
 
iv.javaxiSvilis saxelobis Tbilisis saxelmwifo 

universiteti 
 

 
zust da sabunebismetyvelo mecnierebaTa           

fakultetTan arsebuli gamoyenebiTi ekologiis 
interdisciplinaruli samecniero-kvleviTi 

instituti (geko) 
  

saqarTvelos teqnikuri universiteti 
agraruli mecnierebebis da biosistemebis 

inJineringis fakulteti 
 
  

  

mm aa ii aa   mm ee ll aa ZZ ee   
 

 

  

aa gg rr oo ee kk oo ll oo gg ii ii ss     

ZZ ii rr ii TT aa dd ii   ss aa ff uu ZZ vv ll ee bb ii   

 

 

 

 

 
 

gamomcemloba `universali~ 

Tbilisi 2015 



 
 
 

uak:   551.574(075.8) 
             m - 529 

 
naSromSi ganxilulia agroekologiis ZiriTadi safuZ-

vlebi: ekologiuri faqtorebis kanonzomierebaTa arsi da maTi 
gavlena agrocenozebze; biocenozis (agrocenozis) da ekosis-
temis (agroekosistemis) aqtualuri sakiTxebi; ekologiuri 
soflis meurneoba, rogorc mdgradi ganviTarebis safuZveli. 
mniSvnelovani adgili eTmoba agroekologiis globalur prob-
lemebs: klimatis cvlilebis gavlenas agrarul seqtorze; ga-
remos gaWuWyianebis da tyis agroekologiur mniSvnelobas da 
monitorings; aseve agroekologiuri zonebis regionalur as-
peqtebs. 

naSromi gankuTvnilia saswavlo masalad umaRlesi sko-
lis bakalavrebisa da magistrebisaTvis, romlebic iReben ga-
naTlebas ekologiis, agroekologiis, agrarul mecnierebaTa 
mimarTulebiT. igi saintereso iqneba agroekologiis sakiTxe-
biT dainteresebuli sazogadoebisaTvis.  

 

redaqtori:  lia maWavariani 

geografiis mecnierebaTa doqtori, profesori, 
Tsu samecniero-kvleviTi institutis `gekos”   
direqtori 

 
rezenzentebi:  gogola margvelaSvili 

agrarul mecnierebaTa doqtori, profesori, 
soflis meurneobis mecnierebaTa akademiis      
akademikosi 

 
lamzira laRiZe 

geografiis doqtori, Tsu zust da sabunebis-
metyvelo  mecnierebaTa fakultetis asoci-
rebuli profesori 

 
© m. melaZe, 2015 

gamomcemloba `universali~, 2015 

Tbilisi, 0179, i. WavWavaZis gamz. 19, : 2 22 36 09, 5(99) 17 22 30 
E–mail: universal@internet.ge 
 
ISBN 978-9941-22-485-0 



 
 

 

 
       Iv.JAVAKHISHVILI TBILISI STATE UNIVERSITY 
 
 
 

SCIENTIFIC RESEARCH INSTITUTE OF APPLIED 
ECOLOGY AT THE FACULTY OF EXACT AND 

NATURAL SCIENCES  
 

 
GEORGIAN TECHNICAL UNIVERSITY 

FACULTY OF AGRICULTURAL SCIENCES AND 
BIOSYSTEMS ENGINEERING  

 
 
 
 
 

MAIA   MELADZE 
 
 
 
 

PRINCIPLES OF AGROECOLOGY 
 

 
 
 
 
 

 

 

Publishing House “UNIVERSAL” 
Tbilisi 2015 



 
 
 

UDC:  551.574(075.8) 
                       M - 529 
 
 
Principles of Agroecology have been discussed in presented book: 
essence of ecological regularities and their influence on agrocenoses; 
biocenoses (agrocenoses) and ecosystems (agroecosystem) actual 
issues; ecological agriculture as the basis of sustainable development. 
Strong emphasis have been devoted to the global problems of 
agroecology: climate change impact on agrarian sector; agroecological 
significance of environmental pollution and their monitoring; also 
regional aspects of agroecological zones. 
 
The work is intended as text book for high school Bachelors and 
Masters, which get knowledge in ecological, agroecological and 
agrarian studies. It would be interesting for public concerned in 
agroecological issues.  
 
 
 
EDITOR:        LIA MATCHAVARIANI  

Dr. Sciences (Geogr.), Professor, Director of scientific 
research institute of applied ecology at the TSU 

 
REVIEWERS: GOGOLA  MARGVELASHVILI  
                       Dr. Sciences (Agicul.), Professor,   
 Academician of GAAS 
                              

LAMZIRA LAGHIDZE  
Dr. Sciences (Geogr.), Assoc. Professor 

© M. Meladze, 2015 
 
Publishing House “UNIVERSAL” 
19, I. Chavchavadze Ave., 0179, Tbilisi,Georgia : 2 22 36 09, 5(99) 17 22 30   
E-mail: universal@internet.ge 
 
ISBN 978-9941-12-485-0 



 
 

5 

 

 
Sinaarsi gv. 

Tavi Sesavali 9 
agroekologia - mdgradi soflis 

meurneobis ganviTarebis safuZveli 
12 

1.1 agroekologiis sagani da amocanebi 12 

1.2 

cocxali organizmebis ekologiuri opti-
mumisa da minimumis kanonebi. malimitire-
beli faqtorebis principi, rogorc agro-
kulturebis geografiuli arealis gan-
msazRvreli 

15 
I 

1.3 
garemo faqtorebisadmi mcenareTa adapta-
cia 20 

ekologiuri faqtorebis gavlena 

agrokulturebze 
22 

2.1 
garemos ekologiuri faqtorebis klasifi-
kacia 22 

II 

2.2 abioturi faqtorebi 24 
siTbo 29 

3.1 
mcenareTa temperaturis damokidebuleba 
garemomcveli garemos temperaturaze 29 

3.2 
agrocenozebze eqstremaluri temperatu-
ris gavlenis sasicocxlo ekologiuri saz-
Rvrebi 

37 
III 

3.3 
agrokulturebis siTbosadmi moTxovnile-
bis ekologiuri mniSvneloba 40 

sinaTle 48 

4.1 
sinaTlis agroekologiuri mniSvneloba   
agrocenozis produqtiulobisaTvis 

48 

4.2 
sinaTlisadmi mcenareTa ekologiuri jgu-
febisa da morfologiuri Taviseburebebis 
damokidebuleba  

53 
IV 

4.3 
sinaTlis reJimis ekologiuri mniSvneloba 
agrokulturebis gavrcelebaSi 56 



 
 
6 

edafuri (niadaguri) faqtorebi 61 
5.1 niadagis ekologiuri faqtorebi 61 

5.2 
niadagis meqanikuri Semadgenlobisa da qi-
miuri Tvisebebis ekologiuri mniSvneloba 64 

5.3 
niadagSi organul nivTierebaTa da cocxal 
organizmTa arsebobis ekologiuri mniS-
vneloba 

67 

5.4 
damlaSebuli niadagebis agroekologiuri 
Taviseburebani 72 

V 

5.5 
niadagis eroziis agroekologiuri aspeq-
tebi 76 

wyali 83 
6.1 wylis agroekologiuri mniSvneloba 83 

6.2 
niadagis wylis formebi da mcenareTa eko-
logiuri jgufebi wylis reJimisadmi moT-
xovnilebis mixedviT 

86 VI 

6.3 
agrokulturebis mier wylis SeTvisebis 
kavSiri garemo pirobebTan 91 

orografiuli faqtoris ekologiuri 

mniSvneloba 
97 

7.1 
reliefis gavlena agrokulturebis gav-
rcelebaze  97 VII 

7.2 
eqspoziciisa da zRvis donidan simaRlis 
ekologiuri mniSvneloba 100 

atmosferos haeris ekologiuri 

mniSvneloba 
103 

8.1 
atmosferos haeris Sedgeniloba da struq-
tura 103 

VIII 

8.2 qari, rogorc ekologiuri faqtori 107 
bioturi faqtorebi 111 
9.1 anTropogenuri faqtori 111 
9.2 fitogenuri da mikrogenuri faqtorebi 117 

IX 

9.3 zoogenuri faqtori 120 



 
 

7 

biocenozi (agrocenozi) da ekosistema 

(agroekosistema) 
124 

10.1 
biocenozi (agrocenozi) da misi struqtu-
ra 124 

10.2 biocenozis mravalferovneba 130 
10.3 ekosistemebi (agroekosistema) 135 

X 

10.4 jaWvuri kveba da ekologiuri piramida 142 
ekologiuri soflis meurneoba 147 

11.1 
ekologiuri wonasworobis SenarCunebis 
gzebi agrarul seqtorSi 147 

11.2 
ekologiuri (alternatiuli) miwaTmoqme-
deba 149 

11.3 
ekologiuri miwaTmoqmedebis ganviTarebis 
etapebi da msoflio praqtika 153 

XI 

11.4 
vermikultura, biohumusi, bioenergoaqti-
vatori  159 

agroekologiis zogierTi globaluri 

aspeqti 
167 

12.1 
klimatis cvlileba da misi gavlena agro-
kulturebze 167 

12.2 
agroekologiuri zonebis cvlilebis sce-
narebi globaluri daTbobis pirobebSi 172 

XII 

12.3 gvalva da gvalvagamZleoba 182 
tyis agroekologiuri mniSvneloba 189 

13.1 tyis roli agroekosistemaSi 189 XIII 
13.2 

tye - saTburis efeqtis anTropogenuri 
wyaro  194 

garemos gaWuWyianebis agroekologiuri 

problemebi 
201 

14.1 garemos dabinZurebis ZiriTadi wyaroebi 201 

14.2 
garemos dabinZureba agraruli seqtori-
dan 205 

XIV 

14.3 agroekologiuri monitoringi 210 



 
 
8 

saqarTvelos agroekologiuri zonebis 

regionaluri aspeqtebi 
216 

15.1 
saqarTvelos aRmosavleT regionebis ag-
roekologiuri zonebi 216 XV 

15.2 
saqarTvelos dasavleT regionebis agroe-
kologiuri zonebi 

225 

literatura 237 

 

 

 

 



 
 

9 

Sesavali 

 Tanamedrove sazogadoebis umniSvnelovanes mizans 
biosferos ekologiuri wonasworobis SenarCuneba war-
moadgens. arsebuli bunebrivi garemos dinamiuroba de-
damiwasa da sazogadoebis evoluciis procesSi ganapiro-
bebs ekologiuri pirobebis cvlilebas. amitom aqtualu-
ri xdeba garemos efeqturi moxmarebisa da dacvis preven-
ciuli RonisZiebebis gatareba. 
 garemos cvlilebis gamomwvevi anTropogenuri faq-
torebi diferencirebulia rogorc Tvisobrivad, aseve 
raodenobrivad. maTi mizezobrivi mWidro kavSiri gare-
mos ekologiuri wonasworobis SenarCunebis kompleqsur 
gadawyvetas moiTxovs. aRniSnulidan gamomdinare, 
mrvalferovania ekologiis mecnierebis Seswavlis sfe-
ro. igi moicavs aramarto cocxali organizmebis urTi-
erTkavSirs da maTi sasicocxlo funqciebis kanonzomie-
rebebs garemos faqtorebTan mimarTebaSi, aramed asabu-
Tebs sazogadoebisa da bunebis urTierTobis formebs. 
 ekologiis dargSi fundamenturi mecnieruli ga-
mokvlevebi mniSvnelovnad gansazRvravs bunebrivi re-
sursebis racionalur gamoyenebas, garemomcveli samya-
ros mdgomareobis SenarCunebas, rac agrarul seqtorSi 
inovaciuri teqnologiebis danergvis safuZvels warmo-
adgens. 
 zemoaRniSnulidan gamomdinare, agroekologias 
rogorc gamoyenebiTi ekologiis dargs mniSvnelovani 
roli aqvs soflis meurneobaSi. igi Seiswavlis cocxali 

organizmebis ganviTarebis saarsebo pirobebs, ekologi-
uri faqtorebis Taviseburebebs da maTi urTierTdamo-

kidebulebebis kanonzomierebebs. misi mizania, gansaz-
Rvros Tanamedrove globaluri agroekologiuri prob-

lemebis ZiriTadi aspeqtebi, romlebic ukavSirdeba ag-
roekosistemaSi bunebrivi da anTropogenuri zemoqmede-
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bis Sedegad mosalodnel cvlilebebs, rac aisaxeba bio-

cenozebsa da agrocenozebze.    
 sazogadoebis aragonivruli saqmianobis Sedegad 
viTardeba negatiuri Seuqcevadi procesebi, rac vlinde-
ba niadagis eroziis procesebis gaaqtiurebaSi, humusis 
SemcirebaSi, gaudabnoebasa da tyis safaris degradacia-
Si. amitom aucilebeli xdeba mdgradi ekologiuri piro-
bebis SenarCunebis mizniT Catarebuli preveciuli Ro-
nisZiebebis gatareba, rac SeaCerebs bunebis sasicocxlo 
funqciis daCqarebul degradacias, garemos gaWuWyiane-
bas da sxva. agroekologiis dargSi fokusirdeba agroce-
nozi, rogorc ekologiurad aramdgradi sistema, rome-
lic arsebiTad ukavSirdeba adamianis sameurneo saqmia-
nobas. Tanamedrove etapze masSi Seqmnili problemebi 
globalur xasiaTs atarebs. kerZod, agrocenozebSi dar-
Rveulia niadagis nayofierebis bunebrivad aRdgenis, ag-
roteqnikuri RonisZiebebis agrowesebis sruli dacviT 
Catarebis pirobebi, rac safrTxes uqmnis agrobiomra-
valferovnebis mdgradobis SenarCunebas. imis gaTvalis-
winebiT, rom mcenareebze garemos gavlena abioturi da 
bioturi faqtorebiT xdeba, saxelmZRvaneloSi gansakuT-
rebuli adgili eTmoba garemo faqtorebis warmoqmnis, 
maTi cvalebadobis kanonzomierebaTa Seswavlas. amitom 
Tanmimdevrulad ganixileba garemo faqtorebis fiziku-
ri maxasiaTeblebi, agrokulturebze maTi gavlenis arsi 
da gamovlinebebi. 
 aRniSnuli sakiTxebis umaRles skolebSi swavlebi-
saTvis gasul wlebSi Seqmnilia mniSvnelovani saxel-
mZRvaneloebi: ekologia agrometeorologiis safuZvle-
biT (avtori g.melaZe, 1998); agroekologia (avtori 
T.uruSaZe, 2001); mcenareTa ekologia (avtorebi: e.guga-
va, g.melaZe, 2003). mocemul saleqcio kursSi zemoaRniS-
nuli sakiTxebi ganxilulia erT mTlianobaSi, xolo zo-
gierTi maTgani ganixileba kompleqsurad, risi safuZve-
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lic Tanamedrove meTodebiT uaxlesi mecnieruli kvle-
vebis Sedegebia. 
 winamdebare naSromi Sedgenilia iv.javaxiSvilis 
saxelobis Tbilisis saxelmwifo universitetSi moqme-
di interdisciplinaruli sabakalavro programis 
(`ekologia”) kursis `agroekologiis’’ Sesabamisad. 
romelsac safuZvlad daedo aRniSnul programaSi av-
toris mier wakiTxuli (adaptirebuli) saleqcio kur-
si (`agroekologia”). 
 saxelmZRvanelo (saleqcio kursi) miznad isaxavs 
students gamoumuSaos aRniSnuli sagnis profesiuli 
unar-Cvevebi. Seswavlili masalis gaazrebasa da miRebu-
li codnis efeqturobis SefasebaSi, maT daxmarebas gau-
wevs saxelmZRvaneloSi mocemuli `kiTxvebi TviTSemowme-
bisaTvis”.   
 saleqcio kursis aTviseba students daexmareba ga-
acnobieros Tanamedrove agroekologiis ZiriTadi prob-

lemebi; gansazRvros ekologiuri faqtorebis Tavisebu-

rebani, Seafasos da gaanalizos abioturi da bioturi 
faqtorebis moqmedebis Sedegad gamowveuli risk-faqto-
rebi da SeimuSaos maTi Tavidan acilebisaTvis saadapta-

cio RonisZiebebi. 
 gamomdinare iqedan, rom saleqcio kursSi ganxilu-
lia agroekologiis mxolod ZiriTadi safuZvlebi, avto-
ri gulisxmierebiT miiRebs yvela  winadadebas momavalSi 
saleqcio kursis am mimarTulebiT srulyofisaTvis. 
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Tavi I 

 
agroekologia - mdgradi soflis meurneobis 

ganviTarebis safuZveli 

 
1.1 agroekologiis sagani da amocanebi 
 
  biosfero mravalferovani cocxali organizmebis, 
maT Soris adamianis saarsebo garemoa. gamomdinare aqe-
dan, misi ekologiuri wonasworobis SenarCuneba aucile-
bel pirobas warmoadgens. 
 biosferoze mudmivad xdeba anTropogenuri zemoq-
medeba, Tumca Tavdapirvelad es zemoqmedeba ar iyo in-
tensiuri da Sesabamisad ar iwvevda arsebiT krizisebs. es 
ukanaskneli kacobriobam gansakuTrebiT SeigrZno XX sa-
ukunis bolos, rodesac garemosa da warmoebis intensi-
vobas Soris dairRva urTierTTanasworoba. 
 soflis meurneobis seqtorSi mniSvnelovania ara-
marto uxvi mosavlis miReba, aramed miRebuli mosavlis 
ekologiuri da socialuri aspeqtebis gaTvaliswineba. 
dResdRebiT gansakuTrebuli mniSvneloba eniWeba eko-
logiurad sufTa produqciis miRebis iseT meTodebsa da 
teqnologiebs, romlebic zians ar miayeneben bunebaSi ar-
sebul harmoniul, ekologiur wonasworobas, rac sof-
lis meurneobis ganviTarebis safuZvels warmoadgens. 
aRniSnuli problemis mecnierul doneze gadawyvetas gu-
lisxmobs agroekologiis Seswavla. igi gamoyenebiTi eko-
logiis dargia, romelic agrokulturebze garemo faq-
torebis moqmedebas da maT urTierTqmedebas Seiswavlis. 
e.i. calkeuli saxeobisaTvis evoluciurad Camoyalibe-
bul specifikur Segueblobas, aseve Seiswavlis sxvadas-
xva pirobebSi bunebrivi gadarCevis Sedegad Seqmnil Ta-
nasazogadoebas.  
 agroekologiis problemas warmoadgens anTropoge-
nuri zemoqmedebis (atomuri sadgurebis, qimiuri sawar-
moebis da a.S., avariebi) Sedegad bunebrivi garemos cvli-
leba, rac gamoixateba agrolandSaftis struqturisa da 
misi funqcionirebis cvlilebaSi. aRniSnuli cvlileba 
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SesaZlebelia gamowveuli iyos bunebrivi faqtorebiTac 
(gaxangrZlivebuli gvalva).    
 gamomdinare iqedan, rom cocxali organizmebi war-
moqmnian saxeobaTa populaciebs, xolo sxvadasxva popu-
laciebi Tanasazogadoebebs, nebismieri Tanasazogadoeba 
(biocenozi) kavSirSia aracocxal garemosTan da masTan 
erTad qmnis ekosistemas. maSasadame, aRniSnuli organu-
lisa da araorganulis erToblioba ekosistemas anu bio-
geocenozs warmoadgens.  
 Tanamedrove epoqaSi `ekologiuri wonasworobis” 
cneba aqtualuri gaxda garemomcvel garemoze mzardi an-
Tropogenuli datvirTvebis  (garemos gaWuWyianeba) fon-
ze. bunebisa da sazogadoebis urTierTmoqmedebis norma-
lizacia ekologiuri wonasworobis SenarCunebis mniS-
vnelovani faqtoria. igi ar gulisxmobs bunebrivi re-
sursebis Semcirebas da warmoebis ganviTarebis Seferxe-
bas, aramed upiratesobas aniWebs bunebrivi resursebis 
racionalur gamoyenebas. 
 termini - `ekologia” ekuTvnis germanel biologs 
e.hekels (1866 w.). igi berZnuli sityvaa (oicos) da niSnavs 
sacxovrebel adgils, adgilsamyofels. zogadad, es ter-
mini ganmartavs biologiis dargs, romelic Seiswavlis 
cocxali organizmebisa da garemos urTierTdamokidebu-
lebas. ekologiis, rogorc mecnierebis erT-erTi mimar-
Tulebis mniSvnelovnad ganviTrebam saWiro gaxada Seq-
mniliyo ekologiis iseTi mimarTulebebi, rogoricaa: ag-
roekologia, mcenareTa ekologia, sainJinro ekologia, 
socialuri ekologia da a.S. 
 ekologia sistemurad ayalibebs calkeul indivi-
debs, populaciebsa da Tanasazogadoebebs, romlebic 
qmnian biocenozebs, ekosistemebs. calkeul individebze 
abioturi da bioturi faqtorebis gavlenis SeswavliT 
xdeba maTi garemoze zemoqmedebis Sefaseba. populacie-
bis kvleva gansazRvravs individTa simravlis xarisxs, 
maT ryevadobasa da cvalebadobas.  
 agroekologia gamoyenebiTi ekologiis dargia ag-
rocenozebis Sesaxeb, romelic ikvlevs bioturi da abio-
turi faqtorebis gavlenas agrokulturebze, maT pro-
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duqtiulobaze. igi kompleqsuri samecniero mimarTule-
baa, romlis mizania maRalxarisxovani sasoflo-sameur-
neo produqciis warmoeba.  
 cneba agroekologiis Sesaxeb sazogadoebis farTo 
wreebisaTvis cnobili gaxda XX saukunis 30-ian wlebSi, 
rodesac italielma mecnierma (ekologma) j.acim gamosca 
saxelmZRvanelo saxelwodebiT — `sasoflo-sameurneo 
ekologia”. Tumca, misi mniSvnelobis farTod aRiareba 
moxda mxolod XX saukunis bolos.    

