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samuSaos mizania saxvadasxva sasoflo-sameurneo mavneblebis ganadgurebis miz-
niT spiraluri da ruporuli gamomsxivleblebis safuZvelze kompaqturi mikrotal-

Ruri mowyobilobebis SesaZleblobis Sefaseba. Catarebuli gaTvlebi cxadyofs, 
rom am tipis antenebis gabarituli zomebi da sxva ZiriTadi parametrebi SesaZle-

bels xdis aRniSnuli miznebiT maT warmatebiT gamoyenebas, maT Soris mcire da saSu-
alo zomis mcenareebis dasacavad. gamokvlevis winaswari monacemebi gviCvenebs, rom 
aseTi gziT SesaZlebelia rogorc inseqticidebis aqtiuri nivTierebebis koncentra-
ciis, aseve gamosxivebis simZlavris 2-jer an metjer Semcireba. 

sakvanZo sityvebi: mikrotalRuri veli, aziuri farosana, sasoflo-sameurneo 
mavneblebi.  

 

problemis dasma. sasoflo-sameurneo mavneblebTan brZolis erT-erTi axali meTodi gax-
lavT mimarTuli mikrotalRuri eleqtromagnituri gamosxivebis gamoyeneba mwerebisa da maTi 
kvercxebis, matlebis da embrionebis gasanadgureblad. aRniSnuli meTodi Seswavlilia labo-

ratoriul pirobebSi da rekomendirebulia kolorados kartofilis xoWos (Leptinotarsa 
decemlineata Say), xoWo-grZelcxviras (Rhynchophorus ferrugineus Olivier 1790), xis sidamplis gamomwve-
vi sokos (Serpula lacrimans) da mwerTa did nairsaxeobis (magaliTad Hylotrupes bajulus, Anobium 
punctatum, Xestobium rufovillosum, beech furniture beetle, Ptilinus pectinicornis, Hadrobregmus pertinax, Lyctus spp.) 
winaaRmdeg gamosayeneblad [1-3]. kolorados kartofilis xoWos SemTxvevaSi, 20 vt simZlavris 
2,5 ghc sixSiris gamosxivebiT damuSaveba iZleva damakmayofilebel Sedegebs.  

aziuri farosana (Brown marmorated stink bug _ Halyomorpha Halys) aris kagad cnobili sasof-
lo-sameurneo mavnebeli, romelic azianebs mraval sxvadsxva sameurneo kulturas, maT Soris 
Txils, vazs, marcvleul, xileuls da bostneul kulturebs. aziuri farosana gamoirCeva ram-
denime TaviseburebiT, romelic ganapirobebs mis gansakuTrebiT maRal saSiSroebas [4-6]. amJa-
mad gamoyenebuli inseqticidebidan (pesticidebidan) laboratoriuli kvlevebis pirobebSi Se-
darebiT maRali efeqturoba gamoamJRavna TxuTmetamde qimiurma naerTma (romlebic ZiriTadad 
miekuTvneba saSualod toqsiuri, potencialurad kancerogenuli, uaryofiTi endokrinuli 
da/an reprouqciuli efeqtebis mqone, futkrisa da/an wylis binadarTaTvis uaRresad toqsiuri 
nivTierebebis ricxvs) agreTve oqsamilma [8] (C7H13N3O3S), romelic uaRresad maRali toqsiuro-
bis gamo akrZalulia evrokavSirsa da did britaneTSi, xolo amerikis SeerTebul StatebSi 
klasificirebulia, rogorc uaRresad saSiSi nivTiereba. amasTanave, misi moqmedeba Zlier xan-
moklea miwaSi an atmosferoSi mixvedrisas swrafi degradaciis gamo. yvela sxva inseqticidi 
(pesticidi) gamoiyeneba ufro aziuri farosanas sasoflo-sameurneo savargulebidan mocile-

bis mizniT, vidre maT gasanadgureblad.  
problemis gadawyvetis gzebi. arsebul pirobebSi gansakuTrebuli mniSvneloba eniWeba 

axali, arastandartuli meTodebis kvlevas da modifikacias maTi aziuri farosanas populaci-

is maRalefeqturi kontrolis mizniT. Catarebuli gamokvlevebis [1-3] Sedegad naCvenebia rom 
mikrotalRuri gamosxiveba SeiZleba warmatebiT gamoviyenoT mavne mwerebis da maTi kvercxebis 
gasanadgureblad sacxovrebel saxlebsa da sxva SenobebSi. aseve savaraudoa, rom Sesabamisi 
kvlevebis Semdeg SesaZlebeli gaxdeba mikrotalRuri danadgaris maRalefeqturi gamoyeneba 
sasoflo-sameurneo savargulebSi da Ria garemoSi mavneblebis gasanadgureblad. am ukanas-
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knel SemTxvevaSi gansakuTrebiT perspeqtiulad migvaCnia mikrotalRuri meTodis kombinireba 
naklebad toqsikuri inseqticidebis (pesticidebis) gamoyenebasTan erTad. aseT pirobebSi ag-
reTve mizanSewonilia bioaqtivatorebis da imunuri sistemis stimulatorebis gamoyeneba. aseT-

