIX ¢ cobak.

BbiBOAbI.

Mpn aHanu3e mnpeanonaraemMbiX MEPeHOCUYMKOB W pe3epByapoB PUKKETCMO30B U KY-NIMXOPaAKM
KOKCVeNnésa, YNeHUCTOHOrMX B XO3AMCTBaX W MNpuycafebHbIX y4yacTKax LeHTPabHbIX W HOXKHbIX PainoHOB
AsepbaiiiKaHa (hparMeHTbl reHeTUYECKOro Matepuana Bo30yanTens MHGeKUMn 06Hapy>KeHo He 6bino. OfHaKo
“CcCnefoBaHye CbIBOPOTOK MENKOro poratoro CKOTa Ha Ha/Mume aHTUTeN K BO3OYAWTENtOo Ky-MXOopafgku B
xo03qicTBax [yxannnabafckoro painoHa fanu nonoXuTeNbHbIA pesynbTar.
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OCHOBbIBasACb Ha NNTEPATYPHBIX AaHHbIX, XPOHWYECKas MH(eKLMA 3ab60/eBaHMs Yalle BCTpeyaeTca Yy
KOpPOB, Y KOTOPbIX Npou3oLuen abopT (N0 HeYCTaHOB/IEHHOW MPUYMHE) B NOCNEAHEM TPUMECTPE CTENIbHOCTM, YeM
Yy KOpOB B MepBOM M BTOPOM TpumecTpe [5]. Cumtaem 4TO MONYYeHHbIe HAMW OTpULATENbHbIE Pe3ynbTaTbl Ha
Hanmuve OHK Bo3byauTens 3ab0/eBaHVsS B CbIBOPOTKaxX KPOBM KPYMHOrO poratoro CKota  CBf3aHO CO
C/IOXXKHOCTSIMU BbISIBNIEHUA BO30YAUTENSA, KaK BHYTPUKIETOYHOro napasuta. Pe3ynbTaTbl HalwWX WUCCeLoBaHUiM
coBnagatot ¢ pa6otamm Bildfell R.J., Thomson G.W., rge onuncaHa BO3MOXHOCTb BbISBIEHUS BO30YANTENS KY-
NINXOPAZLKM MMEHHO Ha NO3AHMX CPOKaX pa3BUTMA NI0LA Y XUBOTHOrO [4, 13, 20].

B Hawmx uccnegoBaHuax Ha TeppuTopun xanunabagckoro n MaccaMHCKOro painoHos AsepbaiigkaHa
orpefeneHo crefytolle BUAOBOE pasHOObpasve Krewlen: cobpaHHble C KPYMHOro poratoro ckota Boophilus
calcaratus, Hyalomma plumbeum, H.anatolicum, cobpaHHble ¢ Menkoro poratoro ckota Rhipicephalus bursa,
H.plumbeum, H.anatolicum, cobpaHHble ¢ cobak: Rhipicephalus sanguineus, Rh.turanicus. B wuccnegyembix
rpynnax Knewie Bo3oyamTenb Ky-nmxopagkn 06Hapy>kKeH He Oblin.

B TO Xe Bpems, npu uccnefoBaHun 126 o6pasuoB CbIBOPOTOK KPOBW >KMBOTHbIX, OblN0 MOMy4YeHo 8
MONOXUTENbHbIX Pe3yNbTaToB B X03aicTBax Mycansl, 1 Mapa KasbiMnbl. Hanb0onbLIWiA NPOLEHT NONOXMUTENBHO
pearvpyroLLmx XMBOTHLIX Obln B Xo3aWcTBax cena Mycanbl - 12,5%, a HaMMeHbLUMn B X03dicTBax [apa
KasbiMnbl - 7,5%. YCTaHOBNEHO, YTO ovarv WHMeKUMW, onpegenstowme anugemMmonormyeckunii cratyc Ky-
NNXOPALKM, UMEIOT OMNpPefeNnEHHYI0 MePCUCTEHLMIO.

C uenblo fanbHeiiero BbisBeHNs BO30yanTeNs 3aboseBaHUs B NaTO/I0MMYeCKOM MaTepuasie XXMBOTHbIX
nccnefosaHns 6yayT NPOLO/MKEHDI.
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EPIZOOTIC SITUATION ON Q-FEVER IN FARMS IN THE SOUTHERN and CENTRAL
REGIONS OF THE REPUBLIC OF AZERBAIJAN in 2021-2022

S.1. Rustamoval, N.V. Safi?, K.Y.Yusifova®, A.A. Azizova
‘Veterinary Research Institute of the MA of the RA
Agrarian Services Agency of the MA of the RA

Key words: Q-fever, Coxiella burnetii, coxiellosis, ELISA, real-time PCR.

Abstract: Q-fever is a medical and social problem due to its wide distribution, illness and significant
economic losses caused by the infection of farm animals. The disease causes abortions in animals, stillbirth of the
fetus and the birth of weakened offspring with severe pathological changes. The article presents the epizootic
situation of Q-fever farms in the southern and central regions of the Republic of Azerbaijan. Described the results
of studies of blood serums of small and large cattle, as well as studies of ticks by PCR-RT and ELISA are
described.
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Influence of Fungicides on Monosaccharides in Wine

G. Kvartskhava - Professor, Dean of Georgian Technical University,
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A. Kalandia - Doctor of Biological Sciences, Head of Department,
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Abstract

The article presents the toxicity of fungicides on the carbohydrates of wine, for which the
guantitative content of fungicides and monosaccharides was determined in bio- and industrial wines
using highly efficient liquid chromatography and mass spectrometry. It has been found that an increase
in the amount of fungicides in wine leads to the accumulation of residual sugars after alcoholic
fermentation.
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