agroekologiis amocanas warmoadgens bunebaSi ar-
sebuli ekologiuri wonasworobis SenarCuneba, garemom-
cveli garemos mdgomareobis ekologiuri Sefaseba, bu-
nebrivi resursebis efeqturad gamoyenebis principebis 
dacva; agrarul-fermeruli meurneobis praqtikuli 
moTxovnilebis gaTvaliswinebiT, garemos ekologiuri 
faqtorebis siRrmiseuli Seswavla; ekologiurad uvne-
beli meTodebis gamoyenebiT xeli Seuwyos agrarul seq-
tors bunebrivi resursebis racionalurad da maqsima-
lurad gamoyenebaSi, uxvi da maRalxarisxiani (ekologiu-
rad sufTa) mosavlis misaRebad. 

 
 kiTxvebi TviTSemowmebisaTvis 
1. ras Seiswavlis agroekologia? 
2. ra warmoadgens soflis meurneobis ganviTarebis 

safuZvels? 
3. ganmarteT biogeocenozis mniSvneloba. 
4. ras gulisxmobs termini `ekologia” da `ekologi-

uri wonasworoba”? 
5. raSi mdgomareobs agroekologiis amocanebi? 
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1.2. cocxali organizmebis ekologiuri optimumisa da 
minimumis kanonebi. malimitirebeli faqtorebis 
principi, rogorc agrokulturebis geografiuli 
arealis ganmsazRvreli 

 
 biocenozSi cocxali organizmebis normaluri gan-
viTarebisaTvis saWiroa sasicocxlo elementebis mniS-
vnelovani raodenoba. am elementebis garkveuli nawili 
unda iyos didi raodenobiT, nawili ki mcire raodeno-
biT, xolo darCenili nawili Zalian umniSvelo raodeno-
biT. mniSvnelovania imis gaTvaliswineba, rom aRniSnuli 
elementebi ar SeiZleba Canacvlebuli iqnas sxva elemen-
tebiT, anu erTi elementi meoreTi. garemo, romelic di-
di raodenobiT Seicavs yvela elements, erTis garda, uz-
runvelyofs mcenaris zrda-ganviTarebas im momentamde, 
vidre am ukanasknelis raodenoba ar amoiwureba. maSasa-
dame, mcenaris zrda ganisazRvreba erTaderTi elementis 
deficitiT (ukmarisobiT), romlis raodenoba saWiro mi-
nimumze dabalia, e.i. elementi imyofeba minimumSi, rasac 
cnobilma fiziologma da qimikosma libixma minimumis ka-
noni uwoda. 
 ekologiaSi `malimitirebel faqtors”, romelic Zi-
riTadad mcenaris arsebobis an ganviTarebis SemzRudve-
lia, xSir SemTxvevaSi uwodeben minimumis faqtors. maga-
liTad, qimiuri elementi - bori (B) mcenarisaTvis auci-
lebelia, Tumca igi niadagSi mcire raodenobiTaa da er-
Ti da igive agrokulturis xangrZlivad warmoebis Sem-
TxvevaSi misi maragi vadaze adre iwureba. aRniSnulis Se-
degad mcenaris zrda-ganviTareba wdeba, maSinac ki roca 
sxva elementebis raodenobis siWarbea. zRvis donidan si-
maRlis (vertikaluri zonalobis) mixedviT agrokultu-
rebis gavrcelebisaTvis temperatura SemzRudveli (ma-
limitirebeli) faqtoria. alpur zonaSi agrokulture-
bisaTvis saWiro siTbos raodenoba SezRudulia, iseve 
rogorc ustruqturo daumuSavebel da Waobian niadageb-
Si haeri. am SemTxvevaSi haeris faqtori minimumSia da 
zRudavs mravali agrokulturis ganviTrebas, rac aix-
sneba fesvTa sistemisaTvis haeris ukmarisobiT. analogi-
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urad, SezRudulia agrokulturebis zrda-ganviTareba 
damlaSebul niadagebze. 
 ekologiaSi gamoiyeneba cnebebi - garemo pirobebi 
da saarsebo pirobebi. garemo pirobebis cneba farToa da 
moicavs yvela faqtors (klimati, reliefi, niadagi da 
a.S.), romelic warmodgenilia garemoSi, xolo saarsebo 
pirobebi  (sasicocxlo sivrce) SedarebiT viwro cnebaa 
da moicavs mxolod im pirobaTa kompleqss, romelic mo-
cemuli cocxali organizmebisaTvis aris saWiro. maSasa-
dame, garemos yvela faqtori SeiZleba ar Sediodes moce-
muli cocxali organizmebis saarsebo pirobebis jgufSi. 
aseT faqtors uwodeben ganurCevel faqtors. magali-
Tad, airisebuli azoti garemos faqtoria, magram igi ar 
Sedis umaRles safexurze mdgomi mcenareebis saarsebo 
pirobebis komplesSi. 
 garemos faqtorebidan, gansakuTrebiT temperatu-
ras cocxali organizmebi garkveul farglebSi itanen. 
magaliTad, cocxali organizmebi SeiZleba daiRupos Tu 
garemos temperatura eqstremaluria (Zalian maRalia an 
dabalia). roca temperatura zeda da qveda sazRvrebs 
uaxlovdeba cocxali organizmebi SeigrZnoben siTbos an 
sicives da maTi cxovelmoqmedebis aqtiuroba ecema. ga-
remoSi ekologiuri faqtorebi xasiaTdeba moqmedebis 
garkveuli diapazoniT da intensivobiT. TiToeuli faq-
toris moqmedeba pirvel rigSi xasiaTdeba misi amplitu-
diT. yvela cocxali organizmis sxvadasxva ekologiuri 
faqtorebis damokidebulebaSi arsebobs amtanobis saz-
Rvrebi, romelTa Soris imyofeba misi ekologiuri opti-
mumi (naxazi 1.2.1). 



 
 

17 

 
 
nax. 1.2.1  ekologiuri faqtorebis moqmedebis kardinaluri 

wertilebi 
 
 mocemul naxazze gamoyofilia sami kardinaluri 
wertili cocxali organizmebis arsebobisaTvis da faq-
toris intensivobis mniSvneloba. minimumisa da maqsimu-
mis gauaresebis wertilebSi yvelaze cudad mimdinareobs 
cocxali organizmebis ganviTreba. am wertilebSi erTi 
(minimumis) faqtoris mniSvneloba warmodgenilia ukmari-
sobiT, xolo meore faqtoris (maqsimumis) siWarbiT. aR-
niSnul zonebs ewodeba pesimumis - dakninebis zona. arse-
bobis optimaluri da gauaresebis pirobebi mTlianobaSi 
warmoadgens cocxali organizmebis cxovelmoqmedebis 
zonas. saxeobebis ganviTareba yvelaze saukeTesod mimdi-
nareobs faqtoris optimaluri intensivobisas. faqto-
ris zemoqmedebis xelsayrel gamovlenas optimumis zo-
nas an mocemuli saxeobis optimums uwodeben.  rac ufro 
didia optimumidan gadaxra maqsimumisaken an minimumisa-
ken miT ufro Zlierad aris gamoxatuli cocxal orga-
nizmze mocemuli faqtoris SemzRudveli gavlena. 
 faqtoris maqsimaluri da minimaluri mniSvnelobe-
bi (pesimumi - dakninebis zona) warmoadgenen kritikul 
wertilebs. organizmis cxovelmoqmedeba am sazRvrebs 
miRma praqtikulad wydeba. mocemuli faqtoris kritiku-
li wertilebisadmi agrokulturis Seguebis diapazons 
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ekologiuri valentoba ewodeba. rac ufro didia es dia-
pazoni, miT ufro maRalia garemosadmi Seguebis unari da 
Sesabamisad maRalia mocemuli kulturis ekologiuri 
valentoba, e.i. gaaCniaT farTo ekologiuri amplituda, 
diapazoni. aqedan gamomdinare, agrokulturebi mkveT-
rad gansxvavdebian erTmaneTisagan rogorc ekologiuri 
valentobiT, ise optimumis mdgomareobiT.   
 abioturi faqtorebidan temperaturisadmi damoki-
debulebis mixedviT arCeven farTo ekologiuri valen-
tobis mqone saxeobebs, romlebic itanen temperaturis 
did meryeobas da maT evroTermuls uwodeben. Tumca ar-
seboben mcenareTa saxeobebi, romlebic garemo faqtoris 
moqmedebis naklebad cvalebad pirobebSi cxovroben. maT 
axasiaTebT mcire ekologiuri amplituda umniSvnelo 
ekologiuri valentobiT, aseT saxeobebs stenoTermuls 
uwodeben. maT ricxvs ganekuTvneba mravali tropikuli 
mcenare. mcenareebs, romlebsac SeuZliaT Seeguon dam-
laSebul niadagebs evrigalurs uwodeben, xolo romle-
bic naklebad eguebian aRniSnul pirobebs stenogalurs. 
saxeobebi, romlebic cxovelmoqmedebas awarmoeben at-
mosferos mkveTrad gansxvavebuli wnevis pirobebSi uwo-
deben evribatuls. mcenareTa organizmebi, romlbic ver 
itanen wnevis mkveTr cvalebadobas ewodebaT stenobatu-
ri. 
 mcenareTa saxeobebi, romelTa cxovelmoqmedeba 
mimdinareobs mkveTrad gansazRvrul ekologiur piro-
bebSi stenobiotur mcenareebs (biWvinTis fiWvi) miekuT-
vnebian, xolo romelTac unari aqvT Seeguon sxvavasxva 
ekologiur pirobebs evrobioturs (fiWvis sxva saxeobe-
bi). 
 cocxali organizmebis valentoba icvleba erTi 
stadiis ganviTarebis gadasvlidan meore stadiaSi. cal-
keul SemTxvevebSi optimumis da pesimumis zonebi cocxa-
li organizmebisaTvis ar aris mudmivi da SeiZleba gadai-
nacvlos sxva faqtorebis moqmedebiT. kerZod, mcenaris 
qveS, niadagSi sasuqebis  gamoyenebisas, aseve agroteqni-
kuri pirobebis gaumjobesebiT mniSvnelovnad farTov-
deba ganviTarebis optimumis zona. am ukanasknelidan 
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inacvlebs ganapira wertilebi - minimumisa da maqsimumis, 
romlebic organizmis amtanobis, diapazonis sazRvrebs 
warmoadgenen.  
 mniSvnelovania ekologiuri optimumis gavlenis di-
ferenciacia. magaliTad, keTilSobili dafnis samSob-
lod xmelTaSua zRvis klimaturi pirobebi iTvleba, sa-
dac SedarebiT mSrali klimatia. igi `simSralis moyva-
rul” kulturad iTvleba, Tumca dasavleT saqarTvelos 
tenian subtropikebSi ukeTesad izrdeba, vidre mSral 
klimatur pirobebSi (aRmosavleT saqarTveloSi, qvemo 
qarTli, kaxeTi). maSasadame, keTilSobili dafna ara `sim-
Sralis moyvaruli” aramed `simSralis amtania”. mas SeuZ-
lia savegetacio periodi gadaitanos 2-3 da meti Tvis 
ganmavlobaSi atmosferuli naleqebis gareSe. ekologiu-
ri amplitudis mixedviT, keTilSobili dafna mcire na-
leqebis pirobebSi ufro amtania, anu mSral adgilebSi 
igi konkurentunariania, xolo meti tenianobis pirobeb-
Si konkurencias ver uwevs masze ufro konkurentunari-
an, tenis moyvarul kulturebs, rogoricaa Cai, citruse-
bi da sxva.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. ras gulisxmobs minimumis kanoni? 
2. ras niSnavs SemzRudveli (malimitirebeli) faqto-

ri? 
3. ganmarteT `garemo pirobebi” da `saarsebo pirobe-

bi”. 
4. rogoria ekologiuri faqtorebis moqmedebis kar-

dinaluri wertilebi? 
5. ras ewodeba `kritikuli wertilebi’’ da `ekologi-

uri valentoba’’. 
6. ganmarteT mcenareTa klasifikacia temperaturis, 

niadagis damlaSebisa da wnevis cvalebad garemoSi 
damokidebulebis mixedviT.   

7. rogor xdeba cocxali organizmebis ganviTarebis 
optimumis zonis gafarToeba? 
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1.3 garemo faqtorebisadmi mcenareTa adaptacia 
 
 garemoSi warmoqmnili nebismieri cvlileba iwvevs 
cocxali organizmebis axal ekologiur pirobebTan Se-
guebas. mcenareebi Rrma fiziologiur cvlilebebs ga-
nicdian wlis ganmavlobaSi, rac klimaturi pirobebis 
cvlilebasTan aris mWidro kavSirSi. mcenareTa umravle-
sobis sezonuri ciklis regulaciaSi mTavari roli dRis 
xangrZlivobas da mis cvlilebas ukavSirdeba. aRniSnuli 
cvlileba kavSirSia temperaturis cvlilebasTan, rome-
lic mkacrad gansazRvrul kanonzomierebas eqvemdebare-
ba. mas ar axasiaTebs SemTxveviTi meryeoba. mcenareebi 
eguebian wlis sezonurobas da mimdinareobs fenologi-
ur fazaTa cvla.   
 zemoaRniSnulidan gamomdinare, garemosa da mcena-
ris urTierdamokidebulebaSi wamyvani roli ekuTvnis 
garemos. es ukanaskneli mudmivad icvleba da mcenarec 
mudmivad egueba Secvlil garemo pirobebs. garemos eko-
logiuri faqtorebi pirdapir an arapirdapir gavlenas 
axdenen mcenareTa sasicocxlo procesebze. kerZod, mce-
nare garemodan iRebs sicocxlisaTvis saWiro elemen-
tebs da ubrunebs mas nivTierebaTa cvlis produqtebs. 
 garemos ekologiuri faqtorebidan gamomdinare, 
mcenareebs axasiaTebT garkveuli formebi da biologiu-
ri Taviseburebebi. mniSvnelovnad icvleba mcenaris vi-
zualuri mxare da sameurneo produqtiuloba ekologi-
ur faqtorTa sxvadasxva SeTanawyobiT, rogorc daSore-
bul teritoriebze, aseve mikro landSaftebze. mcenare-
Ta erTi da igive saxeobas, maTi gavrcelebis arealis gan-
sxvavebul ekologiur pirobebSi sxvadasxva sasicocxlo 
formebi gaaCnia - buCqebis, naxevradbuCqebis, xeebis da 
a.S. mcenareebi ufro mkveTrad icvlian saxes, roca maTi 
sasicocxlo formebi introduqciis gziT gadaaqvT maTi 
gavrcelebis farglebs gareT. mcenarem aseT SemTxvevaSi 
SeiZleba Seicvalos sasicocxlo forma, ganicados adap-
tacia da miiRos im adgilisaTvis damaxasiaTebeli sasi-
cocxlo forma (niadagur-klimaturi pirobebis gavle-
niT) sadac mouwevs zrda-ganviTareba. mcenareSi xdeba 
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nivTierebaTa cvlis, anatomiuri aRnagobis, biologiuri 
ciklis Secvla, rac sabolood vlindeba mosavlianobis 
xarsxobriv da raodenobriv SecvlaSi. magaliTad, gera-
nis aborigenuli kultura mravalwliani mcenarea, saqar-
Tvelos pirobebSi ki erTwliania; Cais induri saxesxvao-
bebi xemcenareebia, Cinuri ki buCqebad izrdeba. aseve, 
cvalbadobas ganicdis mcenaris miwisqveSa nawilebi nia-
daguri pirobebis mixedviT. kerZod, citrusovan kultu-
raTa fesvTa sistema wiTelmiwa niadagebSi ufro Rrmad 
vrceldeba vidre gaewerebulSi. gvxvdeba mcenareebi, ro-
melTa foTlis, merqnis agebuleba tenianobis an gvalvi-
sadmi gamZleoba da sxva Tvisebebi axdens im ekologiur 
pirobebTan adaptacias romelSic uwevT gavrceleba. 
morfologiuri cvlileba (adaptacia) saSualebas aZlevs 
mcenares Tavi daicvas eqstremaluri temperaturebisa-
gan da ganagrZon ganviTareba.  
 garemo faqtorebis gavlena cvlilebebs iwvevs mce-
narTa bioqimiur SemadgenlobaSic. magaliTad, afxazeTis 
regionSi warmoebuli forToxlis nayofebi ufro meti 
SaqrianobiT xasiaTdeba, vidre aWaraSi, rac savegetacio 
periodSi gansxvavebuli aqtiuri temperaturaTa jamebis 
dagrovebiT aixsneba; samxreT eqspoziciis ferdobebze wa-
rmoebuli eTerzeTovani mcenareebi met eTerzeTebs Sei-
caven, vidre CrdiloeT eqspoziciis ferdobebze da a. S. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ra axdens gavlenas mcenareTa formebsa da biologi-

ur Taviseburebebze?  
2. ras gulisxmobs mcenareTa adaptacia da ra formiT 

vlindeba igi? 
3. axseniT rogor moqmedebs garemo faqtorebi mcena-

reTa bioqimiur Semadgenlobaze.  
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Tavi II 