ma sinergiulma midgomam unda mniSvnelovnad Seamciros garemoze uaryofiTi zemoqmedeba da 
gazardos mavneblebTan brZolis efeqturoba. zemaRlasixSiruli gamosxiveba aratoqsikuria, 
mkvebavi Zabvis gamorTvis Semdeg ar gaaCnia raime narCeni zemoqmedebia, xasiaTdeba maRali efeq-
turobiT da (Sesabamisi damcavi zomebis miRebis pirobebSi) usafrTxoa operatorisa da gare-
mosTvis. danadgaris SemadgenlobaSi Sedis mikrotalRuri gamosxivebis wyaro, talRsataruli 
arxi, spiraluri an ruporuli gamomsxivebeli (antena) da temperaturis distanciuri gazomvis 
mowyobiloba. sistemis erT-erTi ZiriTadi elementia gamomsxivebeli antena, romelic pirvel 
rigSi ganapirobebs danadgaris saeqspluatacio Tvisebebs da efeqtianobas. cxadia, rom praqti-
kuli gamoyenebisaTvis vargisi antena (gamomsxivebeli) unda iyos SedarebiT kompaqturi, uzrun-
velyofdes gamosxivebis gaSlis SedarebiT mcire kuTxes, qondes Sesabamisi Semavali winaRoba 
(impedansi), mdgari da msrboli talRis koeficientebi, gaZlierebis koeficienti, gamosxivebis 
maqsimaluri siZlavre, mimarTulobis diagrama, gatarebis zoli (sixSiruli diapazoni) da 
sxva. aRniSnuli faqtorebis gaTvaliswinebiT gaTvlis obieqtad avirCieT ruporuli da spira-
luri tipis antenebi da movaxdineT maTi ramdenime ZiriTadi parametris gaTvla mikrotalRur 
diapazonSi CST Studio Suite programuli paketis CST Microwave Studio modulis gamoyenebiT [9].  

sadReisod Teoriuli da praqtikuli TvalsazrisiT yvelaze ufro Sedegiani kvleva Cata-
rebulia italieli mecnierebis mier [3], romlebic ikvlevdnen mikrotalRuri gamosxivebis ze-
moqmedebas e. w. wiTeli palmis xoWo-cxvirgrZelaze (Red Palm Weevil, laTinuri dasaxeleba 

Rhynchophorus ferrugineus Olivier 1790). xoWo-cxvirgrZela, aziur farosanas msgavsad, miCneulia 
erT-erT saSiS mavneblad, romelic azianebs da anadgurebs qoqosis, zeTis da sogos palmebs da 
mniSvnelovan zians ayenebs karibis zRvis da atlantikuri arealis qveynebis soflis meurneo-
bas [10]. Ria garemoSi gamoyenebisTvis (gansakuTrebiT, mavneblebis xe-mcenareebze gavrcelebis 
SemTxvevaSi) didi mniSvneloba aqvs mikrotalRuri velis ganawilebas mcenaris ReroSi. itali-

eli mecnierebis mier miRebuli Sedegebis gaTvaliswinebiT, saxeldobr, mikrotalRuri gamos-
xivebis xoWo-cxvirgrZelasTvis letaluri somZlavris nakadis (daaxloebiT 5 vt/sm2), agreTve 
sxvadasxva zomis palmis xeze dacemuli mikrotlRuri velis ganawilebis SedarebiT Cveni jgu-

fis mier miRebul winaswar SedegebTan, SesaZlebeli gaxda Segvefasebina xis zedapirze da mis 
siRrmeSi arsebuli mavneblisaTvis (aziuri farosana) momakvdinebeli mikrotalRuri gamosxi-
vebis simZlavris nakadis savaraudo diapazonis Sefaseba (daxloebiT 10-12 vt/sm2), rac advilad 
misaRwevia Cvens mier gaTvlili [11] antenebis da komerciulad advilad misawvdomi mikrotal-

Ruri elementuri bazis safuZvelze. 24 sm diametris da 25%-mde teninobis mqone xe-mcenareSi 
mikrotalRuri veliT ganpirobebuli siTburi velis ganawilebis tipiuri magaliTi ovaluri 
simetriis mcenaris zedapirze 20 0C toli sawyisi temperaturis SemTxvevaSi mocemulia sura-

Tebze 1 da 2. cxadia, rom Sefasebuli parametrebi mniSvnelovnad iqneba damokidebuli haeris da 
mcenaris tenianobaze, mcenaris zomaze da mavneblis poziciaze (mcenaris zedapiridan mis siR-
rmeSi SeRwevis manZilze, magram gamosxivebis zemoqmedebis sasurveli donis miRweva SesaZlebe-

lia zemoqmedebis xangrZlivobis regulirebiT, romelic Cveni SefasebiT ar unda aRematebodes 
12-15 wuTs, rac sruliad usafrTxo iqneba mcenareebisTvis. 
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suraTi1. siTburi velis tipiuri ganawileba (centraluri kveTa)  

 1 _ gacxeleba 8 wT, Teoriuli gaTvla; 5 _ eqsperimentuli aproqsimacia.  
 2 _ gacxeleba 15 wT, Teoriuli gaTvla; 5 _ eqsperimentuli aproqsimacia.  

