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reziume: garemo pirobebisadmi cxovelis Seguebis erT-erTi indikatori misi 

produqtiulobaa. saqonlis Oorganizmze cxeli garemos zemoqmedeba siTbur stress 

iwvevs. bolo wlebSi calkeul fermerebs saqarTveloSi SemohyavT holStinuri ji-

Sis saqoneli, romelic SezRuduli homeostatikuri SesaZleblobebiT xasiaTdeba. 

erT-erT mniSvnelovan samecniero-teqnikur sakiTxad iTvleba kaxeTSi konkretuli 

Senaxvis teqnologiaze maTi sapasuxo reaqciis Seswavla. pirutyvis qcevaze vizua-

lurma dakvirvebam aCvena, rom igi metad mgrZnobiarea zafxulis temperaturisa da 

sadgomi Senobis cudi ventilaciis mimarT, rac siTburi stresis gaCenis pirveli 

niSania. siTburi stresi ki iwvevs pirutyvis rogorc arteriuli pulsisa da sunTq-

vis sixSiris momatebas, ise misi produqtiulobis Semcirebas.  

alaznis velze Seswavlili iyo haeris Termoneitraluri da eqstremalurad 

maRali temperaturebis pirobebSi kavkasiuri wabla jiSis furebis fiziologiuri 

da klinikuri maxasiaTeblebi. dadginda, rom maRali temperaturebis pirobebSi aR-

niSnuli jiSis Zroxebis Termoregulirebis meqanizmi ver axerxebs organizmis nor-

maluri fiziologiuri mdgomareobis SenarCunebas – Cndeba siTburi stresi, rac 

iwvevs wveladobis Semcirebas. 

 

sakvanZo sityvebi: produqtiuloba; siTburi stresi; fiziologia; jiSi. 
 

 

Sesavali  

garemo pirobebis gaTvaliswineba mecxoveleobis ekonomikurad sworad warmar-
Tvis ganuyofeli nawilia. ama Tu im jiSis msxvilfexa pirutyvis moSenebis efeqtia-
noba didadaa damokidebuli ara marto mis genotipze, aramed imazec, Tu ramdenad 

aris Sexamebuli organizmis biologiuri Tavisebureba garemo pirobebTan. mecxove-
leobis produqtiulobis zrda uSualodaa dakavSirebuli eqstremalur pirobebSi 

pirutyvisaTvis saTanado saarsebo pirobebis SeqmnasTan. nebismieri jiSis pirutyvis 

produqtiuloba aris garemosadmi cxovelebis Seguebis erT-erTi indikatori. gare-
mosTan saqonlis organizmis urTierTqmedebis gauareseba didwilad ganpirobebulia 

Cveuli klimaturi pirobebidan naklebad xelsayrel pirobebSi cxovelis gadayva-
niT. klimatis cvlilebam cxovelze SeiZleba sxvadasxvagvarad imoqmedos [1, 2]. 
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msoflios mravali qveynis rZis warmoebis industriaSi holStinuri dominanti 

jiSia da aseTi popularoba misive sameurneo-biologiuri Taviseburebebis erTob-
liobiT gamoixateba. holStinuri jiSis saqonlis moSenebis msoflio gamocdileba 

saukeTeso magaliTia yvela fermerisaTvis. adgilobriv pirobebSi maTi gamocdile-
bis gaziareba da holStinuri jiSis saqonlis moSenebis mecnierul doneze Seswavla 

mTavari miznis miRwevis saSualebas iZleva, rac intensiuri fermeruli meurneobebis 

ganviTarebas da nedli rZis warmoebis gazrdas gulisxmobs.  

holStinuri jiSi xasiaTdeba SezRuduli homeostatikuri SesaZleblobebiT da 

pirutyvis axal raionebSi gadayvanisas aucilebelia im adgilebis bunebrivi da 

sameurneo pirobebis Seswavla, sadac apireben mis moSenebas; garda amisa, saWiroa 

moSenebis axali adgilis pirobebisa da im adgilis pirobebisgan gansxvavebis cod-
nac, saidanac unda moxdes pirutyvis gadayvana. Zveli da axali pirobebis Sedarebi-

saTvis damxmare saSualebis saxiT warmatebiT iyeneben Sesabamis heterogramebsa da 

klimatogramebs. 