 

ekologiuri faqtorebis gavlena 

agrokulturebze 

  
2.1 garemos ekologiuri faqtorebis klasifikacia 
 
 mcenareebze gavlenis mqone garemos calkeul faq-
torebs ekologiur faqtorebs uwodeben. maTi zemoqme-
deba mcenareebze SeiZleba iyos pirdapiri da arapirdapi-
ri, Tumca maTi moqmedeba garkveul kanonzomierebebs eq-
vemdebareba. kerZod, garemo faqtorebis aratolfasov-
nobis kanoni gulisxmobs, rom  garemo faqtorebi mcena-
reebze Tavisi moqmedebis mixedviT iyofian ZiriTad da 
meorexarisxovan faqtorebad. ZiriTadi faqtorebi axde-
nen uSualo da Zlier gavlenas maTze.  damatebiTi faqto-
rebi ki asruleben meorexarisxovan, arapirdapir moqme-
debas. maT koreqtivebi SeaqvT ZiriTadi faqtorebis moq-
medebaSi. arcerTi saWiro faqtori mcenareebis zrda-
ganviTarebisaTvis (siTbo, teni, sinaTle) ar SeiZleba ga-
moTiSuli an Secvlili iqnas sxva faqtoriT, rac eqvemde-
bareba sicocxlis ZiriTadi faqtorebis Seucvlelobis 
anu TanabarmniSvnelovnobis kanonzomierebas. ucvleli 
garemo faqtorebis SemTxvevaSi mcenaris zrda-ganviTa-
reba da mosavlis raodenoba ganisazRvreba im faqtoriT, 
romelic minimums warmoadgens. magaliTad, gvalvian zo-
naSi tenis raodenoba mosavlianobis malimitirebel faq-
tors warmoadgens, aseve ama Tu im adgilis zamTris Zlie-
ri yinvebi, naklebad yinvagamZle mravalwliani mcenaree-
bis gavrcelebisaTvis malimitirebeli faqtoria da a. S. 
 agrokulturebis yvelaze maRali produqtiuloba 
uzrunvelyofilia, mxolod ekologiuri faqtorebis op-
timaluri SeTanawyobiT da kulturebis movla-moyvanis 
saTanado agroteqnikuri pirobebis gaTvaliswinebiT (anu 
faqtorebis erToblivi moqmedebisas).  
 aRsaniSnavia, rom kritikul periodTa kanonis Sesa-
bamisad, mcenaris arseboba calkeul periodebSi Zalze 
mgrZnobiarea garkveuli garemo faqtorebisadmi, gansa-
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kuTrebiT tenis, siTbos da mzis radiaciisadmi, rac gan-
sakuTrebiT mniSvnelovania soflis meurneobaSi. 
 zemoganxiluli ekologiuri faqtorebis moqmede-
bis kanonzomierebaTa gaTvaliswineba saSualebas iZleva, 
dadgenili iqnas ZiriTadi da meorexarisxovani garemo 
faqtorebis raodenobrivi mniSvnelobebi. isini ganapi-
robeben mcenareebis arsebobas da malimitirebel mniS-
vnelobas, agreTve maT optimalur SeTanawyobas kritiku-
li periodebis gaTvaliswinebiT. 
 garemos ekologiuri faqtorebi arsebobis formis 
mixedviT iyofa or jgufad - abioturi da bioturi. 
 abioturi - aracocxali faqtorebia, romelsac mie-
kuTvneba:  

 klimaturi (siTbo, sinaTle, tenianoba, qari da a.S.);       
 edafuri (niadagis fizikuri, qimiuri Tvisebebi); 
 orografiuli (zR.donidan simaRle, eqspozicia, mik-

ro- da makro reliefi). 
biotur faqtorebs miekuTvneba: 

 anTropogenuri (adamianis gavlena mcenareebze da 
sxva); 

 fitogenuri, mikrogenuri (mcenareebis, mikroorga-
nizmebis gavlena); 

 zoogenuri (cxovelebis gavlena). 
zemoaRniSnuli ekologiuri faqtorebi mWidro kav-

SirSi imyofebian da erTdroulad moqmedeben mcenareeb-
ze. am faqtorebis SeTanawyobaSi, erTis Secvlas SeuZlia 
gamoiwvios sxva faqtorebis cvlileba.  

 
 kiTxvebi TviTSemowmebisaTvis 
1. ras gulisxmobs garemo faqtorebis aratolfasov-

nobis kanoni? 
2. ganmarteT mcenareze moqmedi ZiriTadi da damate-

biTi faqtorebi da  TanabarmniSvnelovnobis kanon-
zomiereba. 

3. romeli faqtori gansazRvravs mcenaris zrda-gan-
viTarebasa da mosavlis raodenobas? 
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4. rogor pirobebSia agrokulturebis yvelaze maRa-
li produqtiuloba uzrunvelyofili? 

5. ras gulisxmobs kritikul periodTa kanoni? 
6. rogor klasificirdeba abioturi da bioturi faq-

torebi? 
 
 
2.2 abioturi faqtorebi 

 
ekologiuri faqtorebis zemoqmedeba ganapirobebs 

mcenareTa zrda-ganviTrebisa da gamravlebis intensivo-
bas, maTi mravalferovnebis SenarCunebas. araxelsayrel-
ma pirobebma SeiZleba gamoiwvios agrokulturebis ro-
gorc daknineba, aseve maTi gadaSenebac. 

mcenareebze moqmed abiotur faqorebs Soris gansa-
kuTrebuli roli eniWeba klimatur faqtorebs (tempera-
tura, mzis sxivuri energia, SefardebiTi tenianoba, na-
leqebi, qari da a.S.). 

klimatis araerTgvarovnebas ganapirobebs geogra-
fiuli ganedebi da kontinentis mdebareoba. ekvatorTan 
axlos mdebare, dedamiwis Crdilo da samxreTi sferoebi 
ufro Tbeba, vidre misgan daSorebuli, xolo poluseb-
Tan kidev ufro civia.  
 temperaturisa da atmosferuli naleqebis ganawi-
leba gansazRvravs klimatis sxvadasxva tips (makro-, me-
zo- da mikroklimati). mezoklimati (adgilobrivi klima-
ti) da mikroklimati gulisxmobs mcire adgilebis - tyis, 
velis, qalaqis da sxva teritoriebis klimats. makrokli-
matis formirebas ganapirobebs iseTi faqtorebi, rogo-
ricaa mzis radiacia, atmosferos zogadi cirkulacia, 
miwispira zedapiri da sxva. misi pirobebi TiTqmis mudmi-
via. mikroklimati moicavs mcire farTobebs, romelsac 
qmnis mcire masStabiani klimatwarmomqmneli faqtorebi - 
dedamiwis zedapiris uswormasworoba, mcenareuli safa-
ri da sxva. igi icvleba anTropogenuri Carevis Sedegad, 
kerZod, niadagis damuSavebiT, tyis gakafviT, Waobebis 
daSrobiT da mravali sxva moqmedebiT.  
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mezoklimati aris geografiuli landSaftis klima-
tis (makroklimatis) SigniT arsebuli garkveuli adgilis 
klimati (adgilobrivi klimati).  

temperatura. temperatura gamosaxavs siTbos rao-
denobriv Sefasebas. misi wliuri izoTermebi TiTqmis ek-
vatoris paraleluria. mcenareebisaTvis dReRamur 
cvlilebas udidesi mniSvneloba aqvs. tropikul sar-
tyelSi dRisa da Ramis xangrZlivoba wlis ganmavlobaSi 
umniSvneloa (dReRamuri meryeoba ufro Zlieria) da fo-
toperiodizmic nakleb biologiur faqtors warmoad-
gens. zomieri sartyelisaTvis damaxasiaTebelia zafxu-
lisa da zamTris sezonebi, rac ufro metad ikveTeba ro-
desac vSordebiT ekvators polusebisaken. aRniSnul 
sartyelSi zafxulSi dRis xangrZlivoba grZelia, xolo 
zamTarSi mokle.  
 aratropikul zonebSi ekologiuri TvalsazrisiT, 
mniSvnelovania Termuli reJimi. aRniSnul zonebSi ivli-
si yvelaze cxeli Tvea, xolo ianvari yvelaze civi. sam-
xreT naxevarsferoSi Sebrunebul procesebs aqvs adgi-
li. 

siTburi reJimis Sefaseba xdeba iseTi maCveneblebiT 
rogoricaa: saSualo dReRamuri, Tvis, wlis temperatu-
rebi, absoluturi maqsimaluri da minimaluri tempera-
turebi, aqtiuri da efeqturi temperaturebis jamebi da 
a.S.  

temperatura Zalze cvalebadia. ujredTa protop-
lazmis Taviseburebidan gamomdinare, mcenareebs aqvT 
unari fiziologiuri procesebi warmarTon 0 da 50°C tem-
peraturebis intervalSi. Tumca, garkveuli mcenareebi 
xangrZlivi periodis ganmavlobaSi eqstremalur tempe-
raturebsac eguebian. mcenareTa garkveuli saxeoba ver 
egueba arsebul temperaturul reJims, amitom rCeba is 
saxeobebi romelTac ufro maRali adaptaciis unari ga-
moumuSavdaT da ganagrZoben cxovelmoqmedebas.    

tenianoba. fizikuri TvalsazrisiT tenianoba moi-
cavs Semdeg elementebs: haeris tenianoba (absoluturi 
da SefardebiTi), naleqebi, niadagis teni (produqtiuli 
teni).  
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tenianoba mniSvnelovan ekologiur faqtors warmo-
adgens mcenareebisaTvis. misi deficiti xangrZlivi peri-
odis ganmavlobaSi kulturebis sicocxlisunarianobas 
safrTxes uqmnis. 

mcenareebi fesvTa sistemis meSveobiT iTviseben 
wyals, romelsac fiziologiri procesis dros xarjaven 
(kargaven mas transpiraciis procesSi). mSrali klimatis 
mcenareebs gaaCniaT garkveuli morfologiuri saSuale-
bebi, riTac uzrunvelyofen maT wylis minimaluri rao-
denobiT. aseTi saSualebebia bageebi, romlebic saWiroe-
bis SemTxvevaSi iReba da ixureba, eklianoba da a.S.  

teniT uzrunvelyofis mixedviT arCeven wylian, 
Warbtenian, zomierad tenian da mSral ekologiur niSas. 
TiToeuli maTganisaTvis damaxasiaTebelia Sesabamisi 
mcenaris gavrceleba. kerZod, wyliani adgilsamyofeli-
saTvis damaxasiaTebelia hidrofiti (wylis kulturebi) 
mcenareebis arseboba, Warbteniani adgilsamyofelisaT-
vis - higrofitebi, zomierad tenianisaTvis - mezofitebi, 
mSrali adgilsamyofelisaTvis - qserofitebi. aRniSnuli 
mcenareTa jgufebi erTmaneTisagan gansxvavdeba morfo-
logiuri da anatomiuri niSan-TvisebebiT, aseve sasicoc-
xlo procesebis msvlelobiT.                                                                               
 soflis meurneobis warmoebisaTvis  mniSvnelovania 
niadagis tenis is nawili, romelic misawvdomia agrokul-
turebisaTvis da uzrunvelyofs mosavlis formirebas, 
mas produqtiul tens uwodeben. agrokulturebisaTvis 
niadagSi arsebuli tenis maragi zogjer ar aris misaw-
vdomi. am dros garkveuli nawili Sekavebulia niadagis 
nawilakebis mier da igi aRemateba mcenaris fesvebis mier 
Sewovis Zalas, amitom mcenarisaTvis SeuTvisebelia. nia-
dagis im tenianobas, romlis drosac tenianobis defici-
ti mcenareTa ujredebSi ver aRsdgeba minimaluri tran-
spiraciis pirobebSi, Wknobis tenianoba - `Wknobis koefi-
cienti” ewodeba. Tu niadagis tenis maragi tolia Wknobis 
koeficientisa, maSin mcenares ar SeuZlia normalurad 
awarmoos zrda-ganviTareba da mosavlis formireba.  
 sinaTle. igi agrokulturebisaTvis iseTi saWiro 
ekologiuri faqtoria, rogorc temperatura da tania-
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noba. sinaTle warmoadgens energiis erT-erT wyaros, mo-
nawileobs mraval fiziologiur procesSi, romelTagan 
yvelze mniSvnelovania fotosinTezi, romlis intensivo-
ba ZiriTadad aisaxeba ekosistemis produqtiulobaze. 
ganaTebis komponentebs warmoadgens misi intensivoba, 
mzis sxivebis talRis sigrZe, mimarTuleba da xangrZli-
voba. 
 agrokulturebs gaaCniaT unari wylis, mineraluri 
marilebisa da naxSirorJanga gazis xarjze mzis energiis 
daxmarebiT asimilaciis procesSi Seqmnan organuli niv-
Tierebebi.  
 mcenareebisaTvis dRe-Ramis cvlas udidesi biolo-
giuri mniSvneloba eniWeba. tropikul sartyelSi wlis 
ganmavlobaSi dRisa da Ramis xangrZlivoba umniSvneloa, 
amitom aq fotoperiodi naklebad warmoadgens biologi-
ur faqtors (fotoperiodizmi - dRis xangrZlivoba). zo-
mieri sartyelisaTvis damaxasiaTebelia zafxulis da 
zamTris sezonebi. aRniSnuli sezonebi mkafiod aris ga-
mokeTili, rac ufro metad vSordebiT ekvators poluse-
bisaken. zomier sartyelSi zafxulSi dRe grZelia, xolo 
zamTari mokle. aq fotoperiodi ZiriTad biologiur 
faqtors warmoadgens agrokulturebisaTvis, romleb-
sac gamomuSavebuli aqvT Seguebis unari, romlic emTxve-
va dRis xangrZlivobas. maT SeuZliaT moamzadon orga-
nizmi moaxloebuli araxelsayreli pirobebisaTvis (se-
zonisaTvis) da a.S. mcenareebSi, magaliTad yvaviloba Se-
xamebulia fotosinTezis yvelaze aqtiur periodTan - 
gazafxulis dawyebasTan. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. CamoTvaleT agrokulturebze gansakuTrebulad 

moqmedi klimaturi faqtorebi. 
2. ra gansazRvravs klimatis mravalferovnebas? 
3. ganmarteT mikro-, makro- da mezoklimati.  
4. ras gamosaxavs temperatura da rogori temperatu-

rebiT xdeba siTburi reJimis Sefaseba? 
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5. daasaxeleT temperaturuli intervali romelSic 
xdeba mcenareTa fiziologiuri procesebis mimdi-
nareoba. 

6. CamoTvaleT tenianobis maxasiaTebeli elementebi. 
7. ganmarteT tenianobis ekologiuri mniSvneloba 

mcenareebisaTvis. 
8. rogoria teniT uzrunvelyofis mixedviT  mcenare-

Ta ekologiuri niSa? 
9. ras ewodeba `produqtiuli teni’’ da `Wknobis koe-

ficienti’’? 
10. rogoria sinaTlis roli fotosinTezSi da foto-

periodizmis biologiuri mniSvneloba? 
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Tavi III 

 
siTbo 

 
3.1  mcenareTa temperaturis damokidebuleba garemom-

cveli garemos temperaturaze 
 
 siTbo, rogorc klimaturi pirobebis Semadgeneli 
nawili gansazRvravs dedamiwis CrdiloeTis da samxreT 
sazRvrebis arealebs, mcenareuli safaris zonalur 
struqturas. yvela fiziologiuri da qimiuri procesi 
mimdinareobs mxolod gansazRvrul temperaturul saz-
RvrebSi, romlebic imyofeba sakmaod viwro farglebSi. 
 dedamiwaze Semosuli energia, mzis radiaciis saxiT 
STainTqmeba mcenareuli safaris, niadagis da wylis ze-
dapiris mier. Tumca, STanTqmuli energia ganuwyvetliv 
ikargeba - brundeba atmosferoSi siTbos gamosxivebis 
gziT. dedamiwis zedapiri miRebul siTbos asxivebs 
grZeltalRovani sxivebis saxiT, romlebic STainTqmeba 
atmosferoSi arsebuli molekulebis mier, gansakuTre-
biT wylis orTqliT. aRniSuli meqanizmiT atmosfero 
STanTqavs gamosxivebul radiacias, Tbeba da Tavad gamo-
asxivebs dedamiwis zedapirisaken grZeltalRovani sxive-
bis saxiT, cxadia mcire raodenobiT. aRwerili procesiT 
siTbos gamtarobis Sedegad mimdinareobs misi gacvla, 
gadacema. 
 siTbo asrulebs erT-erT ZiriTad wamyvan rols or-
ganuli nivTierebebis Seqmnasa da mis gardaqmnaSi. es ki 
qmnis iseTi garemos formirebis SesaZleblobas, romel-
sac SeuZlia daakmayofilos mcenareTa sasicocxlo moT-
xovnilebebi. 
 mcenareebi dRisa da Ramis, zamTrisa Tu zafxulis 
sezonebis ganmavlobaSi yovelTvis ganicdian mzis radia-
ciis zemoqmedebas. foTlebi STanTqaven da atareben di-
di raodenobiT grZeltalRovan radiacias. energiis naka-
dis am nawilis STanTqmiT foTlebi Tbeba. foTlis mier 
STanTqmuli energiis mcire nawili ixarjeba fotosin-
Tezze, xolo mniSvnelovani nawili transpiraciaze. maSa-
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sadame, energiis nawili, romelic Semodis garemomcveli 
garemodan, zemoqmedebas axdens foTolze da ixarjeba 
mcenaris fiziologiur procesebze. 
 mcenaris miwiszeda nawilebis temperatura SeiZle-
ba mniSvnelovnad gansxvavdebodes haeris temperaturis-
gan, rac gamowveulia garemomcvel garemosTan energiis 
gacvliT. magaliTad, arqtikisa da maRalmTis mcenareebi, 
romlebic vrceldebian qarebisagan dacul adgilebSi an 
izrdebian niadagTan mWidrod - axlos, gaaCniaT Sedare-
biT xelsayreli siTburi reJimi da aqtiurad awarmoeben 
zrdasa da nivTierebaTa cvlas, miuxedavad mudmivi daba-
li temperaturisa. mzis sxivebisagan foTlebis zedapiri 
ufro intensiurad Tbeba, vidre haeri, xolo mniSvnelov-
nad mcirdeba niadagSi Warbi tenianobisas.  
 aRsaniSnavia, rom foTlis temperatura damokide-
bulia mis sisqesa da konstitenciaze. norC (naz) foTlebs 
gaaCniaT naklebi siTbotevadoba da myisierad reagireben 
insolaciis cvlilebaze, sqel foTlebTan SedarebiT. 
mniSvnelovani garemoebaa, rom temperatura upirveles 
yovlisa zemoqmedebas axdens foTlis bageebis gaxsnis 
siCqareze. daaxloebiT 5°C temperaturis SemTxvevaSi ba-
geebi Zalian nela da nawilobriv ixsneba, xolo uaryofi-
Ti temperaturis dros (0, -5°C) daxurulia. maRali tempe-
raturis dros (40-45°C) calkeul mcenareTa bageebi ix-
sneba maqsimalurad. bageebis regulirebis garemo faq-
tors warmoadgens niadagSi tenis maragi. savegetacio pe-
riodSi bageebis daxurva SeiZleba gamowveuli iyos 
wyliT uzrunvelyofis SeferxebiT. foTlis maRali tem-
peraturis Semcireba ukavSirdeba niadagis maRal tenia-
nobas. am ukanasknelis gavleniT foToli uzrunvelyo-
filia wyliT da aorTqlebs mas amindis pirobebis Sesaba-
misad. amitom foTlis temperatura zogjer maqsimums 
ver aRwevs da es xdeba maSin, roca garemomcveli garemos 
temperatura maqsimaluria. aseve mniSvnelovania qaris 
faqtori. igi amcirebs foTlis temperaturas. am ukanas-
knelidan transpiraciis matebis gamo aumjobesebs masSi 
siTbos gacvlas. foTlis temperatura damokidebulia 
agreTve mzis sxivebisadmi foTlis kuTxis daxrilobaze. 
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rac naklebi kuTxiT ecema mzis sxivebi foTols, miT nak-
lebia misi temperatura. 
 garemos temperatura gavlenas axdens mcenareTa 
aRmocenebis siCqarezec. igi Cqardeba temperaturis 
zrdasTan erTad. magaliTad, tropikuli saxeobis kul-
turaTa Teslebi ukeTesad aRmocendebian 15-30°C tempe-
raturaze, zomieri zonis 10-25°C, xolo maRalmTis saxeo-
bebs Teslis aRmocenebis Zalze didi intervali gaaCniaT 
(5-30°C). 
 maRalmTis saxeobebis mcenareTa fotosinTezi SeiZ-
leba mimdinareobdes -6°C temperaturaze, xmelTaSua 
zRvis mcenarTa fotosinTezi wydeba -1°C, xolo siTbos-
moyvaruli mcenareebis 3-5°C. temperaturas arsebiTi 
gavlena aqvs organuli nivTierebis dagrovebaze, rome-
lic mcenareTa organizmSi umTavresad fotosinTezis 
procesiT mimdinareobs. 
 cnobilia, rom yvelaze dabali temperaturebi aRi-
niSneba maRalmTis alpur zonaSi, sadac savegetacio pe-
riodi moklea. aq temperaturam aRniSnul periodSi SeiZ-
leba daiwios 0°C dabla. xsenebuli zona xasiaTdeba maRa-
li radiaciiT da uRrublo amindSi sinaTlis didi inten-
sivobiT.  radiaciis intensivoba maRalmTian pirobebSi 
wylis orTqlis Semcirebis da atmosferos gamWirvalo-
bis gadidebis gamo, mzis amosvlidan Zalian swrafad iz-
rdeba da amave siCqariT ecema mzis Casvlisas. 
 vertikaluri zonalobis mixedviT fotosinTezis 
intensivoba matulobs. mTebSi mcenareebi ganicdian uf-
ro met dasxivebas da mokletalRovani radiaciis zemoq-
medebas. 
 maRalmTis zonis (kavkasia, alpebi) alpuri mcenare-
ebis foTlebi avlenen iseT Tvisebebs, rogorsac sinaT-
lis moyvaruli mcenareebi. maRalmTian pirobebSi maRa-
lia miwispira fenis haerSi naxSirorJangis Semcveloba, 
aseve fotosinTezi, rac alpuri zonis mcenareebs aZlevs 
maRali produqtiulobis SesaZleblobas da uqmnis ganvi-
Tarebis ciklis mokle periodSi damTavrebis pirobebs. 
maRalmTian pirobebSi fotosinTezis warmoebisaTvis 
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mcenareebi gamoimuSaveben didi raodenobiT pigmentebs 
da avlenen maRali asimilaciis unars, rac foTlebSi 
zrdis xsnadi Saqrebis Semcvelobas.  
 maRalmTis zonis pirobebSi (zR. donidan 2200 m si-
maRleze, ninowmindis raioni, faravnis tbis maxloblad) 
Catarebuli mravalwliuri eqsperimentaluri dakvirve-
bebi (agrokulturebis zrda-ganviTarebaze, mosavlis 
formirebaze, qimiuri elementebis Semcvelobaze, garemo 
faqtorebTan kavSirSi) aCvenebs, rom zogierTi bostneu-
li kulturebi, sufris da mecxoveleobis sakvebi Zirxve-
nebi, surnelovan-aromatuli da zogierTi mravalwliani 
kenkrovani kulturebi gamoirCevian maRali mosavliT da 
mdidari qimiuri SemadgenlobiT, dabal zonaSi moyvanil 
kulturebTan SedarebiT (cxrili 3.1.1, 3.1.2). 
 
cxr. 3.1.1 maRalmTian zonaSi warmoebuli bostneulisa da 

mecxoveleobis sakvebi Zirxvenis qimiuri  
maCveneblebi 

 
 

qimiuri maC-
veneblebi 
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x.
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mSrali niv-
Tiereba, (%) 

 
16.6 

 
20.3 

 
16.3 

 
6.1 

 
12.1 

 
10.0 

 
12.7 

saerTo Saq-
rebi, (%) 

 
5.8 

 
6.7 

 
5.3 

 
3.6 

 
3.8 

 
4.3 

 
7.0 

peqtinebi, 
(%) 

 
1.72 

 
1.47 

 
1.1 

 
0.48 

 
0.4 

 
0.53 

 
1.26 

mJavianoba 
vaSlis mJa-
vianobaze 
gadaangariS. 