 3 _ gaciveba 30 wT, Teoriuli gaTvla; 7 _ eqsperimentuli aproqsimacia.  
 4 _ gaciveba 30 wT, Teoriuli gaTvla; 8 _ eqsperimentuli aproqsimacia. 

 
4 _ gaciveba 45 wT, swrafi gaTvla; 8 _ dazustebuli gaTvla. 

 

  
 

suraTi 2. siTburi velis tipiuri ganawileba (horizontaluri kveTa) 
 

amrigad, gamoTvlebis Sedegebi cxadyofs, rom rogorc gabarituli zomebiT, aseve sxva pa-
rametrebiT (impedansi, gaZlierebis koeficienti, sixSiruli diapazoni), agreTve sxvadasxva 
zomis xis obieqtebSi mikrotalRuri velis ganawilebis mixedviT, spiraluri da ruporuli an-
tenebi SeiZleba warmatebiT gamoviyenoT mavne mwerebis populaciebis kontrolisTvis gankuT-

vnil xelsawyoebSi da sistemebSi. 
rogorc aRvniSneT, gansakuTrebuli mniSvneloba eniWeba kompleqsuri midgomis SemuSave-

bas da gamoyenebas, rodesac sxvadasxva meTodebis Tanamimdevruli gamoyeneba saSualebas mog-
vcems SevamciroT rogorc biologiuri da/an qimiuri preparatebiT, aseve mikrotalRuri gamos-
xivebiT gamowveuli zemoqmedeba adamianis janmrTelobaze da garemoze. am TvalsazrisiT yve-
laze ufro perspeqtiulad migvaCnia Tbilisis saxelmwifo universitetis bioorganuli teqno-
logiebis institutSi Seqmnili `mwvane~ meTodebiT sinTezirebuli bunebrivi warmoSobis prep-
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ratebis gamoyeneba mikrotalRur gamosxivebasTan erTad, rac saSualebas mogvcems SevamciroT 
rogorc ZiriTadi aqtiuri nivTierebis koncentracia preparatul xsnarebSi, aseve mikrotal-

Ruri gamosxivebis letaluri doza maTi kumulatiuri sinergiuli efeqtis Sedegad. winaswari 
monacemebi gviCvenebs, rom aseTi gziT SesaZlebelia rogorc aqtiuri nivTierebebis koncentra-
ciis, aseve gamosxivebis simZlavris 2-jer an 3-jer Semcireba. 
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ПРИМЕР РАСЧЕТА ЭЛЕМЕНТОВ ГЕНЕРАЦИИ И НАПРАВЛЕННОГО ИЗЛУЧЕНИЯ 
ЭЛЕКТРОМАГНИТНОГО ПОЛЯ МИКРОВОЛНОВОГО ДИАПАЗОНА С ЦЕЛЬЮ КОНТРОЛЯ 

ЧИСЛЕННОСТИ ПОПУЛЯЦИЙ СЕЛЬСКОХОЗЯЙСТВЕННЫХ ВРЕДИТЕЛЕЙ 
 

А. Чиракадзе, Р. Гахокидзе, А. Гигинеишвили, Н. Кавлашвили,  
З. Буачидзе, М. Тактакишвили, К. Горгадзе 

Резюме 
 

Работа посвящена оценке возможности разработки компактных микроволновых устройств на основе 
спиральных и рупорных СВЧ-излучателей (антенн) для борьбы с различными сельскохозяйственными 
вредителями. Расчеты показывают, что габариты и параметры этого типа антенн позволяют с успехом 
использовать их для указанных целей, в том числе и для обработки деревьев малого и среднего размера. 
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Предварительные результаты исследования показывают, что подобным способом возможно в два и более раза 
снизить как концентрацию активного вещества в инсектицидах, так и требуемую мощность СВЧ-излучения.  

Ключевые слова: микроволновое поле, мраморный клоп, сельскохозяйственные вредители. 
 

AN EXAMPLE OF DESIGN OF ELEMENTS FOR GENERATION AND DIRECTED RADIATION OF AN 
MICROWAVE ELECTROMAGNETIC FIELD FOR APPLICATION IN DEVICES FOR CONTROL OF 

THE AGRICULTURAL PESTS 
 

A. Chirakadze, R. Gakhokidze, A. Gigineishvili, N. Kavlashvili,  
Z. Buachidze, M. Taktakishvili, K. Gorgadze 

Summary 
 

The work deals with the evaluation of possibility for developing compact microwave devices based on spiral and 
horn microwave sources (antennae) for combating various agricultural pests. Calculations show that the dimensions and 
parameters of this type of antennae allow us to successfully use them for these purposes, including processing of small 
and medium-sized trees. Preliminary results of the study show that in this way it is possible to decrease twice or more 
both the concentration of the active substance in insecticides and the required microwave power. 

Key words: microwave field, Brown Marmorated Stink Bug, agricultural pests. 
 

 
 