 

 

ZiriTadi nawili 

kvlevis obieqti da meTodebi. bolo wlebSi calkeuli fermerebi axorcieleben 

holStinuri jiSis saqonlis imports saqarTveloSi. Semoyvanili saqonlis homeo-

statikuri SesaZleblobebis Taviseburebis gamo aRiniSneba mTeli rigi fiziolo-

giuri darRvevebi, romlebic iwvevs arasasurvel Sedegebs. Cveni muSaobis mizania 

holStinuri jiSis msxvilfexa pirutyvis kaxeTis cxel klimatur pirobebTan adap-

taciis unaris Seswavla da Sesabamisi rekomendaciebis SemuSaveba. aqedan gamomdi-

nare, Zalian didi mniSvneloba aqvs holStinuri jiSis moSenebas misTvis uCveulo 

garemo pirobebSi. zogadad, cxovelTa reaqciis genetikurad ganpirobebuli norma 

winaswar gansazRvravs arsebul garemo pirobebTan misi adaptaciis SesaZlo far-

glebs. aRsaniSnavia, rom zogjer dabrkolebas qmnis adaptaciis Taviseburebebis 

gauTvaliswinebloba, rac aferxebs garemos ama Tu im eqstremalur pirobebTan piru-

tyvis Seguebas [3_6 ]. 

saqonlis janmrTelobaze cxeli garemos zemoqmedeba uSualod aisaxeba siT-

buri stresiT, rac gamowveulia ZiriTadad gazrdili temperaturiTa da tenianobiT. 

iribi zemoqmedeba exeba sakvebisa da sasmeli wylis xelmisawvdomobasa da xarisxs, 

aseve paTogenebisa da/an maTi gadamtanebis gavrcelebis arealis cvlilebebs. mecx-

oveleobaSi siTburi stresis zemoqmedebiT cxovelebis organizmis gadaxurebis 

problema gansakuTrebiT aqtualuri gaxda klimatis cvlilebis pirobebSi. 

msubuqi siTburi stresis SemTxvevaSi saqoneli ofliandeba da met nerwyvs 

gamoyofs, met wyals svams, mZimed sunTqavs da eZebs Crdils, naklebad etaneba sak-

vebs. ufro metad gamoxatuli siTburi stresi ki iwvevs produqtiulobis Semcire-

bas, kvlavwarmoebis maCveneblebis gauaresebas, calkeul SemTxvevebSi _ saqonlis 

dacemas. temperaturebis ryevebTan gasamklaveblad saqonelma unda daareguliros 

metabolizmi, energiis nawili, romelsac moixmars rZis sawarmoeblad an wonaSi 

mosamateblad, da gadadis Termoregulaciaze. Sedegad SeiZleba Semcirdes xorcisa 

da rZis warmoeba. saerTod, klimatis cvlilebis Sedegad saqonlis produqtiuloba 

SeiZleba gaizardos SedarebiT Tbil zamTarSi da Semcirdes cxel zafxulSi. 
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aRmosavleTi saqarTvelosaTvis, kerZod kaxeTis regionisaTvis, romelsac axa-

siaTebs mSrali klimati, mravali agroklimaturi zonaluroba da Sedis sarisko 

Senelebis zonaSi, sadac klimaturi pirobebi ar iZleva sakvebis warmoebis aqtiuri 

ganviTarebis saSualebas, mniSvnelovani samecniero-teqnikuri sakiTxia pirutyvis 

sapasuxo reaqciis Seswavla meurneobaSi Seqmnili konkretuli situaciis dros.  

2016 wlis 15 marts Sps „Storis“ fermaSi estoneTidan Semoyvanil iqna 5-6 Tvis 

make holStinuri jiSis uSoblebi (nax. 1). 