 
0.28 

 
0.12 

 
0.19 

 
0.20 

 
0.2 

 
0.17 

 
0.09 

mTrimlavi 
nivTierebe-
bi (%) 

 
0.17 

 
0.12 

 
0.11 

 
0.07 

 
0.1 

 
0.11 

 
0.03 
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saerTo fe-
nolebi, 
mg/100gr 

 
400 

 
160 

 
370 

 
410 

 
361 

 
380 

 
206 

P - aqtiuri 
nivTierebe-
bi 

 
52.5 

 
65.5 

 
47.5 

 
- 

 
56.4 

 
40 

 
78.7 

vitamini `C” 
mg/100gr 

 
81.8 

 
31.3 

 
66.7 

 
16.0 

 
6.9 

 
47.1 

 
63.5 

karotini, 
mg/100gr 

 
0.1 

 
9.2 

 
8.4 

 
- 

 
0.9 

 
- 

 
0.07 

nacari (%) 1.1 0.8 1.20 0.67 - 0.80 0.69 

 
cxr. 3.1.2 maRalmTian zonaSi warmoebuli surnelovan- 

aromatuli kulturebis qimiuri maCveneblebi (%) 
 

qimiuri nivTie-
rebebi, (%) 

qondari qinZi maiorani kvliavi 

eTrzeTebi 0.48 0.54 1.2 3.3 
saerTo azoti 2.38 2.50 2.45 2.1 
xsnadi azoti 0.88 0.80 1.0 - 
cilovani azoti 1.50 1.70 1.45 8.5 
cila 9.40 10.6 9.1 - 
saerTo aRmdgeni 
nivTierebebi 

3.50 9.7 4.5 2.0 

monosaqaridebi 3.0 6.8 1.9 1.8 
xsnadi naxSir-
wylebi 

6.50 11.0 11.0 5.1 

disaqaridebi 3.50 4.0 8.6 3.1 
polifenolebi 0.50 2.9 2.6 0.8 
saerTo nacari 11.04 7.6 11.9 6.41 
uxsnadi nacari 
10%-ian HCI-Si 

 
1.3 

 
0.3 

 
0.86 

 
0.09 

 
 cxrilebSi moyvanili monacemebi kidev erTxel 
adasturebs maRalmTian pirobebSi zogierTi agrokul-
turis kargad adaptaciis unars, maRali kvebiTi Rirebu-
lebis SesaZleblobas, maRal produqtiulobas da a.S. 
 sunTqva - fotosinTezis Sebrunebuli procesia, 
romelsac mcenare awarmoebs dRe-Ramis ganmavlobaSi. ma-
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Rali temperaturis xangrZlivi zemoqmedebisas sunTqvis 
siCqare ecema (naxazi 3.1.1). 

 

 
nax. 3.1.1  kartofilis foTlebis sunTqvis damokidebuleba 

temperaturaze 
 
 naxazidan Cans, rom kartofilis kulturis sun-
Tqvis intensivoba TanTdaTanobiT izrdeba temperatu-
rasTan erTad. igi maRali temperaturis pirobebSi aR-
wevs maqsimums da uecrad iwevs qvemoT. mrudis qvemoT 
daSveba xdeba daaxloebiT 50°C. am dros sunTqva mkveTrad 
ecema, magram foTlebi mxolod ramdenime wuTiT itanen 
optimumze zeviT gadaxurebas, ris Semdegac mosalodne-
lia mcenaris daRupva. 
 sunTqvas uaRresad didi mniSvneloba aqvs mcenare-
Ta produqtiulobisaTvis. sunTqvis procesis reguli-
rebaSi did rols asrulebs Ramis dabali temperaturebi. 
rac ufro civia Rame, miT sustia sunTqva, Sesabamisad 
mcirea naxSirwylebis danakargi. magaliTad, pomidoris 
kulturis yvavilebi, naskvebi, normalurad viTardeba da 
iZleva ufro mozrdil nayofebs, roca RamiT temperatu-
raa 17-18°C, xolo dRisiT Tu aRwevs 24-26°C. zogadad, 
dRis da Ramis amplituda sasargebloa. 
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 mcenareebSi yvela fiziologiuri procesi garkve-
ul temperaturaze mimdinareobs. aRiniSneba mcenaris 
sunTqvis  qveda zRvari (0°C), intensiuri sunTqva (36-40°C) 
da sunTqvis temperaturis maqsimumi (50°C), romlis zeviT 
mcenare wyvets sasicocxlo process. aRniSnul saz-
Rvrebs uwodeben kardinalur wertilebs, romlebic ma-
Sin aris gamarTlebuli, roca mcenare normalurad aris 
uzrunvelyofili teniT da sakvebi nivTierebebiT. tempe-
raturis gavlena, sasicocxlo procesebis intensivobaze 
ZiriTadad emorCileba vanT-hofis wess. romlis Tanax-
mad, qimiuri reaqciis siCqare temperaturis matebis 
dros, yovel 10°C-ze ormagdeba. magaliTad, 5°C tempera-
turis dros qimiuri reaqciis Sedegad produqtiulobis 
raodenobas Tu miviRebT rogorc 100%, maSin aRniSnuli 
wesis mixedviT 15°C temperaturisas igi iqneba 200;  25°C-
ze 400 da a.S. temperaturis matebasTan erTad mcenaris 
sasicocxlo procesebi dasawyisSi intensiurad mimdina-
reobs da ganuwyvetliv izrdeba qimiuri reaqciis siCqa-
re, magram roca igi Tavis zeda zRvars miaRwevs, mkveT-
rad mcirdeba, e.i. aRniSnuli wesi misaRebia garkveuli 
temperaturis farglebSi. temperaturis matebisas mce-
nare swrafad izrdeba da nayofi adre mwifdeba. 
 temperaturis zrdis tempze, sxvadasxva mcenare 
sxvadasxvanairad reagirebs, rac aixsneba istoriulad 
Camoyalibebuli TviTeuli mcenaris biologiuri Tavise-
burebiT. magaliTad, siTbosmoyvarul mcenareebSi Zalze 
dabali fotosinTezi aRiniSneba temperaturis 3°C-dan 
5°C-mde. fotosinTezisaTvis yvelaze xelsayrelia 25°C-
mde temperatura (naxazi 3.1.2). 

 
nax. 3.1.2 fotosinTezis procesi 
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temperaturas arsebiTi gavlena aqvs organuli niv-
Tierebis dagrovebaze, rac mcenareTa organizmSi warmo-
adgens fotosinTezisa da sunTqvis urTierTmoqmedebis 
Sedegs. organuli masis dagroveba mcenareSi umTavresad 
mimdinareobs fotosinTezis dros, xolo misi xarjva 
sunTqvisas:  m=a - b, sadac m - drois garkveul monakveTSi 
dagrovili organul nivTierebaTa jamia, a - fotosinTe-
zis procesSi organuli nivTierebis dagroveba, b - mcena-
ris sunTqvis procesSi nivTierebis xarjva. 20°C tempera-
turaze mcenare gacilebiT met organul nivTierebas ag-
rovebs, vidre ixarjeba disimilaciis gamo. aRniSnul 
temperaturaze 1 sT-is ganmavlobaSi mcenare asimilaci-
is Sedegad saSualod agrovebs daaxloebiT 5.5 mg orga-
nul nivTierebas. e.i. zemoaRniSnuli gantolebidan ga-
momdinare, a=5.5 mg/sT. mocemul droSi mcenare sunTqva-
ze saSualod xarjavs daaxloebiT 1.5 mg organul nivTie-
rebas, e.i. b=1.5 mg/sT. maSasadame, 1 sT-Si fotosinTezis 
Sedegad dagrovdeba:  

 
m=a - b=5.5 mg/sT-1.5 mg/sT=4.0 mg/sT. 

 
 analogiurad SeiZleba ganisazRvros 30°C haeris tem-
peraturaze mcenaris mier dagrovili organuli nivTie-
reba. mcenareebisaTvis organul nivTierebaTa dagrovebis 
optimalur temperaturas warmoadgens 20-30°C. tempera-
turis matebasTan erTad mcenareebis ganviTarebis siCqa-
re proporciulad matulobs, mxolod garkveul saz-
Rvramde. kardinaluri wertilis (30-32°C) zemoT mcenaris 
Semdgomi  ganviTarebis  siCqare  swrafad neldeba da iwye-
ba misi depresia. aseve neldeba mcenaris zrda-ganviTare-
bis siCqare misi biologiuri minimumis qvemoT temperatu-
ris dawevisas da igi sabolood wyvets ganviTarebas. 
 agrokulturebis temperaturis biologiuri mini-
mumi mkveTrad gansxvavdeba erTmaneTisagan. gansxvavebu-
lia maTi fazebisa da sanayofe organoebis formirebis 
temperaturebi. magaliTad, sagazafxulo xorblis, qe-
ris, Svriis, wiwiburasa da cercvelas sanayofe organoe-
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bis formirebis minimaluri temperaturaa 10-12°C, bardis 
8-10°C, simindis da mzesumziris 12-15°C, lobios da soios 
15-18°C, brinjisa da bambis 15-20°C. vazis wvenTa moZraoba 
(`tirili”) iwyeba haeris temperaturis 8°C; kvirtis gaSla 
10-11°C; yvaviloba iwyeba 16-17°C, xolo 20-22°C tempera-
tura optimaluria vazis yvavilobisaTvis. vazis nayofis 
simwife iwyeba 19-20°C temperaturaze. 
 kulturebis axali jiSebisa da hibridebis gaadgile-
bisaTvis aucilebelia, vicodeT maTi zrda-ganviTarebi-
sa da mosavlis formirebis optimaluri temperaturebi. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. aRwereT siTbos gacvlisa da gadacemis meqanizmi 

atmosferoSi. 
2. ganmarteT siTbos roli organuli nivTierebebis 

Seqmnasa da mis gardaqmnaSi. 
3. ra gansazRvravs foTlis temperaturas da ratom 

gansxvavdeba igi haeris temperaturisagan? 
4. ras ukavSirdeba foTlis maRali temperaturis Sem-

cireba da rogoria garemos temperaturis gavlena 
mcenaris aRmocenebis siCqaresa da fotosinTezze? 

5. gaanalizeT fotosinTezis Taviseburebani maRal-
mTian zonaSi da daaxasiaTeT aRniSnul zonaSi war-
moebuli agrokulturebi qimiuri maCveneblebis mi-
xedviT. 

6. rogoria mcenaris sunTqvis dinamika da kardinalu-
ri wertilebi? 

7. raSi mdgomareobs vanT-hofis wesi da rogoria tem-
peraturis gavlena mcenareSi organuli nivTiere-
bis dagrovebaze? 

 
 
3.2  agrocenozebze eqstremaluri temperaturis  

gavlenis sasicocxlo ekologiuri sazRvrebi 
 
 mcenareebma evoluciis periodSi gamoimuSaves adap-
taciis unari dabali da maRali temperaturebis zemoqme-
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debis mimarT, Tumca es Segueba arc Tu ise srulyofilia. 
calkeul SemTxvevebSi, ukiduresad eqstremaluri tempe-
raturebis dros adgili aqvs maT dazianebas da zogjer 
daRupvas. temperaturis Semcireba gansazRvrul mini-
mumze dabla mcenareebSi iwvevs mosvenebiTi mdgomareo-
bis darRvevas. am dros sunTqva da sxva sasicocxlo fun-
qciebi Seferxebulia, magram igi nela grZeldeba. zomier, 
magram xangrZliv sicxes SeuZlia gamoiwvios mcenareTa 
Zlieri gadaxureba, romlis dros ar aris gamoricxuli 
maTi dazianeba. 
 agrokulturebis calkeuli sasicocxlo procesi-
saTvis arsebobs garkveuli temperaturuli sazRvrebi 
da optimumi, romlis zRvars miRma produqtiuloba ece-
ma. dabali da maRali temperaturebi, romlebic damaxasi-
aTebelia calkeuli saxeobebisaTvis ar aris mudmivi da 
SeiZleba gadainacvlos garemo pirobebisadmi Seguebis 
Sedegad, genetikurad dafiqsirebuli reaqciis normis 
sazRvrebSi. miwiszeda foTolReriani mcenareebi izrde-
bian Zlier cvlebadi temperaturis diapazonSi, aseTebia 
evriTermiulebi. maTi sasicocxlo intervali farToa (-
5°C-dan 55°C-mde). aseTi saxeobis mcenareebi 5°C-dan 40°C 
temperaturaTa sazRvrebSi produqtiulebia. arseboben 
mcenareebi, romlebic Seguebuli arian zonebs eqstrema-
luri temperaturebiT, aseTebia stenoTermiulebi. maTi 
zrda Seuferxeblad mimdinareobs gayinvis wertilTan 
axlos (2-4°C). 
 mcenaris sasicocxlo temperaturuli sazRvrebia, 
roca igi itans yvelaze dabal da yvelaze maRal tempera-
turebs. am sazRvrebis gadalaxvis Semdeg mcenareSi war-
moiqmneba Seuqcevadi dazianeba da sicocxle wydeba. 
 ukidures temperaturebs fiziologiuri funqcia-
Ta gansazRvrasTan erTad, SeuZliaT gamoiwvion mcenare-
Ta populaciebis individTa  nawilis an mTlianad daRup-
va. zogierT mcenareTa saxeobebi, romlebic civi klima-
tis pirobebSi izrdebian, unari aqvT gauZlon qsovilis 
srul gayinvas da garemomcveli garemos haeris tempera-
turis dawevas -62°C (lariqsi) da dabla. 
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 mcenareTa yinvagamZleobis amaRleba dakavSirebu-
lia gamowrTobis procesebTan, e.i. mcenareebis TandaTa-
nobiT momzadebasTan, dabali temperaturebis zemoqme-
debiT. mcenareebis sxvadasxva organoebs aqvT  gansxvave-
buli yinvagamZleoba an gamowrTobis unari. magaliTad, 
xexilovan kulturebs fesvebi eyinebaT -10°C, -15°C tempe-
raturaze. miwiszeda nawilebi itanen -40°C da ufro nak-
leb temperaturas. magaliTad, gamowrToba aCqarebs po-
midoris nayofebis damwifebas ori kviriT adre da zrdis 
mosavlianobas. xemcenareebi gamowrTobis unars iZenen 
ZiriTadad Semodgomaze temperaturis dawevisas, Tu am 
droisTvis mcenareebma gaiares ganviTarebis sruli cik-
li. gamowrTobaSi did rols asruleben ekologiur faq-
torebi, magaliTad gamowrTobis procesi maradmwvane da 
saSemodgomo kulturebisaTvis mimdinareobs, mxolod 
sinaTleze, 0°C-ze maRali temperaturis SemTxvevaSi. mo-
cemuli mcenareebi sibneleSi temperaturis dawevas-
TanerTad amcireben TavianT gamZleobas.  
 dabali temperaturebi saWiroa sayvavile kvirtebis 
warmoqmnis, Teslebis aRmocenebis stimulirebisaTvis da 
sxva. magaliTad, mcenareTa mniSvnelovani saxeobis Tes-
lebma Semdgomi energiuli aRmocenebisaTvis unda gaia-
ron stratifikacia. yovelive es dakavSirebulia gansaz-
Rvruli temperaturis meryeobis saWiroebisaTvis. imi-
saTvis, rom mcenare Teslis amosvlidan sxva fazebis gav-
lis Semdeg Sevides yvavilobis fazaSi da mTlianad daas-
rulos Tavisi sasicocxlo cikli, saWiroebs dabal tempe-
raturas, gansazRvrul, mokle drois ganmavlobaSi. amis 
magaliTia saSemodgomo xorbali, romelic gazafxulze 
daiTeseba, gaizrdeba, magram ar iyvavilebs da SesaZlebe-
lia adre gazafxulis wayinvebisagan daziandes an daiRu-
pos. im SemTxvevaSi, Tu misma Teslebma ganicada wayinvas-
Tan axlos dabali temperaturis zemoqmedeba, maSin isini 
gazafxulze daTesvisas iZlevian sakmaod karg mosavals. 
 mravali mcenare arsebobs da viTardeba iseT klima-
tur pirobebSi, romlebisTvisac tipiuria Zalze maRali 
temperaturebi. mcenareebi Seguebulni arian aseT gare-
mos da maRali temperaturebi iSviaTad azianeben maT. Ca-
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tarebuli gamokvlevebi adastureben, rom mcenareebi na-
Tel, mSral da SedarebiT cxel adgilebSi ufro mdgra-
dia sicxisadmi, vidre mcenareebi, romlebic izrdebian 
CrdilSi. 
 mcenaris sicxegamZleoba damokidebulia siTbos ze-
moqmedebis xangrZlivobaze. zomieri sicxe xangrZlivi 
drois ganmavlobaSi iwvevs iseTive damazianebel moqme-
debas, rogorsac xanmokle Zlieri sicxe. sicxegamZleoba 
SeiZleba icvlebodes zRvis donidan simaRlis mixedviT. 
mcenare rac ufro maRal zonaSia gavrcelebuli, miT nak-
lebia misi sicxegamZleoba da piriqiT. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. rogor gavlenas axdens eqstremaluri temperatu-

rebi agrokulturebis sasicocxlo procesebze? 
2. raSi mdgomareobs mcenaris yinvagamZleobis amaR-

lebis procesi da rodis iZens mcenare gamowrTobis 
unars? 

3. ras gulisxmobs stratifikaciis procesi?  
4. ras ukavSirdeba mcenaris sicxegamZleoba? 