 

 
 

nax. 1 Sps „Storis“ ferma sof. fSavelSi (Telavis r-ni) 

 

naxiris Camoyalibebis sawyis etapze ver moxerxda Secdomebis Tavidan acileba 

uSoblebisa da erTnayoli furebis kvebisa da Senaxvis sakiTxebSi, ris gamoc piru-
tyvis nawili avad gaxda. pirutyvis qcevaze vizualurma dakvirvebam aCvena, rom is 

naklebadaa adaptirebuli zafxulis papanaqeba sicxesTan.  

pirutyvis mier maRal temperaturasTan Segueba dadginda Tbomedegobis indeqsis 

Seswavlis gziT [7]. pirveli gamokvleva Catarda dilis saaTebSi (8-9 sT-ze), rodesac 

haeris temperatura Seadgenda 16_200 С-s, meore _ dRis cxel periodSi (15-16 sTze) 

haeris 28_320 C temperaturaze. uSoblebSi Tbomedegobis indeqsi ufro dabali iyo, 

vidre axalmogebul furebSi. diliT, roca haeris 20 0C temperaturaze uSoblebis 

sxeulis temperaura iyo 38,8 0C, axalmogebul furebSi igi meryeobda 38,2_38,4 0C-mde, 
xolo haeris temperaturis 30 0C-mde momatebasTan erTad dRisiT uSoblebis tempera-
tura gaizarda 0,8 0C-iT, xolo axalmogebuli furebisa _ 0,2_0,3 0C-iT. aseT pirobebSi 
axalmogebuli furebis Tbomedegobis indeqsi aRmoCnda 2,2_3,3 erTeuliT naklebi, 

vidre uSoblebisa.  

miRebuli Sedegebi da maTi analizi. rogorc ukve aRvniSneT, 2016 wlis gazaf-
xulze Telavis raionis sof. fSavelSi arsebul Tanamedrove teqnologiebze dafu-
Znebul intensiuri fermeruli meurneobis sakvlev bazaze (Sps „Stori“) estoneTidan 

Semoyvanil iqna 100 suli holStinuri jiSis uSobeli. 

pirutyvis qcevaze vizualurma dakvirvebam aCvena, rom masze uaryofiTad moqme-
debda rogorc zafxulis temperatura, ise Senobis cudi ventilacia da gaCnda siT-
buri stresis pirveli niSnebi. siTburi stresi gamovlinda pirutyvis pulsisa da 
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sunTqvis gaxSirebiT. me-2 nax-ze warmodgenilia pirutyvis mdgomareobis maxasiaTe-
belebi (sunTqva, pulsi da temperatura) 2016 wlis agvistosa da oqtomberSi, xolo 

me-3 nax-ze _ temperaturisa (a) da tenianobis (b) maCveneblebi imave periodSi. 
 

 
 

 nax. 2. pirutyvis mdgomareobis maxasiaTeblebi agvistosa da oqtomberSi 
 
Telavis meteorologiuri ¬sadguris monacemebis (temperatura da fardobiTi 

tenianoba, romlebic TanxvedraSia Cvens monacemebTan) safuZvelze gamoTvlilia 

temperaturisa da tenianobis indeqsis (THI) mniSvnelobebi. praqtikulad mTeli ag-
vistos ganmavlobaSi pirutyvi diskomforts ganicdida da xSir SemTxvevaSi 

(79≤THI≤84) mosalodneli iyo pirutyvis janmrTelobas seriozuli safrTxe damuq-
reboda. 