 
 

3.3 agrokulturebis siTbosadmi moTxovnilebis  
ekologiuri mniSvneloba 

  
 agrokulturebis ganviTarebisaTvis, didi mniSvne-
loba aqvs savegetacio periodis xangrZlivobas, romlis 
dros SeiZleba mcenareTa ganviTarebis sruli ciklis 
gavla. agrokulturebis umravlesoba gazafxulze vege-
tacias iwyeben haeris saSualo dRe-Ramuri temperatu-
ris 10°C-ze zeviT gadasvlidan, xolo Semodgomaze vege-
tacia wydeba imave temperaturis (10°C) qvemoT gadasvli-
sas. 
 agrokulturaTa arsebobisTvis ZiriTad faqtors 
siTbo warmoadgens, misi raodenobis naklebobis gamo Se-
uZlebelia mcenareTa individebis farTo masStabiT gav-
rceleba, gansakuTrebiT siTbos moyvarulebis (Cais, cit-
rusebis, eTerzeTovani teqnikuri kulturebis da sxva). 
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 klimatis Termuli resursebis SefasebisTvis mniS-
vnelovania temperaturis jamebi 10°C-is zeviT (aqtiuri 
temperatura), romelic warmoadgens siTbos uzrunvel-
yofis maCvenebels mcenareebis aqtiuri vegetaciis peri-
odSi. misi arsi mdgomareobs SemdegSi, rom saSualo dRe-
Ramuri temperaturis 10°C-is zeviT mdgradi gadasvli-
dan iwyeben temperaturebis dajamebas, romelic Seadgens 
aqtiuri temperaturebis jams. mcenareebis siTbosadmi 
moTxovnileba SeiZleba gamoixatos efeqturi tempera-
turis jamebiT. rac aris saSualo dRe-Ramuri tempera-
turebi aTvlili mcenaris biologiuri minimumidan, ro-
melzedac mocemuli kultura iwyebs ganviTarebas. saSu-
alo dRe-Ramuri temperaturis 10°C-ze zeviT mdgradi ga-
dasvlidan temperaturebis jamis daangariSebisas, yo-
veldRiurad akldeba 10°C temperatura da darCenili 
temperaturebi dajamdeba, romelsac efeqtur tempera-
turas uwodeben.  
 kulturebis zrda-ganviTrebaze haeris temperatu-
ris gavlenis dadgenasTan erTad didi praqtikuli mniS-
vneloba aqvs aqtiur temperaturaTa jams, romelic saWi-
roa kulturis calkeuli fazebis (kvirtis daberva da gax-
sna, yvaviloba, simwife) dawyebisa da damTavrebisaTvis. 
 Catarebuli kvlevebiT dadgenilia, rom agrokul-
tura calkeuli fazebis ganviTarebisTvis, moiTxovs 
siTbos garkveul raodenobas, romelic SeiZleba gamoi-
saxos temperaturaTa jamebiT, rogorc siTbos raodeno-
bis pirobiT erTeulebSi maxasiaTebeli. 
 haeris temperatura regionebis mixedviT wlidan 
wlamde icvleba, ris Sedegad agrokulturis fazebs So-
ris periodis  xangrZlivoba sxvadasxva wels ar rCeba 
mudmivi. magaliTad, dagvianebul gazafxulze tempera-
tura TiTqmis proporciulad matulobs mzis radiaciis 
intensiuri insolaciis gamo da vegetaciis gvian dawyebi-
sas agrokulturis ganviTarebis fazebi (kvirtis gaxsna 
an yvaviloba) mimdinareobs daCaqarebiT.  
 gvian gazafxulze ori Tvis ganmavlobaSi (akad. da-
viTaia)  haeris dRe-Ramuri saSualo temperaturis 10°C-
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is zeviT mdgradi gadasvlis TariRidan, temperaturaTa 
jami 200-300°C-iT meti grovdeba, vidre adre gazafxulze 
imave or TveSi. amitom mcenareTa sxvadasxva fazis ganvi-
Tareba ar iqneba erTnairi. 
 dasavleT saqarTvelos tenian subtropikul zona-
Si, savegetacio periodSi, Cais kulturis moTxovnileba 
siTboze ganisazRvreba temperaturis jamiT, romelic 
saWiroa normaluri zrdisa da mosavlis formirebisaT-
vis. dadgenilia, rom Cais warmoebisaTvis saWiroa aqtiur 
temperaturaTa jami 3200°C meti. aRniSnuli temperatu-
raTa jami rac metia, miT didi raodenobiT mimdinareobs 
Cais buCqidan produqtiuli duyebis warmoqmna.  
 cxrili 3.3.1-Si mocemulia aqtiur temperaturaTa 
jamebi 10°C-is zeviT mdgradi gadasvlis TariRidan sxava-
dasxva kulturis ZiriTadi fazebisaTvis.  
 
cxr. 3.3.1 haeris aqtiur temperaturaTa jamebi (°C),  

agrokulturebis ZiriTad fazebs Soris  
(g.melaZis mixedviT)  

 
saSemodgomo xorbali 

minicipali-
teti 

dabuCqeba-
daTavTaveba

daTavTaveba- 
yvaviloba 

yvaviloba-
cvilisebri 

simwife 

cvilisebri 
simwife- sru-

li simwife 
ambrolauri 735 125 510 270 
axalcixe 685 100 490 150 
gardabani 935 125 665 180 
gori 870 120 640 195 
dedoflis-
wyaro 

675 140 485 265 

dmanisi 715 195 590 125 
duSeTi 905 200 185 195 
lagodexi 950 120 475 250 
saCxere 1330 145 445 195 
Telavi 895 180 640 200 
TianeTi 740 210 465 210 
xaSuri 725 150 505 185 
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simindi 
municipali-te-

ti 
aRmoceneba-yva-

viloba 
yvaviloba- rZi-

sebri simwife 
rZisebri simwife-

sruli simwife 
axalcixe 1310 480 485 
ambrolauri 1335 490 650 
bolnisi 1580 565 615 
gali 1330 765 755 
zestafoni 1600 580 510 
lagodexi 1480 445 780 
lanCxuTi 1795 505 585 
mestia 1000 350 340 
sagarejo 1080 725 725 
saCxere 1615 450 505 
samtredia 1605 645 905 
Telavi 1595 410 505 
qeda 1900 420 330 
xaSuri 1230 410 530 
xoni 1745 490 555 
walenjixa 1865 735 480 
cageri 1320 740 670 

kartofili 
municipali-te-

ti 
aRmoceneba-

gverdiTi 
foCebis ga-

motana 

gverdiTi 
foCebis ga-
motana-say-
vavile-ebis 
warmoqmna

yvaviloba-
yvavilobis 
damTavreba

yvavilobis 
damTavreba-

Wnoba 

axalqalaqi 250 300 280 360 
axalcixe 250 220 330 670 
aspinZa 290 140 200 850 
borjomi 110 210 240 400 
dedoflis-wya-
ro 

200 350 510 460 

dmanisi 210 240 310 510 
duSeTi 170 290 300 620 
mestia 290 220 200 300 
ninowminda 180 220 260 170 
TianeTi 180 290 340 730 
TeTriwyaro 170 310 410 410 
xulo 130 270 370 370 
walka 200 260 300 450 
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kultura limoni mandarini 
municipa-
liteti 

kvirtebis 
gaxsna- yva-

viloba 

yvaviloba-
nayofebis 

simwife 

kvirtebis 
gaxsna- yva-

viloba 

yvaviloba-
nayofebis 

simwife 
gudauTa 680 3410 650 3540 
ozurgeTi 860 3330 540 3070 
soxumi 650 3800 700 3430 
xelvaCauri 670 3360 700 3100 
qobuleTi 660 3550 580 3320 
 

 dadgenilia, rom zRvis donidan simaRlis mixedviT, 
Cais kulturis mosavali mcirdeba 5-jer. rac, ZiriTadad 
gamowveulia haeris aqtiuri temperaturis jamis Semci-
rebiT, romelic vertikaluri zonalobis mixedviT kle-
bulobs.  haeris aqtiur temperaturaTa jami gavlenas ax-
dens aseve eTerzeTovan teqnikur kulturebSi zeTis 
dagrovebaze. savegetacio periodSi, rac ufro metia 
temperaturaTa jami, miT metia eTerzeTebis gamosavlia-
noba (produqcia) da piriqiT. 
 agrokulturaTa nebismieri fazisaTvis SeiZleba ga-
nisazRvros haeris aqtiuri temperaturis jamis dagro-
veba CvenTvis sasurvel TariRSi. gansazRvrisaTvis gamo-
iyeneba specialuri nomograma (naxazi 3.3.1). 
 

 
nax. 3.3.1 temperaturis jamis dagroveba damokidebuli 

 temperaturis saSualo mravalwliur jamze 
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mocemuli nomogramis mixedviT, maRalmTiani zoni-
saTvis gavigebT 10°C-is zeviT temperaturis jamis dag-
rovebas savegetacio periodis nebismieri Tvis TariRSi 
da piriqiT, Tu viciT TariRi gavigebT igive dagrovil 
temperaturaTa jams, Tu gvecodineba mocemuli munici-
palitetis mravalwliuri saSualo aqtiuri temperatu-
ris jami. 

magaliTisaTvis. ganvixilavT, maRalmTian ninowmin-
dis raions (daaxloebiT 2200m zRvis donidan), sadac aq-
tiur temperaturaTa jami 10°C-is zeviT Seadgens 1100°C. 
qeris kulturis sruli simwifisaTvis saWiroa saSualod 
1000°C temperaturis jami. ordinatis RerZidan, sadac 
aRniSnulia 1100°C, gavavlebT swor xazs, abscisTa RerZi-
dan aRmarTul 1000°C-iani xazis gadakveTamde. am gadakve-
Tis wertilidan zemoT, vpoulobT TariRs - 14 seqtem-
bers. rac niSnavs, rom mocemul municipalitetSi qeris 
kultura simwifes miaRwevs aRniSnul TariRSi. 
 vertikaluri zonalobis mixedviT, aqtiur tempera-
turaTa jami agrokulturis sxvadasxva fenologiuri 
fazisTvis ar aris erTnairi. magaliTad, zRvis donidan 
simaRlis matebisas Tambaqos kultura fazebs Soris mo-
iTxovs SedarebiT mcire haeris temperaturis jams. ma-
RalmTian zonaSi agrokulturebis ganviTareba da foto-
sinTezi umeteswilad ganisazRvreba misi qsovilis (zeda-
piris) temperaturiT, romelic umetesad imyofeba uSua-
lod mzis radiaciis gavlenis qveS, vidre haeris tempera-
turis. temperaturis Semcireba simaRlis mixedviT kom-
pensirdeba mzis radiaciis gadidebis xarjze. amitom 
zRvis donidan simaRlis mixedviT,  radiaciis gavleniT 
(garkveul simaRlemde) agrokulturebi zrda-ganviTare-
bisas ar ganicdian siTbos naklebobas. 
 sxvadasxva agrokultura saWiroebs gansxvavebul 
haeris aqtiuri temperaturis jams (cxrili 3.3.2). 
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cxr. 3.3.2 zogierTi agrokulturisaTvis saWiro haeris  
aqtiuri temperaturis jamebi 

 
agrokultura ∑T 

(>10°C) 
agrokultura ∑T(>10°C) 

saS. xorbali 2100-2200 pomodori 200 
sagaz. xorbali  1300-1400 sazamTro 2000-2500 
qeri 1200-1500 gogra 3200-3400 
Wvavi 2500-2600 vaSli 1600-2500 
Svria 1200-1300 kivi (aqtinidia) 3000-3500 
simindi - saadreo 
saSualo mwifadi 
sagviano  

1700 
2200 
2800 

vazi - saadreo 
saSualo mwifadi 
sagviano 

2500 
2900 
3500 

wiwibura 1100-1300 broweuli 3800-3900 
barda 1300-2500 atami 2000-2500 
lobio 1400-3000 Txili 3000-3200 
soia 2500-3000 kakali 2800-3400 
mzesumzira 2500-3000 feihoa 3600-3800 
Tambaqo 1200-1500 qacvi 1000-1100 
Cai 3200-3500 mandarini 4000-4200 
kartofili 1100-1300 forToxali 4300-4400 
stafilo 900-1200 limoni 3900-4000 
sufris Warxali 1000-1100 greipfruti 4300-4400 
 
 agrokulturebis moTxovnileba siTbisadmi, ro-
gorc ekologiuri faqtorisadmi, aucileblad unda iq-
nas gaTvaliswinebuli maTi warmoebisas. kulturebi, 
romlebic warmodgenilia gavrcelebis farTo arealiT, 
Teslis aRmocenebisaTvis aqvT sakmaod farTo tempera-
turuli diapazoni. magaliTad, tropikuli kulturebis 
Teslebis aRmocenebisaTvis optimaluria 15°C-dan 30°C-
mde temperatura, zomieri zonis kulturebis aRmocene-
bisaTvis 8°C-dan 25°C-mde, xolo mTis kulturaTa Tesle-
bis aRmocenebisaTvis 5°C-dan 30°C-mde. aRmocenebis siCqa-
re matulobs temperaturis matebasTan erTad.  
 maRali temperatura agrokulturebis ujredSi iw-
vevs poliribosomebis degradiacias, rac gamowveulia 
ribonukleozis amaRlebuli aqtivobiT (pirvel rigSi sa-
informacio rnm-is). magaliTad, 20% wylis dakargvis Sem-
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TxvevaSi, lobios aRmonacenSi xdeba cilis masinTezire-
beli sistemis funqciis mniSvnelovnad daqveiTeba. rac 
ZiriTadad dakavSirebulia poliribosomuli kompleqsis 
darRvevasTan da aixsneba ribosomebis ricxvis Semcire-
biT. 
 temperaturis dacema 30°C-dan 25°C-mde saSemodgomo 
xorbalSi iwvevs asimilirebuli nivTierebebis tran-
sportirebis TiTqmis 2-jer Semcirebas. temperaturis 
16°C da zeviT awevis SemTxvevaSi mcirdeba naxSirwylebis 
raodenoba da izrdeba mSrali nivTierebebis dagroveba. 
savegetacio periodSi 3-5°C temperatura Tu gaxan-
grZlivda 7-10 dRiT, xorblis kulturaSi gamoiwvevs fo-
tosinTezis produqtiulobis mniSvnelovan dacemas, 
Tumca aseT pirobebSi ar irRveva satransporto jaWvi da 
energetikuli procesebi (es ukanaskneli mimdinareobs 
Senelebuli tempiT).  
 mniSvnelovania calkeuli agrokulturis ganviTa-
rebis fenofazebisa da sanayofe organoebis temperatu-
ruli maCveneblebi. Tu temperatura daeca 10°C-ze dabla 
ganayofierebis procesi Seferxebulad warimarTeba. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ras niSnavs aqtiuri da efeqturi temperatura da 

rogor daiangariSeba maTi jamebi? 
2. axseniT rogor mimdinareobs agrokulturebis fa-

zebis ganviTareba dagvianebul gazafxulze. 
3. rogor gavlenas axdens aqtiur temperatraTa jame-

bis Semcireba agrokulturebze vertikaluri zona-
lobis mixedviT? 

4. gansazRvreT haeris aqtiur temperaturaTa jamis 
dagroveba nomogramis mixedviT. 
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Tavi IV 

 

sinaTle 
 
4.1  sinaTlis agroekologiuri mniSvneloba  

agrocenozis produqtiulobisaTvis 
 
 agrokulturebisaTvis sinaTle warmoadgens erT-
erT Seucvlel ekologiur faqtors, romlis safuZvel-
zec mimdinareobs fotosinTezi. sinaTles pirdapiri gav-
lena aqvs mcenareTa zrdaze, ujredebsa da qsovilebSi 
sxvadasxva saxis procesebis diferenciaciaze.  
 sinaTlis intensivoba damokidebulia mxareebis eq-
spoziciaze. magaliTad, samxreTis eqspoziciaze ganaTeba 
TiTqmis 3-jer aRemateba CrdiloeTisas, orjer aRmosav-
leTisa da dasavleTisas. fotosinTezuri aparatis si-
naTliT uzrunvelyofisaTvis aucilebelia foTlebi mi-
marTuli iyos yvela mimarTulebiT, rac mniSvnelovani 
pirobaa fotosinTezisaTvis.  
 mcenaris mier organuli nivTierTebis dagrovebi-
saTvis saWiroa sinaTlis energetikuli mxare, romelic 
iqmneba mzis radiaciis daxmarebiT. igi unda sWarbobdes 
gansazRvrul mniSvnelobas, romelsac kompensaciis wer-
tils uwodeben. winaaRmdeg SemTxvevaSi, fotosinTezis 
procesSi mcenaris sunTqvaze ufro meti organuli niv-
Tiereba gaicema (daixarjeba) vidre Seiqmneba, rac mcena-
ris dakninebas gamoiwvevs. 
 miuxedavad imisa, rom mze gamoasxivebs radiaciis 
TiTqmis mudmiv raodenobas, dedamiwa wlis manZilze 
sxvadasxva raodenobis radiacias Rebulobs, rac gamoi-
xateba weliwadis droebis arsebobaSi. cnobilia, rom ek-
vatoriuli ganedebi (tropikebi, subtropikebi) wlis man-
Zilze ufro met mzis radiacias Rebuloben atmosferos 
zeda fenebSi, vidre maRali ganedebis regionebi (arqtika, 
antarqtika). 
 mzis radiacia Sedgeba sxvadasxva sigrZis eleqtro-
magnituri talRebisagan. mzis radiaciis talRis sigrZes 
aqtinometriaSi gamoxataven mikrometrebSi (mkm). mzis 
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sxivuri energiis dayofas talRebis sigrZis mixedviT 
speqtrs uwodeben, romelic iyofa sam ZiriTad nawilad:  
1. ultraiisfer sxivebad (talRis sigrZe < 0.40 mkm);  
2. xilul sxivebad (talRis sigrZe 0.40-0.76 mkm);  
3. infrawiTel sxivebad (talRis sigrZe ≥ 0.76 mkm).  

atmosferos zeda sazRvarze mzis jamuri radiacii-
dan sxivuri energiis 46% speqtris xilul nawilze modis, 
47% infrawiTelze, 7% ultraiisferze.   

sinaTlis speqtrul gavlenas didi mniSvneloba aqvs 
mcenaris zrda-ganviTarebisaTvis. mcenaris fiziologi-
uri procesebis normaluri mimdinareobisaTvis mniSvne-
lovania mokletalRovani radiacia, romlis talRis sig-
rZe 0.1-4.0 mkm farglebSi icvleba. infrawiTeli radiacia 
(>0.76 mkm) mcenareTa zrda-ganviTarebaze axdens mxolod 
siTbur efeqts. ultraiisferi radiacia moqmedebs mce-
naris zrdis procesze, xolo xiluli radiacia mTlianad 
ganapirobebs mcenaris fiziologiuri procesebis msvle-
lobas. es is energetikuli resursia, romlis STanTqmi-
Tac mcenare aregulirebs mis sasicocxlo procesebs. 
speqtris am ubanze naTlad Cans fotosinTezurad aqtiu-
ri radiaciis (far) mniSvneloba. radiaciis im nawils, ro-
melsac STanTqavs foTlis qlorofilis marcvlebi fizi-
ologiuri radiacia ewodeba. fotosinTezis procesisaT-
vis gamoiyeneba jamuri radiaciis is nawili, romelic 
mdebareobs sxivis 0.38-0.71 mkm talRis sigrZis interval-
Si da mas far-s uwodeben. foTolze dacemuli mTliani 
sxivuri energiidan STainTqmeba 73%, xolo 27% gatarde-
ba (naxazi 4.1.1).  
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1 - (27%) gatarebuli foTolze dacemuli sxivuri energia 
2 - (73%) STanTqmuli foTolze dacemuli sxivuri energia 
 
nax. 4.1.1 foTolze dacemuli mTliani sxivuri energia 

 
STanTqmuli 73%-dan fotosinTezis process xmar-

deba 1-5%, danarCeni siTbur energiaSi gadadis da ixar-
jeba sunTqvasa da aorTqlebaze.  

fotosinTezurad aqtiur radiacias da misi ganawi-
lebis aRricxvas droSi da teritoriis mixedviT didi 
mniSvneloba aqvs maRali mosavlis miRebisaTvis. igi war-
moadgens agrokulturebis produqtiulobis erT-erT 
ZiriTad faqtors. 

far-is gansazRvrisaTvis saWiroa vicodeT pirdapi-
ri da gabneuli radiaciis maCveneblebi: 

 
ΣQfar= 0.43S/ + 0.57D 

 
sadac ΣQ - aris fotosinTezurad aqtiuri radiaci-

is jami (far), S/ - pirdapiri radiaciis jami horizonta-
lur zedapirze, xolo D - gabneuli radiaciis jami gan-
sazRvrul periodSi (dekada, Tve, savegetacio periodi 
da a.S.). 

sasoflo-sameurneo savargulebis radiaciuli ba-
lansis Seswavla SesaZleblobas iZleva gamoTvlili iq-
nas, im radiaciis raodenoba, romelic STainTqmeba kul-
turuli mcenareebis da niadagis mier. 
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radiaciuli balansis gantoleba gamoisaxeba Sem-
degnairad: 

B= Q - Ra - Eef 
 

sadac Q - aris mTliani anu jamuri radiacia; Ra - 
arekvlili radiacia; Eef - efeqturi gamosxiveba. Tu Semo-
suli radiacia metia gasulze, radiaciuli balansi dade-
biTia da dedamiwis moqmedi fena Tbeba. uaryofiTi radia-
ciis dros es fena civdeba. radiaciuli balansi dRisiT 
dadebiTia, xolo RamiT uaryofiTi. 

sinaTlis regulirebadi reJimis Seqmna sasoflo-sa-
meurneo naTesebSi saSualebas iZleva srulad warimar-
Tos fotosinTezis procesi, mniSvnelovnad amaRldes 
mzis sxivuri energiis zemoqmedebis done, rac sagrZnob-
lad zrdis organuli masis raodenobas. aRsaniSnavia, rom 
Rrublian dReebSi far-is intensivoba gansakuTrebiT ag-
rocenozis xSir naTesebSi, nargavebSi, aseve saTburebSi 
ar aris sakmarisi, rac iwvevs mcenarTa produqtiulobis 
Semcirebas. mcenareTa maRali produqtiulobisaTvis 
(niadagis damuSaveba, sasuqebis gamoyeneba, axali jiSebis 
gamoyvana da a.S.) saWiroa iseTi agrocenozebi, sadac 
far-is an jamuri radiaciis sasargeblo moqmedebis koe-
ficienti maqsimaluri iqneba. ase magaliTad, kartofi-
lis kulturis mier far-is gamoyenebis sasargeblo moq-
medebis koeficienti Seadgens 2.38%, sufris Warxlis - 
1.91%, Wvavis - 2.42%, xorblis - 2.68%, Svriis - 2.74%. ag-
rokulturebis produqtiuloba, Tu maTi organuli ma-
sis mier gamoyenebulia mzis sinaTlis energiis 0.5-1% mo-
savali dabalia, 1-2% - saSualoa, 2-3% - kargia, 3-4% - ma-
Ralia, xolo 4-5% - Zalian maRalia. 

fotosintezurad aqtiuri radiaciis gatarebisa da 
STanTqmis ZiriTad ganmsazRvrel faqtors warmoadgens, 
rogorc naTesebis, ise mravalwliuri nargavebis, zedapi-
ruli foTlebis farTobis damokidebuleba mindvris 
farTobze. fotosinTezurad aqtiuri radiaciis (far) 
STanTqma izrdeba foTlis farTobis gadidebasTan er-
Tad. optimaluri STanTqma warmoebs maSin, roca foTle-
bis farTobi Seefardeba 40 000 m2. aRniSnuli ricxvis gaz-
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rdis SemTxvevaSi  aqtiuri radiaciis STanTqma aRar ima-
tebs. 

far-is mcenareSi gatareba damokidebulia mzis 
dgomis simaRleze da foTlis orientaciaze. mzis maRal 
simaRleze dgomis dros (>35°) pirdapiri radiacia Zlie-
rad iWreba rogorc naTesebSi, ise nargaobaSi, Tu foT-
lebi vertikaluradaa orientirebuli sxivebisadmi. mzis 
dabali mdgomareobisas radiaciis gatareba intensiuria 
maSin, rodesac foTlebis mdebareoba ganlagebulia TiT-
qmis vertikalurad an horizontalurs uaxlovdeba. upi-
ratesobiT xasiaTdebian pirdapir mdgomi dabalmozardi, 
viwro, intensiuri simwvanis foTlebi. aseTi forma uz-
runvelyofs sinaTlis Tavisufal gaRwevas mcenareebSi, 
rac saSualebas iZleva TiTqmis orjer gaizardos foT-
lebis zedapiris farTobi. aRniSnulis xarjze TiTqmis 
samjer izrdeba fotosinTezis produqtiuloba. mexile-
obaSi mniSvnelovania iseTi palmeturi jiSebis gamoyene-
ba, romelTa varji ganapirobebs radiaciuli reJimis op-
timalur gamoyenebas, rac xels uwyobs mosavlis gadide-
bas. maTi produqtiulobis meti wili mcenaris saerTo ma-
saze modis, xolo TviTon mcenares, rogorc fotosinTe-
Tikur sistemas gaaCnia optimaluri konstruqcia (dabal-
mozardi jiSebi). 

erTwliani mcenareulobis naTesi, mravalwliur 
nargaobasTan SedarebiT, warmoadgens rTul optikur 
sistemas, romelic mzis radiaciis nakadis Tavisebur ga-
danawilebas axdens. SedarebiT maRal da mWidro naTeseb-
Si (simindi, Saqris lerwami da sxva) airekleba radiaciis 
20-25%, xolo radiaciis danarCeni an STainTqmeba zedapi-
ris zeda iarusis foTlebiT, an foTlebi qveviT gaata-
rebs, ise rogorc filtrSi. meCxer naTesebSi pirdapiri 
da gabneuli radiacia gaivlis qveda iarusis foTlebamde 
da SeiZleba niadagis zedapiramdec ki CaaRwios. simindis 
SemWidrovebul naTesebSi qveda iarusis foTlebze mo-
dis 10-20-jer naklebi radiacia, vidre zeda iarusis 
foTlebze. amasTanave, icvleba radiaciis speqtruli Se-
madgenlobac.  
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agrokulturebis produqtiulobis Sesaxeb Catare-
buli gamokvlevebi emyareba garkveul kanonzomierebebs. 
kerZod, kulturaTa nargavebis asakis matebasTan erTad 
nazardi sawyis etapze matulobs, aRwevs gansazRvrul 
maqsimums, Semdeg ki ecema. magaliTad, xorblis produq-
tiuloba miwaTmoqmedebis maRali kulturis pirobebSi - 
marcvlisa da namjis saerTo raodenobidan mSrali nivTi-
ereba Seadgens 10 t/ha, Saqris WarxlisaTvis 16 t/ha. 

mcenareTa produqtiuloba didia tenian subtropi-
kebSi, sadac mSralma masam SeiZleba miaRwios 80 t/ha, rac 
gamowveulia adgilobrivi klimaturi pirobebiT. aRniS-
nul pirobebSi mcenareebi awarmoeben vegetacias TiTqmis 
mTeli wlis ganmavlobaSi. 

 
 kiTxvebi TviTSemowmebisaTvis 
1. gaanalizeT sinaTlis intensivobis damokidebuleba 

eqspoziciaze. 
2. axseniT organuli nivTierebebis dagrovebisaTvis 

sinaTlis energetikuli mxaris saWiroeba (kompensa-
ciis wertili). 

3. daaxasiaTeT mzis sxivuri energia talRis sigrZis 
mixedviT da ganmarteT maTi roli agrokulturebis 
zrda-ganviTarebaSi. 

4. ras ewodeba fotosinTezurad aqtiuri radiacia  
(far), rogor ganisazRvreba misi jami da agrokul-
turebis mier gamoyenebuli far-is sasargeblo moq-
medebis koeficienti (mqk)? 

5. gamosaxeT radiaciuli balansis gantoleba. 
6. ras emsaxureba sinaTlis regulirebadi reJimis Seq-

mna?  
 
 

4.2 sinaTlisadmi mcenareTa ekologiuri jgufebisa da 
morfologiuri Taviseburebebis damokidebuleba  

 
 sinaTlisadmi damokidebulebis mixedviT mcenaree-
bi iyofa 3 ekologiur jgufad:  
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 1. heliofitebi (sinaTlis moyvarulebi), romelTa 
zrda-ganviTareba warmatebiT mimdinareobs ganaTebiT uz-
runvelyofil pirobebSi. heliofitebis saxeobebs miekuT-
neba samxreT udabnoebis, tundrisa da zogierTi maRali 
mTis mcenareuloba. am ekologiur jgufSi yvelaze metad 
sinaTlismoyvarul  mcenareebs warmoadgens - ifani, ver-
xvi, aryis xe, lariqsi da fiWvi. Tumca, zogierT maTgans 
SeuZlia ganviTardes susti ganaTebis pirobebSic. 
 heliofitebisaTvis damaxasiaTebelia msxvili to-
tebi, kargad ganviTarebuli meqanikuri qsovili, rac uf-
ro SesamCnevia maRalmTis mcenareebze. maTi fesvebi uf-
ro grZeli da datotilia, radgan meti sinaTlis pirobeb-
Si niadagis tenis didi raodenoba sWirdebaT. sinaTlis 
deficitis pirobebSi heliofitebs SeiZleba ganuviTar-
des eTiolirebuli totebi. aRsaniSnavia, rom am jgufSi 
Semavali mcenareebi wayinvebisa da mavneblebis mimarT 
rezistentuli arian. 
 2. Crdilisamtani ekologiuri jgufis saxeobebs mi-
ekuTneba iseTi mcenareebi, romlebsac ganviTareba SeuZ-
liaT kargad ganaTebul adgilebSi, Tumca ukeT grZnoben 
Tavs, randenadme daCrdilul adgilebSi. am jgufis mce-
nareebia - naZvi, rcxila, wifeli, bza, soWi, dafna. 
 Crdilisamtani mcenareebis varji ufro Sekrulia, 
xSir SemTxvevaSi SefoTlilia, normaze naklebi ganaTe-
bis gamo totebi adre uxmebaT, xdeba xis RerZis swrafad 
wmenda wvrili totebisagan. amitom am jgufis mcnareebis 
varji ZiriTadad maRlaa ganlagebuli. 
 3. sciofitebis (Crdilis mcenareTa saxeobebi) 
jgufs miekuTneba mcenareebi, romlebic sruli ganaTe-
bis pirobebSi cudad viTardebian. Tumca, maT Soris ari-
an fakultaturi mcenareTa saxeobebic, anu romelTac 
SeuZliaT sakmaod ganaTebul pirobebSi ganviTareba (ara 
srulyofilad) da obligaturi, romlebic mzis sinaTle-
ze ver viTardebian, radgan qlorofili sinaTleze eSle-
baT. mzis sinaTleze aseTi mcenaris foTlebi SeiZleba 
mwvane Seferilobis darCes mxolod im SemTxvevaSi, Tu 
mcenare awarmoebs imaze met qlorofils, ramdenis daS-
lac moxda. fiziologiur procesebs mcenareSi ganapiro-
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bebs dRe-Ramuri ritmi, maqsimumiTa da minimumiT gansaz-
Rvrul saaTebSi.  
 mcenareTa ekologiuri jgufebis sinaTlisadmi da-
mokidebulebis morfologiur Taviseburebas da Segue-
bas warmoadgens fotomasinTezirebeli zedapiris far-
Tobis gadideba da foTlebis ganlageba sivrceSi. maga-
liTad, agrocenozSi marcvleuli kulturebis naTesebi 
zeda iarusis foTlebs ganalagebs sinaTlisadmi verti-
kaluri mimarTulebiT, qveda iarusisas, romlebic Seda-
rebiT daCrdilulia odnav daxrili kuTxiT - horizon-
tidan, xolo Sua iarusis foTlebs uWiravT Sualeduri 
mdgomareoba. ekologiuri TvalsazrisiT, pirvelxaris-
xovani mniSvneloba aqvs mcenareTa mier, sinaTlis energi-
is nakadis gatarebasa da foTlebis moqmedi zedapiris si-
dides Soris damokidebulebas, romelic mcenareuli sa-
faris farTobis erTeulze modis da foTlis zedapiris 
indeqs (fzi) uwodeben.  
 foTlebis farTobis gadideba xelsayrelia sinaT-
lis srulyofilad gamoyenebisaTvis, Tumca iwvevs niada-
gidan wylis aorTqlebas da mis deficits. am ukanaskne-
lis Sedegad sabolood izrdeba mcire zomis foTlebi. 
foTlis zedapiris Zlier gadideba, aseve iwvevs nargave-
bis gaxSirebas da aqedan gamomdinare, mcenareebis mier 
erTmaneTis daCrdilvas da sxva. amitom foTlebis zeda-
piris  gadidebis xarjze mcenareTa produqtiulobis 
gazrdas garkveuli sazRvari aqvs. maSasadame, unda gamo-
inaxos, sxvadasxva mcenarisaTvis misi optimaluri mniS-
vneloba. dadgenilia, rom agrozenozSi kulturebi da 
bunebriv cenozSi mcenareTa foTlebis zedapiris indeq-
si xSirad Seadgens 5-6, e.i. niadagis 1 ha dafarulia 5-6 ha 
foTlebis feniT. aseTi pirobebi agrokulturebisaTvis 
iTvleba optimalurad da iZleva maRal produqcias, xo-
lo aRniSnul indeqsze dabla (2-3), fitocenozis produq-
tiuloba mcirdeba. aRsaniSnavia, rom zomaze metad foT-
lebis farTobis gadideba ar aris sasargeblo, radgan igi 
arRvevs normalur damokidebulebas foTlebis zedapir-
sa da fesvTa sistemas Soris. gaZlierebuli radiaciis, 
qaris moqmedebisa da sxva zemoqmedebis gamo, mcenare Se-
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iZleba dadges wylis deficitis saSiSroebis winaSe, rac 
sabolood gamoiwvevs intensiur aorTqlebas, Tanmdevi 
uaryofiTi SedegebiT. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ra TvisebebiT xasiaTdeba heliofitebi? 
2. ganixileT mcenaris Tvisebebi, romliTac isini 

Crdilisamtan ekologiur jgufSi xvdebian. 
3. rogori tipis mcenareebi miekuTvnebian sciofite-

bis jgufs? 
4. raSi mdgomareobs mcenareTa ekologiuri jgufebis 

sinaTlisadmi damokidebulebis morfologiuri Ta-
visebureba? 

 
 