 

  
ა ბ 

 
nax. 3. Telavis meteorologiuri sadguris mier gamoTvlili monacemebi  

temperaturisa da tenianobis Sesaxeb 2016 wlis agvistosa (a) da oqtomberSi (b) 

 

saSualo temperatura srulad ver asaxavs siTburi stresis simZafres, radgan 

dRis maRal temperaturas nawilobriv aneitralebs Ramis dabali temperaturebi. 
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tenianobis dReRamuri cvlileba naklebadaa gamoxatuli. amdenad, saSualo tem-
peraturebiTa da saSualo tenianobiT gamoTvlili mniSvnelobebi realurTan Seda-
rebiT, savaraudod, Semcirebuli iqneba. saswrafod damontaJda recirkulaciuri 

ventilatorebi sakveburis marcxena da marjvena mxares sakvebi magididan 12_14 m-Si, 

ramac mkveTrad gaaumjobesa haeris cirkulacia da xeli Seuwyo dabali tem-
peraturis SenarCunebas garkveul doneze. am gziT minimumamde Semcirda siTburi 

stresi. garda amisa, siTburi stresis Sesamcireblad racionSi damatebiT gaizarda 

kalciumi 1,3-1,5 %-iT, natriumi 0,5-0,6 %-iT, magniumi 0,3-0,4 %-iT, qlori _ aranakleb 

0,25 %-iT. Catarebulma RonisZiebebma mniSvnelovnad Seamcira siTburi stresis ze-

gavlena da gamoakeTa cxovelTa janmrTeloba. 
alaznis velze mdebare fermaSi, samecniero-sawarmoo cdebis safuZvelze Ses-

wavlil iqna kavkasiuri wablas (Brown Caucasian) jiSis msxvilfexa pirutyvis biolo-
giuri Taviseburebebi (nax-ebi 4 da 5). kvlevis mizani iyo haeris Termoneitraluri 

da eqstremalurad maRali temperaturebis pirobebSi pirutyvis fiziologiuri da 

klinikuri maxasiaTeblebis gansazRvra. kavkasiuri wabla amierkavkasiaSi gamoyva-
nili jiSia, romelic miRebulia adgilobrivis Svicur jiSTan (Brown Swiss) Sejva-
rebiT. kavkasiuri wablas zrdasruli furebis masa 400–450 kg-ia, monawveli 2,5–3,5 

aTas kg-s Seadgens, rZis cximianoba 3.8–3.9 %-is farglebSia [8]. gamokvlevisas fermis 

geografiuli adgili mSrali, subtropikuli, kontinenturSi gardamavaliT klima-
tiT xasiaTdeboda. yvelaze cxel TveebSi (ivlisi, agvisto) temperaturam 40 0C-s 
miaRwia. naleqebis raodenobam 500–600 mm Seadgina. weliwadis Tbil periodSi 185–

200 dRis ganmavlobaSi naxiri saZovrebze iyo gaSvebuli [9]. 

 

  
nax. 4. l. TorTlaZe mwyemsebTan erTad 

pirutyvis biologiuri Taviseburebebis 

kvlevisas 

nax. 5. kavkasiuri wablas jiSis naxiri 

alaznis velze 

 
Seswavlil iqna furebis fiziologiur maxasiaTeblebze da sisxlis klinikur 

suraTze haeris temperaturis gavlena. dadginda, rom 36,2 0С temperaturaze 21,0 0С 
temperaturasTan SedarebiT imatebs pulsisa da sunTqvis sixSire, Sesabamisad, 1,96 



100 
 

da 1,4-jer. miuxedavad imisa, rom oflis gamoyofa 2,39-jer gaizarda, Termoreguli-
rebisTvis es sakmarisi ar iyo da sxeulis (reqtaluri) temperaturac 1,5 0С-iT gai-
zarda, kanisa ki _ 3,1 0С-iT . 

amrigad, maRali temperaturis dros kavkasiuri wabla jiSis furebis Termo-
regulirebis meqanizmi ver axerxebs organizmis normaluri fiziologiuri mdgoma-
reobis SenarCunebas da siTburi stresis gamo xdeba wveladobis Semcireba. 

1-l cxrilSi mocemulia siTburi stresis maxasiaTebeli parametrebi – tempe-
raturisa da tenianobis indeqsis mniSvnelobebi. Seswavlil iqna aseve dRis saaTebSi 

furebis organizmis fiziologiuri maxasiaTeblebis dinamika siTburi datvirTvis 

cvalebadobis pirobebSi (nax. 6).  

  
cxrili 1 

mewveli furebis fiziologiuri maxasiaTeblebi haeris  

Termoneitraluri da eqstremalurad maRali temperaturebis dros 

dakvivebis dro dila, 7-8 sT SuadRe, 13–15sT 

haeris temperatura, 0С 21.8 36.2 

fardobiTi tenianoba, % 56 38 

sunTqvis sixSire 35 – 46 76 – 90 

pulsis sixSire 55 – 75 80 – 102 

sxeulis temperatura, 0С 37.8 – 38.7 39.6 – 40.2 

kanis temperatura, 0С 34.3 – 35.7 37.7 – 38.4 

oflis intensiuroba, g/(m2.sT)  85 - 109 196 - 253 

temperaturisa da tenianobis indeqsi 68 84 

 

dadginda, rom ukve dilis 10-11 sT-ze sicxis gavleniT SesamCnevad izrdeba 

fiziologiuri maCveneblebi. yvelaze meti zrda dafiqsirda 13-14 sT-ze, 16-17 sT-idan 

ki es maCveneblebi TandaTan Semcirda da saRamosTvis normalur mdgomareobas dau-
brunda. SuadRidan moyolebuli saRamomde siTburi stresis indeqsi (THI) 80-s aRe-
mateboda, rac, siTburi stresis indeqsis gradaciis Sesabamisad, seriozuli safr-
Txis maniSnebelia.  

 

 
 

 

nax. 6. furebis organizmis fiziologiuri maxasiaTeblebis dinamika dRis saaTebSi 
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temperaturebis zrda garkveulwilad moqmedebs sisxlis morfologiur Sedge-
nilobazec (cxrili 2). dadginda, rom SuadRisas, eqstremalurad maRali tempe-
raturis pirobebSi, mewveli furebis sisxlSi mcirdeba eriTrocitebisa da leiko-
citebis raodenoba, oRond SedarebiT naklebad _ hemoglobinis koncentracia.  

 
cxrili 2 

mewveli furebis sisxlis morfologiuri Sedgeniloba  

haeris sxvadasxva temperaturis dros 

dakvirvebis dro dila, 7:00 – 8:30 SuadRe, 14:00 – 15:30 

haeris temperatura, 0С  23.5 34.8 

fardobiTi tenianoba, % 56 39 

eriTrocitebi, mln/mm3 5.4 – 6.0 5.3 – 5.8 

leikocitebi, aTasi/mm3 6.3 – 6.9 6.0 – 6.8 

hemoglobini, salis % 9.5 – 11.3 9.4 _10.7 

 

 

 

daskvna 

kvlevebis Sedegad dadginda, rom zafxulSi saZovarze gaSvebul furebze uar-
yofiTad moqmedebs haeris eqstremalurad maRali temperatura. Termoneitralur 

temperaturul pirobebTan SedarebiT mewvel furebSi SeiniSneba sunTqvisa da pul-
sis gaxSireba, maTi sxeulis reqtaluri da kanis temperaturis gazrda, aseve oflia-
nobis momateba. calkeuli individebis sxeulis temperatura aWarbebs 40 0С-s, rac 
mniSvnelovnad aRemateba fiziologiuri normis zeda zRvars. amitomac viTardeba 

siTburi stresi. sxvadasxva produqtiulobis Zroxebis wveladoba sicxis gavleniT 

gansxvavebulad mcirdeba;  

dRis ganmavlobaSi, Zroxebis fiziologiuri maCveneblebis meryeoba srulad 

Seesabameba haeris temperaturis cvlilebas. aRmoCnda, rom naxiris 8–15 %-s axasia-
Tebs sakmaod maRali siTbomedegoba da adaptaciis koeficienti, rac uaRresad mni-
Svnelovania seleqciis TvalsazrisiT;  