4.3 sinaTlis reJimis ekologiuri mniSvneloba  

agrokulturebis gavrcelebaSi 
 
 mzis radiaciis intensivoba da sinaTlis speqtra-
luri Semadgenloba damokidebulia geografiul mdeba-
reobaze. magaliTad, CrdiloeT ganedebSi sinaTle Sesus-
tebulia, magram igi xangrZlivia, Warbobs gabneuli si-
naTle, romelic mdidaria grZeltalRiani (infrawiTeli) 
sxivebiT. samxreTiT dRe moklea, ekvatorze Seadgens 12 
saaTs. aq sinaTlis intensivoba maRalia da didia mokle-
talRiani (ultraiisferi) sxivebi. maSasadame, samxreTis 
ganedze agrokulturebis zrda-ganviTareba mimdinare-
obs mokle dRis pirobebSi, CrdiloeTis ganedze - grZeli 
dRis pirobebSi. 
 ukiduresad daCrdilul adgilebSi, sadac sinaTle 
ver aRwevs, xe-mcenareTa mraval saxeobas aReniSnebaT 
eTiolirebis movlenebi, aseTi niSnebia TeslebSic da tu-
berebSic. am dros ixarjeba sakveb nivTierebaTa maragi da 
Reroebi miiswrafian sinaTlisaken. magaliTad, bnel sar-
dafSi moTavsebul kartofils (Tu droulad ar iqna mox-
marebuli, an Teslad gatanili), garkveuli siTbosa da 
tenis SeZenisas SeiZleba ganuviTardes eTiolirebuli 
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Rero (1.5 m da meti sigrZis), im mimarTulebiT, sadac od-
navi sinaTle aRwevs an periodulad Semodis.  
 mcenaris sinaTlisadmi midrekileba fototropiz-
mis saxelwodebiTaa cnobili. misi ekologiuri mniSvne-
loba didia foTlebisa da ReroebisaTvis. maTi funqciaa, 
rac SeiZleba moxerxebulad daikavon iseTi mdgomareoba, 
romlis dros mcenare miiRebs sinaTlis optimalur rao-
denobas. zomieri ganaTeba xels uwyobs agrokulturis 
vegetatiuri organoebis ganviTarebas, kerZod, sanayofe, 
reproduqciul kvirtebs. savegetacio periodSi nayofe-
bis, marcvleulis mosavlisaTvis saWiroa meti ganaTeba, 
meti naTeli dReebi. aRniSnul periodSi kulturis mcire 
zomis foTlis zedapiri, xSirad iwvevs mosavlis formi-
rebis Seferxebas. aseTi tipis foTlebi sustad iyeneben 
mzis sxivur energias. aqedan gamomdinare, maRali mosav-
lis miRebis mizniT, pirvelxarisxovani mniSvneloba aqvs 
agrokulturebis foTlebis ganviTarebas, maTi zedapi-
ris srul formirebas, raTa optimalur mdgomareobaSi 
iyos foTlis saasimilacio aparati da aqtiurad moqme-
debdes, rac gazrdis fotosinTezis produqtiulobis 
gamoyenebas mosavlis formirebisaTvis. 
 mzis sxivuri energiis gamoyenebis dabali done aix-
sneba mravali mizeziT. xSirad iqmneba meCxeri tipis naTe-
sebi da nargavebi. amitom sinaTlis energiis garkveuli na-
wili STainTqmeba foTlebis mier, danarCeni ki gaivlis ni-
adagSi. naTesebi da nargavebi, romelTa mier sinaTlis 
energia gamoiyeneba mxolod 0.5-1%-iT, aucilebelia maTi 
gamoyenebis koeficienti gizardos 3-4%-mde. amisaTvis sa-
Wiroa, Sesabamis doneze miviyvanoT sxva faqtorTa moqme-
debis SeTanawyoba, rac mniSvnelovan wilad ganapirobebs 
produqtiulobas, pirvel rigSi is faqtorebi, romlebic 
imyofebian minimumSi. aseT faqtorebs miekuTvnebian: 
wyalmomarageba, niadagis nayofiereba, calkeul SemTxve-
vaSi Tesvis vadebi, niadagis damuSaveba, naTesebisa da nar-
gavebis struqtura da sxva. aqedan gamomdinare, sayurad-
Reboa ekologiur faqtorTa kompleqsuri zemoqmedeba. 
 mzis sxivuri energia aramarto qmnis organul niv-
Tierebebs, aramed regulirebasac uwevs kulturebis fi-
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ziologiuri procesebis ganviTarebas. aRniSnuli proce-
sebi damokidebulia dRe-Ramur ciklze (sinaTle-sibne-
le), romelic ganisazRvreba saaTebis raodenobiT mzis 
amosvlidan mis Casvlamde. igi wlis ganmavlobaSi icvle-
ba adgilis geografiuli ganedis mixedviT.   
 dRis xangrZlivobis reaqciis mixedviT kulturebi 
iyofa 3 ZiriTad jgufad: 1. grZeli (xangrZlivi) dRis; 2. 
mokle dRis; 3. fotoperioduli (neitraluri). grZeli 
dRis mcenareebis jgufs miekuTvneba is kulturebi, rom-
lebic yvaviloben da iZlevian nayofs (marcvals) aranak-
leb 12 saaTiani dRis xangrZlivobisas. aseTi kulture-
bia: xorbali, qeri, Svria, kombosto, boloki, kitri, sa-
laTi, Tvis boloki, mdogvi, wiwmati, cereco, kartofili, 
lobio, Saqris Warxali da sxva (saSemodgomo da sagazaf-
xulo kulturebi).  
 grZeli dRis mcenareebi kargad ganviTardebian da 
ayvavdebian samxreTiT, Tu dRis xangrZlivobas gavzrdiT 
18-20 saaTamde (gavanaTebT maT mzis Casvlis Semdeg xe-
lovnuri ganaTebiT). 
 dabali temperaturebis (10-14°C), SemTxvevaSi grZe-
li dRis mcenareTa saxeobebs yvavilobisaTvis WirdebaT 
mokle dReebi. Tu CrdiloeT ganedidan, grZeli dRis 
mcenares gadavitanT samxreT ganedSi (tropikebi an sub-
tropikebi), mokle dRis pirobebSi, SeiZleba ar daiwos 
yvaviloba. yvavilobis faza daiwyeba mxolod mocemuli 
ganedis mTian pirobebSi, sadac dabali temperaturebia. 
maRal temperaturas SeuZlia gamoiwvios Seqcevadi pro-
cesic. Tu mokle dRis mcenares - fetvs davayovnebT 7-10 
dRiT maRali temperaturis pirobebSi (28-30°C), SesaZle-
belia man dakargos mokle dRisadmi moTxovnilebis Tvi-
seba.  
 mokle dRis mcenareTa jgufs miekuTvnebian 12 saaT-
ze naklebi dRis xangrZlivobis kulturebi, romlebic 
swrafad iwyeben yvavilobas dRis ganaTebis Semcirebisas. 
aseTi kulturebia: simindi, mzesumzira, fetvi, nesvi, 
badrijani, parkosnebis umravlesoba, Tambaqo, xaxvi, War-
xali da sxva. 
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 mokle dRis mcenareebi (samxreTis) CrdiloeTis ga-
nedze gadaadgilebisas SeiZleba ayvavdnen da gamoiRon 
nayofi, Tu dRis xangrZlivoba Semcirebuli iqneba 14-15 
saaTamde. mcenareebis ganviTarebaze mzis intensivobas-
Tan erTad mniSvnelovan gavlenas axdens sinaTlis speq-
truli Semadgenloba. magaliTad, mokle dRis tropiku-
li da subtropikuli kulturebis normaluri ganviTare-
bisaTvis saWiroa intensiuri mzis sinaTle mokletalRia-
ni sxivebiT (ultraiisferi). 
 mcenareTa saxeobebs gaaCniaT dRis xangrZlivobaTa 
minimumebisa da maqsimumebis ganmsazRvreli kritikuli 
mniSvnelobebi, romelTa sazRvrebis miRma, es mcenareebi 
ar viTardebian. anu, mcenareTa is ekologiuri jgufebi, 
romlebic upiratesobas aniWeben gansazRvruli kritiku-
li minimumis periods, CaiTvleba grZeli dRis mcenaree-
bad. xolo isini, romlebic normalurad yvaviloben da 
nayofs iZlevian, maSin roca fotoperiodi kritikul maq-
simumze naklebia iTvlebian mokle dRis mcenareebad. 
Tumca, grZeli da mokle dRis es periodi, mcenareTa ume-
tesobisaTvis imyofeba 12-14 saaTis sazRvrebSi. 
 kanonzomieria, rom CrdiloeT ganedze mozardi 
mcenareTa saxeobebi, unda iyos grZeli dRis, radgan maTi 
mokle vegetaciis periodi emTxveva grZeli dReebis xan-
grZlivobas. saSualo ganedebze (35-40°C) gvxvdeba grZeli 
da mokle dRis mcenareuloba. zogadad, CrdiloeTisken 
ufro metad gavrcelebulia grZeli dRis mcenareuloba 
da piriqiT, samxreTisken - mokle dRis. 
 agrocenozSi CrdiloeTidan samxreTiT grZeli 
dRis mcenareebis rigebis mixedviT daTesvisas, xolo aR-
mosavleTidan dasavleTiT mokle dRis mcenareebis (mze-
sumzira, simindi) - ukeTesad viTardebian da iZlevian ma-
Ral mosavals. es aixsneba imiT, rom aRmosavleTidan da-
savleTiT ganlagebul rigebSi, mcenareebi ukeTesad ari-
an uzrunvelyofili ganaTebiT da dila-saRamos Sedare-
biT met grZeltalRian (infrawiTeli) sxivebs iReben. Se-
iZleba iTqvas, rom aRmosavleTidan dasavleTiT rigebSi 
ganlagebuli agrokulturebi ukeTes Sedegs iZlevian, 
vidre CrdiloeTidan samxreTiT ganlagebuli. 
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 fotoperioduli (neitraluri) mcenareTa jgufis-
Tvis dRis xangrZlivoba ganusazRvrelia. isini yvavilobas 
iwyeben dRis nebismieri xangrZlivobis dros. aseTi kultu-
rebia: sorgo, mzesumzira, pomidori, lobio da sxva. 
 fotoperiodizmi, rogorc dRisa da Ramis xan-
grZlivobis Sefardeba, damokidebulia adgilis geogra-
fiul ganedze, romelsac gansakuTrebuli mniSvneloba 
aqvs ekologiuri TvalsazrisiT (mcenareTa arealis gan-
sazRvrisas). 
 sinaTlis faqtoris xangrZlivobisa da misi intensi-
vobis varirebam SeiZleba migviyvanos cilis Semcvelobis 
cvlilebamde, rogorc raodenobrivi, aseve xarisxobrivi 
maCveneblebis TvalsazrisiT. cilis Semcveloba izrdeba 
fotoperiodis gaxangrZlivebasTan da ganaTebis inten-
sovobasTan erTad. ganaTebis xangrZlivobasa da mar-
cvalSi cilis Semcvelobas Soris korelaciuri damoki-
debuleba sakmaod maRalia da igi 0.81 utoldeba. analo-
giuri damokidebulebis mWidro korelaciuri kavSiria 
kartofilis tuberebis zrdasa da kartofilis Reroebis 
(foCebis) masas Soris. rac ufro metia kartofilis Re-
roebis masa, miT metia misi tuberebis nazardi da piri-
qiT. es damokidebuleba gamoixateba regresiis gantole-
biT y=0.25x+0.5, sadac y - tuberebis mosalodneli nazar-
dia (t/ha), x - Reroebis masa (t/ha). 
 

 kiTxvebi TviTSemowmebisaTvis 
1. axseniT mzis radiaciis intensivobisa da sinaTlis 

speqtruli Semadgenlobis damokidebuleba geogra-
fiul mdebareobaze. 

2. ras niSnavs fotoperiodizmi? 
3. ra mizezebiT aixsneba mzis sxivuri energiis gamoye-

nebis dabali done? 
4. rogoria dRis xangrZlivobis mixedviT mcenareTa 

jgufebi? 
5. gaanalizeT sinaTlis faqtoris xangrZlivobasa da 

marcvalSi cilis Semcvelobas Soris korelaciuri 
damokidebuleba.  
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Tavi V 

 

edafuri (niadaguri) faqtorebi 

 

5.1 niadagis ekologiuri faqtorebi 
 
 niadagi warmoadgens dedamiwis geomembranas, ro-
melsac gaaCnia regulirebis, Tavdacvis, buferis, gar-
daqmnis da sxva SesaZleblobebi. is warmoadgens fizikur 
garemos adamianTa arsebobisaTvis da amave dros warmoe-
bis saSualebaTa ekonomikuri safuZvelia. mis warmoqmna-
ze did gavlenas axdens klimaturi pirobebi, ZiriTadad 
ki temperatura da naleqebi. gamomdinare aqedan niadagi 
xasiaTdeba siTbos, wylis da haeris reJimiT.  
 siTburi reJimi. mcenareTa sicocxlisaTvis erT-
erT umniSvnelovanes faqtors niadagis temperatura 
warmoadgens, romelic damokidebulia mzis radiaciaze 
da gansazRvravs meqanikuri, geoqimiuri da biologiuri 
procesebis intnsivobas. temperatura gavlenas axdens 
qimiur reaqciebze, romlis siCqare vanT-hofis wesis mi-
xedviT 2-jer izrdeba temperaturis yoveli 10°C-is mate-
bisas. temperaturis araerTgvarovani ganawilebis gamo, 
qimiuri reaqciis siCqare diferencirebulia. temperatu-
ris (40-50°C-mde) matebisas, izrdeba baqteriebis bioqimi-
uri moqmedebis intensivoba. aRniSnul temperaturebze 
ufro maRla mikroorganizmebis cxovelmoqmedeba dakni-
nebulia. aseve, mkveTrad neldeba da sabolood wydeba 
biologiuri movlnebi 0°C temperaturaze dabla. 
 niadagis mier mzis energiis STanTqma damokidebu-
lia mis ferze, zedapiris xasiaTze da siTbotevadobaze. 
muqi feris niadagebi, romlebic mdidaria organuli niv-
TierebebiT energiulad STanTqaven mzis sxivebs. maTi 
arekvlis unari daaxloebiT 15-20% Seadgens. rac Seexeba 
Ria feris niadagebs (umetesad qviSnari), romlebic Sei-
caven umniSvnelo raodenobiT organul nivTierebebs, 
naklebad STanTqaven mzis sxivebs da aireklaven maT 40-
45%-mde. 
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 unda aRiniSnos, rom niadagis moculobiTi siTbote-
vadoba izrdeba misi tenianobis gadidebisas. amitom te-
niani niadagis gaTbobisaTvis ixarjeba meti siTbos rao-
denoba, vidre nakleb teniani niadagis gaTbobisaTvis. ni-
adagidan siTbos gamosxiveba, aseve damokidebulia mis 
tenianobaze, Semadgenlobaze da zedapiris agebulebaze. 
 wylis reJimi. wyali warmoadgens fizikur-qimiuri 
da biologiuri procesebis im erT-erT ZiriTad pirobas, 
romelic mimdinareobs niadagSi. meti wili niadagebisaT-
vis tenis ZiriTad wyaros warmoadgens atmosferuli na-
leqebi. aRniSnuli naleqebidan miRebuli wyali or-
Tqldeba, Caedineba zedapiruli nakadis saxiT, CaiJoneba 
niadagSi da Sedis miwisqveSa, gruntis wylebis Semadgen-
lobaSi. yvela aseTi tipis wylebs garkveuli roli aqvs 
niadagis formirebaSi. 
 niadagis tenianobas ZiriTadad gansazRvravs mosu-
li naleqebis wylis tipi. magaliTad, Tavsxma wvimebis 
umetesi nawili ver aswrebs CaaRwios niadagSi da miedine-
ba zedapirze nakadis saxiT. zomierad (10-20 mm xangrZli-
vi periodis ganmavlobaSi - erTi dRe-Rame) mosuli at-
mosferuli naleqebi niadagSi uzrunvelyofen tenis ma-
rags. didi mniSvneloba aqvs, agreTve Tovlis safars (20-
30 sm da meti). Tovlis dnobis Sedegad wyali CaiJoneba ni-
adagSi, sadac iqmneba tenis maragi sakmaod xangrZlivi 
drois ganmavlobaSi. 
 niadagSi wyali imyofeba sxvadasxva formiT da 
mdgomareobiT. Tumca mcenarisaTvis igi nebismieri for-
miT misawvdomi ar aris. dadgenilia, rom niadagSi wyali 
imyofeba sam mdgomareobaSi - myari (yinulis saxiT), siT-
xiseburi da orTqliseburi. garda yinulisa niadagSi Se-
iZleba gamovyoT wylis Semdegi formebi: 1. qimiurad da-
kavSirebuli; 2. orTqliseburi; 3. sorbciulad dakavSi-
rebuli (higroskopulad, apkiseburad); 4. Tavisufali 
wyali (kapilaruli, gravitaciuli).  
 haeris reJimi. niadags axasiaTebs haeraciuli reJi-
mi, romelic mWidrod aris dakavSirebuli wylis reJim-
Tan. rac metia niadagis tenianoba, miT mcirea niadagSi 
haeri da Sesabamisad haeracia. niadagSi gaZlierebulma 
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haeraciam SeiZleba gamoiwvios niadagis mniSvnelovani 
gamoSroba. humiduri klimatis (tundrebi, wiwvovani tye) 
adgilebSi, naleqebis didi raodenobisas niadagis haera-
cia Zalze dabalia. haeracia niadagSi ecema aseve maRali 
tenianobis gaxangrZlivebiT, Tixis nawilakebis Semcve-
lobis gadidebisas, ustruqturobisa da sxva. Sebrune-
bul process aqvs adgili, rodesac Rrma Rrmulebi (xvre-
lebi) iwveven gravitaciuli wylis swrafad Cadenas, rac 
aZlierebs haeracias da niadagis saTanadod gamoSrobas. 
 niadagis ZiriTad Tvisebas, romelic gavlenas ax-
dens mcenareTa sicocxlisunarianobaze miekuTvneba nia-
dagis fizikuri struqtura, siRrme (sisqe), niadagis qimi-
uri Semadgenloba da sxva. niadagis eqspozicia (daxrilo-
ba) mcenarisaTvis ekologiuri TvalsazrisiT ar warmo-
adgens umniSvnelo faqtors, radgan mcenareTa erTi na-
wili upiratesobas aniWebs niadagis horizontalur mde-
bareobas, xolo zogierTi maTgani niadagis zedapiris 
daxrilobas. Tumca, orive SemTxvevaSi es Tavisebureba 
arapirdapir moqmedi faqtoria. 
 niadagis siRrmes (sisqes) kulturebisaTvis didi 
ekologiuri mniSvneloba gaaCnia, radgan is kulturebi, 
romlebic niadagSi Rrmad ganalageben fesvebs, ar Ses-
wevT unari awarmoon zrda-ganviTareba mcire siRrmis ni-
adagebSi. aseTi niadagebi SeiZleba warmoiqmnas iq, sadac 
niadagwarmoqmnis procesebs xels ar uwyobs klimaturi 
pirobebi.    
 

 kiTxvebi TviTSemowmebisaTvis 
1. romeli klimaturi elementebi axdenen gavlenas nia-

dagis warmoqmnaze? 
2. rogoria temperaturis ganawileba niadagSi (siTbu-

ri reJimi)? 
3. ra warmoadgens niadagis tenianobis ZiriTad wyaros 

(wylis reJimi)? 
4. ra formiT da mdgomareobiT aris wyali niadagSi? 
5. axseniT niadagis tenianobasa da haeracias Soris da-

mokidebuleba. 
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6. ganmarteT niadagis siRrmis (sisqis) agroekologiu-
ri mniSvneloba. 

 
 
5.2  niadagis meqanikuri Semadgenlobisa da qimiuri 

Tvisebebis agroekologiuri mniSvneloba 
 
 niadagis meqanikuri Semadgenloba warmoadgens ga-
mofitvisa da qanebis Semdgomi biologiuri gadamuSave-
bis procesebis Sedegs. niadagi xasiaTdeba sxvadasxva zo-
mis mineraluri nawilakebis procentuli SefardebiT. 
mcenareulobaze niadagis meqanikuri Semadgenlobis uSu-
alo gavlena Zalze umniSvneloa. igi vlindeba maSin, ro-
ca niadagis simkvrive matulobs da es ukanaskneli ewina-
aRmdegeba mcenaris fesvTa sistemis SeRwevas. niadagis 
gansakuTrebuli Tvisebaa misi STanTqmiTi unari, rome-
lic xangrZlivad aCerebs sakveb nivTierebebs fesvebis 
moqmedebis zonaSi. igi damokidebulia daqucmacebuli 
nawilakebis raodenobaze, romelic Tixnar niadagebSi 
ufro metia, vidre silnarebSi.  
 niadagis nawilakebs didi mniSvneloba aqvs sakvebi 
elementebis dakavSirebisaTvis da mikroorganizmebis 
moqmedebisaTvis. niadagis nawilakebis Sinagani zedapiri 
ukuproporciulia minereluri nawilakebis diametris, 
rac metia igi, miT maRalia misi iongacvlis unarianoba da 
niadagi met wyals iWers (akavebs). mineraluri nawilake-
bis zomebis Semcireba iwvevs niadagis wyaldawevis unari-
anobis gazrdas, ris Sedegad misi haeracia ecema. aseTi 
pirobebia Seqmnili magaliTad `mZime niadagebSi”. 
 niadagebis fenis struqtura ZiriTadad gansaz-
Rvravs fesvTa sistemis SeRwevis SesaZleblobas gansaz-
Rvrul siRrmeSi, romelic met wilad ganapirobebs niada-
gis wyal-haeraciis da siTbur reJimebs, mikroorganizme-
bis aqtiurobas. igi warmoadgens sakvebi elementebiT sim-
didris maCvenebels. niadagis humusovani, marcvlovani 
struqtura miuTiTebs advilad misawvdomi mineraluri 
marilebis (gansakuTrebiT azotovani) simdidreze. niada-
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gis yvela Tviseba gavlenas axdens mcenareTa saxeobebis 
ekologiur Taviseburebaze. 
 niadagis qimiuri Tvisebebi. niadagSi mJavisa da fu-
Zis Semadgenloba qmnis niadagis xsnaris reaqcias, rome-
lic arsebiT rols asrulebs mcenareebis sasicocxlo 
procesebis marTvaSi. niadagis mJavianoba gamowveulia 
STanTqmiTi wyalbadis ionebiT, romlebic imyofebian ni-
adagis xsnarSi. wyalbadis ionebi ganapirobeben aqtiur 
mJavianobas, rac metad mniSvnelovania ekologiuri 
TvalsazrisiT da mas gamoxataven pH-is sididiT. neitra-
luri reaqcia pH=7 axasiaTebs gamoxdil wyals 22°C-ze. 
maSasadame, Tu pH 7-ze naklebia, maSin reaqcia mJavea, xo-
lo Tu pH 7-ze metia - tute. niadags pH-is mixedviT  yo-
fen ZliemJaved (pH=3-4), mJaved (pH=4-5), sustmJaved 
(pH=5-6), neitralurad (pH=6-7),  tuted (pH=7-8), Zlier-
tuted (pH=8-9). aRniSnuli pH-is sidideebis Sesabamisad, 
magaliTad neitraluri reaqcia aqvs Savmiwa niadagebs, 
mJave - ewer, Waobis da nacrisferi tyis tipis niadagebs, 
tute reaqcia  wablisfer niadagebs, Zliertute - damla-
Sebul niadagebs. 
 dadgenilia, rom mJavianoba Zlierdeba niadagis or-
ganizmebis gacvlis Sedegad, romlebic gamoyofen naxSi-
rorJangs niadagis xsnarSi. igi matulobs mcenareuli sa-
farisas, kerZod, mravali saxeobis Camonacveni wiwvovane-
bi da sxva. zogadad, mJavianoba matulobs RamiT mcenare-
ebis sunTqvis Sedegad da mcirdeba dRisiT, roca mcena-
reebi moiTxoven naxSirorJangs fotosinTezisaTvis. 
 niadagis pH-s mniSvnelovnad amcirebs samrewvelo 
sawarmoebis mier, gansakuTrebiT gogirdovani Semcvelo-
bis (SO2) emisiebi. niadagis tute reaqcia ganpirobebulia 
marilebis siWarbiT, romlebic hidrolizis dros war-
moqmnian Zlier tutes.  
 bunebriv pirobebSi mJavianoba yalibdeba klimatis, 
niadagis mineraluri da organuli Semadgenlobis, adgi-
lis reliefis da mcenareuli safaris gavleniT. maga-
liTad, udabnos da stepebis aridul pirobebSi Warbobs 
neitraluri da tute niadagebi. aseT zonaSi swrafad mim-
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dinareobs organuli narCenebis gaxrwna, amasTan, niadag-
Si maRalia CaCO3-is Semcvelobac da amitom niadagi tute 
reaqciiT xasiaTdeba. mJave niadagebi gavrcelebulia te-
nian klimatur pirobebSi, romelic ZiriTadad ganpirobe-
bulia niadagSi wylis dgomis Sedegad. aRniSnul piro-
bebs adgili aqvs vake reliefis SemTxvevaSi, sadac nia-
dagSi iqmneba haeraciis ukmarisoba, rac aZlierebs mis 
mJavianobas. 
 unda aRiniSnos, rom neitralur niadagebi tyis zo-
naSi sakmaod iSviaTad gvxvdeba. mas SeiZleba adgili 
hqondes zogierTi velis niadagebSi da Waobian dablobSi, 
Tu isini gruntis wylebiT teniandebian. 
 cnobilia, rom mJave niadagebi Raribia misawvdomi 
makroelementebiT - N, P, K, S, Mg, Ca, agreTve mikroele-
mentebiT -   Mo, Fe da sxva. gansakuTrebiT cudad aisaxeb 
momatebuli mJavianoba azotiT kvebaze, radgan nitrifi-
kaciis procesi mimdinareobs pH-is sakmaod viwro saz-
RvrebSi neitalurTan axlos. maSasadame, mJave niadagebi 
gamoirCeva cudi fizikuri TvisebebiT, humusis mcire 
SemcvelobiT, mikroelementebis procesis daqveiTebuli 
svliT, moZravi Al  da Mg momatebuli SemcvelobiT. garda 
amisa, mJave niadagebSi baqteriebi Zalze mgrZnobiarea, 
zogierTi reducentis moqmedeba daqveiTebulia, rac iw-
vevs dagrovili produqtis mxolod nawilobriv gax-
rwnas, rac didi raodenobis SemTxvevaSi niadagSi SeiZle-
ba gaxdes toqsikuri. 
 aRsaniSnavia, rom niadagis maRali mJavianoba afer-
xebs naxSirwylebisa da fosforis gacvlas, amcirebs ci-
lebisa da qlorofilis Semcvelobas. igi aseve, uaryofi-
Tad moqmedebs reproduqciul organoebze (Casaxvasa da 
ganayofierebaze). zogierTi agrokultura, magaliTad 
simindi, fetvi d sxva cudad itanen maRal mJavianobas. 
unda iTqvas, rom mJave niadagebze Zalze mcired aris 
warmodgenili kulturaTa mravalferovneba. zogadad, 
misi gaumjobeseba SesaZlebelia saTanado RonisZiebebis 
gatarebiT, rac xels uwyobs mravalsaxeobaTa sukcesiis 
msvlelobas. 
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 kiTxvebi TviTSemowmebisaTvis 
1. ra gavlenas axdens niadagis meqanikuri Sedgeniloba 

agrokulturis fesvTa sistemaze? 
2. ra gansazRvravs niadagis fenis struqturas da nia-

dagis xsnaris reaqcias? 
3. axseniT niadagis mJavianobis gaZlierebis da niada-

gis tute reaqciis gamomwvevi pirobebi. 
4. rogori qimiuri da fizikuri TvisebebiT xasiaTdeba 

mJave niadagi, ra uaryofiTi Tvisebebi gaaCnia maRa-
li mJavianobis niadags? 