SedarebiT naklebadaa gamoxatuli sicxis gavlena hematologiur parametrebze, 

Tumca furebis organizmSi haeris temperaturis gazrdisas garkveuli cvlilebebi 

moxda: SuadRisas sisxlSi Semcirda rogorc eriTrocitebisa da leikocitebis rao-
denoba, ise hemoglobinis koncentraciac. 

yovelive zemoaRniSnulis gaTvaliswinebiT miRebul iqna Semdegi rekomenda-
ciebi:  

 zafxulSi, alaznis velze rZis warmoebis gazrdis mizniT, saZovrebze gaSve-
buli naxirisaTvis SemuSavebuli unda iqnes mewveli furebis sicxisgan dacvis 

RonisZiebebi. siTburi stresis Tavidan acileba SesaZlebelia msubuqi fardu-
lebis mowyobiT, advilad aTvisebadi naxSirwylebis Semcveli sakvebis gamoye-
nebiT, RamiT Zovebis organizebiT da sxv.;  

 cxel klimatur zonaSi seleqciisas didi yuradReba unda mieqces kvlevis Se-
degad dadgenili cxovelebis siTbomedegobas. 
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THE EFFECT OF CLIMATE CHANGE ON THE INTRODUCED AND LOCAL  
CATTLE BREEDS 
L. Tortladze  
(Georgian National Academy of Sciences, Scientific-Research Centre of Agriculture at the  
Ministry of Agriculture of Georgia, Georgian Agrarian University) 

 

Resume: One of the indicators of the adaptability of the breed to environmental conditions is its produc-
tivity. High temperature on the animal's body is expressed by the appearance of thermal stress. In recent years, 
individual farmers have been importing Holstein cattle to Georgia, which is characterized by limited homeo-
static capabilities. An important scientific and technical issue is the study of the response of cows to a specific 
keeping technology in the conditions of Kakheti. Visual observations of the behavior of animals show that 
they are sensitive to sultry summer temperature, which is exacerbated by inadequate ventilation of the building 
and the first signs of thermal stress appear. Heat stress resulted in an increase in respiratory rate, arterial pulse 
and a decrease in productivity. 

The effect of thermoneutral and extremely high air temperatures on the physiological and clinical indi-
cators of Caucasian brown cows was studied in the conditions of the Alazani Valley. It was found out that the 
thermoregulating mechanisms of the breed do not maintain the normal physiological state of the body at high 
temperature, which leads to a decrease in the productivity of animals.  
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ВЛИЯНИЕ ИЗМЕНЕНИЯ КЛИМАТА НА ИНТРОДУЦИРОВАННЫХ И  
МЕСТНЫХ ПОРОД КРУПНОГО РОГАТОГО СКОТА 

Тортладзе Л. А. 
(Национальная академия наук Грузии, Научно-исследовательский центр сельского хозяйства 
Грузинский аграрный университет) 

 

Резюме. Одним из индикаторов приспособленности породы к условиям внешней среды является 
его продуктивность. Высокая температура на организм животного выражается появлением теплового 
стреса. Последние годы отдельные фермеры осуществляют завоз голштинской породы скота в Грузию, 
которая характеризуется ограниченными гомеостатическими возможностями. Важным научно-техниче-
ским вопросом является изучение ответной реакции коров на конкретную технологию содержания в 
условиях Кахетии. Визуальные наблюдения за поведением животных показывают их чуствительность к 
летним знойнным темперературам, что усугубляется недостаточной вентиляцией помещения и появля-
ются первые признаки теплового стреса. Тепловой стресс выразился в повышении частоты дыхания, ар-
териального пульса и снижением продуктивности.  

В условиях Алазанской долины было изучено влияние термонейтральной и экстремально высокой 
температуры воздуха на физиологические и клинические показтели коров кавказской бурой породы. 
Установлено, что при высокой температуре терморегулирующие механизмы породы не удерживают нор-
мальное физиологическое состояне организма, при этом снижается продуктиность животных. 
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