  
  
5.3  niadagSi organul nivTierebaTa da cocxal  

organizmTa arsebobis ekologiuri mniSvneloba 
 
 niadagi, rogorc biosferos Semadgeneli nawili 
adaminisaTvis, mcenareebis, mikroorganizmebisa da cxove-
lebisaTvis warmoadgens sacxovrebel garemos. masSi bio-
logiuri, fizikur-qimiuri procesebi neli tempiT mimdi-
nareobs. dedamiwis zedapirze xdeba cocxali organuli 
narCenebis warmoqmna, xolo maTi mineralizacia niadagSi 
grZeldeba.  
 niadagSi arsebul nivTierebebs mcenareTa kvebaSi di-
di mniSvneloba aqvs. kerZod, esenia - humifikaciis produq-
tebi da mcenareTa arasruli gaxrwnis narCenebi. aqedan um-
niSvnelovanesia fotosinTezis mwarmoebeli, umaRlesi 
mcenareTa narCenebis gadamuSavebis produqtebi (produ-
centebi). producentebi kvdomisas an gadamuSavebisas kon-
sumentebis saSualebiT jaWvurad amdidreben niadags or-
ganuli nivTierebebiT. am ukanasknelTa, erTgvar sawyis 
`nedleuls” warmoadgens niadagis zedapirze xidan Camoc-
venili miwis zeda mkvdari safaris grova (foTlebis, wvri-
li xmeli totebis da ase Semdeg). wlis ganmavlobaSi niada-
gis zedapirze safeni (t/ha) mcenareTa saxeobebis mixedviT, 
sxvadasxva zonaSi warmoiqmneba gansxvavebuli raodenobiT. 
magaliTad, safenis raodenoba tropikul marcvlovan kul-
turebSi Seadgens 10-15 t/ha, zomieri zonis mdeloebSi - 6-
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10 t/ha, tyeSi - 5-9 t/ha, stepebSi - 1-5 t/ha, tundrebSi - 0.05-
0.5 t/ha. 
 niadagis zedapirze warmoqmnili safenis gaxrwnis siC-
qare da misi maragi damokidebulia ara marto Camocvenili 
foTlebisa da sxva narCeni nawilebis raodenobaze, aramed 
safenis Semadgenlobaze da mis Tvisebebze, niadagis tipze, 
mis faunaze da gansakuTrebiT klimatur pirobebze. Tu Ca-
mocvenili foTlebi Seicavs mTrTimlav nivTierebebs, ma-
Sin maTi gaxrwna Zalze nela mimdinarebs da piriqiT. klima-
turi pirobebisa da niadagis cocxali organizmebis gavle-
na mkveTrad igrZnoba safenis gaxrwnis procesSi, zonebis 
mixedviT. magaliTad, tropikuli zonis tyis safenis gax-
rwna SeiZleba gagrZeldes 1-2 wlis ganmavlobaSi, zomieri 
zonis foTlovan tyeSi 2-4 wlis, wiwvovan tyeSi 4-5 wlis 
ganmavlobaSi. gaxrwna swrafad mimdinareobs stepebis zo-
naSi, gansakuTrebiT daCqarebulia es procesi gazafxulsa 
da zafxulSi gvalvebis dawyebamde. procesi neldeba zam-
Tris periodSi da tundraSi igi SeiZleba gagrZeldes 10 
wlis da meti xnis ganmavlobaSi. 
 niadagis zedapiris safenis  (Camocvenili foTlebi da 
sxva) gaxrwnaSi monawileoben niadagis cocxali organizme-
bi, romlebisTvisac Camocvenili foTlebi sakvebs warmo-
adgenen, pirvel rigSi saprofitebisaTvis. yvel es orga-
nizmi gadamuSavebis procesSi gamoyofen eqskrementebs. am 
procesSi monawileoben Wiayelbic, romlebic organizmi-
dan mTlianad gamoyofen gadamuSavebul nivTierebebs. yve-
la cocxali organizmis mier gamoyofili nivTierebebi 
uerTdeba niadagis Semadgenlobas, erTgvari msubuqi humu-
sis saxiT. rac ufro maRalia humusis Semcveloba miT ufro 
metad uzrunvelyofilia mcenaris kveba aucilebeli mine-
raluri elementebiT: kaliumiT, fosforiT, azotis Sena-
erTebiT, gogirdiT da mikroelementebiT. 
 niadagis nayofierebis done gansazRvravs mcenaris 
wyliTa da sakvebi nivTierebebiT uzrunvelyofas. bunebriv 
pirobebSi arsebuli maRali nayofierebis niadagebi  miuTi-
Tebs qanebis gamofitvis, niadagwarmoqmnis da evoluciis 
procesSi Sesabamis ekologiur pirobebze.  
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 niadagis nayofierebis aRdgena xdeba organuli nar-
Cenebis daSlis Sedegad, mcenaris mier niadagidan, wyli-
dan da haeridan SeTvisebuli mineraluri nivTierebebiT. 
mcenaris mier sasicocxlo ciklis dasrulebisas mis mier 
STanTqmuli marilebi ubrundeba niadags. 
 niadagis nayofierebis amaRlebisaTvis mniSvnelova-
nia mulCis gamoyeneba (suraTi 5.3.1). 
 

 
 
suraTi 5.3.1 niadagis mulCireba 
 

 niadagis nayofierebis amaRlebis garda, mulCis ga-
moyeneba aregulirebs niadagis Termul da tenianobis 
reJims (icavs niadags mzis sxivebis uaryofiTi zemoqme-
debisagan, amcirebs niadagidan tenis aorTqlebas), riTac 
ganapirobebs mosavlis gadidebas. igi efeqturia niada-
gis struqturis gaumjobesebisaTvis da sarevelebis wi-
naaRmdeg sabrZolvelad. mulCad SeiZleba gamoyenebuli 
iqnas nakeli, namja, komposti, torfi, foTlebi da sxva 
(suraTi 5.3.2). 
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suraTi 5.3.2 sxvadasxva saxis mulCi 
 
 organul nivTierebaTa gardaqmnis rTuli cikli (mce-
nareTa foTlebi da sxva Camonacveni) - humifikacia-minere-
lizacia mcenareSi kvlav dabrunebis procesi ganuwyvet-
liv mimdinareobs. humifikacia (laT. humus - miwa, niadagi da 
facio - vakeTeb) warmoadgens process, romlis drosac orga-
nuli narCenebis daSlis produqtebi humusovan nivTiere-
bad gardaiqmneba. aRniSnuli bioqimiuri garadaqmnebis Se-
degad warmoiqmneba axali humusovani nivTierebebi - humin, 
ulmin da fulvonmJavebi. niadagSi humusis Sekaveba-damag-
rebas (humifikacia) xels uwyobs Ca, romlis moqmedebiT 
xdeba koagulacia da warmoiqmneba Seuqcevadi mtkice orga-
nul-mineraluri naerTebi.  rac Seexeba niadagis nayofie-
rebas, igi umetesad damokidebulia misgan warmoqmnili 
elementebis ukan dabrunebis siCqareze. dadgenilia, rom 
mwvane mcenareebi niadags aZleven imaze mets, vidre iReben 
misgan. niadagidan isini iReben SedarebiT mcire raodeno-
biT gaxsnil nivTierebebs, xolo didi raodenobiT abrune-
ben organul nivTierebaTa masas. niadagi warmoadgens mra-
valricxovani organizmebis sacxovrebel garemos, rogorc 
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mikroorganizmebis, aseve SedarebiT mozrdili miwaSi mobi-
nadre ZuZumwovrebisa. niadagSi, bunebrivad mimdinare qimi-
ur gardaqmnebSi mikroorganizmebis roli 70% aRemateba. 
maT gaaCniaT naerTebis unikaluri gzebiT gardaqmnis una-
ri. 
 ZuZumwovrebi xelsayrel pirobebs qmnian mwvane mce-
nareTa arsebobisaTvis. isini didi raodenobiT Slian (axde-
nen mineralizacias) organul nivTierebebs, ris Semdegac 
kvdebian da TviTon xdebian humusis ZiriTadi warmomqmne-
lebi. e.i. didi roli aqvT amonifikaciis, nitrifikaciis, 
azotis fiqsaciis da sxva procesebSi.  cocxali organizme-
bi aseve aumjobeseben niadagis siTbur da wyal-haeraciis 
reJims. maT gadaaqvT organuli nivTierebebi niadagis Rrma 
fenebSi da piriqiT, mineraluri nivTierebebi niadagis 
Rrma fenebidan amoaqvT zedapiris fenaSi. niadagSi cocxal 
organizmebs yofen or jgufad: mcenareuli organizmebi 
(baqteriebi, aqtinomicetebi, wyalmcenareebi, sokoebi da 
a.S.) da cxoveluri — Protozoa (hematodebi, tkipebi, mwerebi, 
Wiayelebi), xerxemlianebidan - miwaSi mobinadreebi. 
 zemoaRniSnulidan gamomdinare, niadagis cocxali 
organizmebis moqmedebis meqanizmi organuli nivTierebe-
bis gaxrwnaSi sakmaod rTulia. am procesis uzrunvelyofi-
saTvis isini saWiroeben niadagSi optimalur pirobebs, ker-
Zod, temperaturas, tenianobas, haeracias da sxva. Tu moce-
muli faqtorebi araxelsayrelia, aseT SemTxvevaSi minera-
lizaciis procesi arasrulyofilad mimdinareobs da nia-
dagi nakleb nayofieri xdeba, anu irRveva ekologiuri wo-
nasworoba. niadagis sasicocxlo funqcias zRudavs sayo-
facxovrebo da samrewvelo narCenebi, gansakuTrebiT mWid-
rod dasaxlebul teritoriebze. niadagis sasicocxlo 
funqciis klebis mizezia, aseve misi aragonivruli eqsplua-
tacia da melioracia.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT niadagSi arsebuli nivTierebebis roli 

mcenareTa kvebaSi. 
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2. rogoria klimaturi pirobebisa da niadagis cocxali 
organizmebis gavlena niadagis zedapiris safenis 
(foTlebi da sxva) gaxrwnis procesze? 

3. ra roli aqvs mulCirebas niadagis nayofierebis amaR-
lebaSi? 

4. ras niSnavs humifikaciis procesi? 
5. rogoria mwvane mcenareebis roli niadagis nayofie-

rebis amaRlebaSi? 
6. axseniT niadagSi cocxali organizmebis moqmedebis 

meqanizmi.  
 
 
5.4  damlaSebuli niadagebis agroekologiuri  

Taviseburebani 
 
 mTeli dedamiwis niadagebis meoTxedi nawili TiTqmis 
damlaSebulia. misi gamomwvevi erT-erTi ZiriTadi mizezi 
klimaturi pirobebia. magaliTad, Warbtenian klimatur pi-
robebSi niadagis damlaSeba ioladxsnadi marilebiT, mosa-
lodnelia gansakuTrebul SemTxvevaSi, kerZod im adgileb-
Si, sadac gruntis mariliani wyliT teniandeba niadagi. es 
procesi aRiniSneba zRvebis sanapiroebTan axlos, xolo 
cxel aridul klimatur pirobebSi, sadac atmosferuli na-
leqebis naklebobaa, niadagis Carecxvis magivrad, mimdina-
reobs aorTqleba, rac iwvevs marilebiT mdidari wylis or-
Tqlis aRmaval dinebas da niadagis gardauval damlaSebas. 
damlaSebuli niadagebis 77% ukavia mravalwlian nargavebs. 
 niadagis 150 sm siRrmis fenaSi, roca iolad xsnadi ma-
rilebis Semcveloba 0.25%-ze naklebia, aseT horizontSi 
niadagi damlaSebulad ar iTvleba. Tu 80-150 sm siRrmeze, 
marilebis Semcveloba 0.25%-ze metia, niadagi iTvleba sus-
tmlaSed. im SemTxvevaSi, roca marilebi gvxvdeba 30-80 sm 
siRrmeze niadags uwodeben bicobiseburs, xolo roca ma-
rilebi aRiniSneba 5-30 sm siRrmeze, es ukve bicobi niadagia.  
 bicobi niadagi Seicavs STanTqmuli kaTionebidan 
20%-ze met natriums. STanTqmuli Na-is xarjze bicob nia-
dagSi warmoiqmneba NaHCO3  da  Na2CO3, romlebic Na-Tan er-
Tad iwveven am niadagis Zlier tute reaqcias. saqarTvelo-
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Si bicobebi farTodaa gavrcelebuli alaznis velis mar-
jvena nawilSi (gardabnis, marneulis da sxv. vakeebze), Sida 
qarTlis regionSi Semaval qarelis raionSi. bunebriv piro-
bebSi bicobebs aqvT uaryofiTi fizikuri Tvisebebi da da-
bali nayofiereba. maTi gaumjobesebis saSualebaa moTaba-
Sireba, moxvna, balaxis Tesva, sasuqebis Setana. bicobi nia-
dagebis umetesi nawili dakavebulia saxnavi miwebiT (50%) 
da saTib-saZovrebiT (44%). niadagis damlaSebis sawinaaR-
mdego yvelaze prioritetuli teqnologia gulisxmobs ni-
adagis biologiur melioracias. romelic niadagis fizi-
kur-qimiuri Tvisebebis gaumjobesebis SedarebiT iaf saSu-
alebas warmoadgens. 
 niadagis fizikuri Tvisebebis da struqturianobis 
aRdgenis, drenaJis teqnikurad sworad mowyobis, atmosfe-
ruli naleqebis, zedapiruli da Warbi sarwyavi wylebis 
ugulebelyofis SemTxvevaSi, SesaZlebelia marilebis Se-
madgenlobis cvlilebebis procesi wavides ganmlaSebis mi-
marTulebiT, rac Tavidan agvacilebs niadagis meorad dam-
laSebas. aseve, gasaTvaliswinebelia gruntis wylis dgomis 
done, rwyvis normirebisa da vadebis dacva.  
 niadagis zedapiri, roca Seicavs 1% marils, niadagi 
iTvleba mlaSed. Tu niadagi damlaSebulia mxolod qlori-
debiT da sulfatebiT, maSin niadagis xsnaris reaqcia neit-
ralurTan axlosaa (pH=8). sayuradReboa, rom ioladxsnadi 
natriumis marilebi - NaCl, Na2CO3, Na2SO4 umetesi mcenaree-
bisaTvis ar aris sasargeblo, Tumca maT mimarT zogierTi 
saxeobis damokidebuleba araerTgvarovania. amitom, saWi-
roa TiToeuli marilis koncentraciis zRvaris codna, 
romlis mimarTac igi toqsikuria. am ukanasknelze axalgaz-
rda mcenareebis fesvebi ufro uaryofiTad reagirebs, vid-
re ukve Rrmad dafesvianebuli. 
 damlaSebuli niadagis  mimarT damokidebulebis mi-
xedviT mcenareTa saxeobebi gansxavebulia. arsebobs mlaSe 
niadagebis mimarT ufro gamZle mcenareTa saxeobebi - ha-
lofitebi da naklebad gamZle, romlebic gaurbian marili-
an niadagebs (halofobebi). 
 halofit mcenareebs gaaCniaT unari gauZlon marile-
bis sakmaod did koncentracias. am gamZleobiT isini dacu-
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li arian sxva mcenareebis konkurenciisagan da SeuZliaT 
damlaSebul niadagze dominireba. halofitebis organoebi 
ara marto mdidaria marilebiT da kargad itanen maT arse-
bobas, aramed saWiroeben kidec marils normaluri ganvi-
TarebisaTvis. 
 zemoaRniSnulidan gamomdinare, halofitebi gansa-
kuTrebuli ekologiuri xasiaTis jgufia, romlisTvisac 
didi mniSvneloba aqvs marilebis reJims, romelic ganapi-
robebs maT morfologias. kerZod, halofitebis Teslebi 
ukeTesad aRmocendebian zRvis mariliani wyliT gaJRen-
Til niadagebze, dabal temperaturaze (15°C), vidre maRal-
ze (37°C), xolo wvimis wyliT niadagis Carecxvisas Teslebi 
ukeT aRmocendebian maRal temperaturaze. 
 bunebaSi gvxvdeba Zlier marilgamZle xe-mcenareebi 
da buCqovanebi. magaliTad, qacvs SeuZlia gauZlos 1% ma-
rilebis Semcvelobis mlaSe niadagebs, saqsauls -  5-6%, al-
vis xes - 16%-mde. arseboben saxeobebi, romlebic 30-40% ma-
rilebis Semcvelobis mlaSe niadagebs uZleben. cxrilSi 
mocemulia niadagis damlaSebis mimarT kulturebis maril-
gamZleoba. 
 
cxr. 5.4.1  erTwliani da mravalwliani kulturebis  

marilgamZeoba 
 

damlaSebis  
xarisxi 

erTwliani da mravalwliani kulturebi 

sustad  
marilgamZe 

mzesumzira, simindi, Svria, brinji, barda, 
lobio, kartofili, kitri, boloki, stafi-
lo, niori da sxva. 
mravalwliani kulturebi: atami, gargari, 
nuSi, vazi, vaSli, qliavi, limoni, forToxa-
li da sxva. 

saSualod  
marilgamZle 

qeri, saSemodgomo Wvavi, fetvi, sagazafxu-
lo xorbali, xaxvi, pomidori, bamba da sxva. 
mravalwliani kulturebi: msxali, TuTa, 
leRvi da sxva. 

marilgamZle Saqris Warxali, gogra, sazamTro, badrijani 
da sxva. 
mravalwliani kulturebi: qacvi, broweuli, 
alvis xe da sxva. 
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  unda aRiniSnos, rom agrokulturebi rogori gam-
Zleobisac ar unda iyvnen marilebis dagrovebis mimarT, 
mainc ar CaiTvlebian halofitebad.  
 sustad damlaSebul niadagebze mosavlianobis kle-
ba Seadgens 10-20%, saSualo damlaSebulze 20-50%, Zlier 
damlaSebulze 50-80%, xolo mlaSob niadagebze mosavli-
anoba praqtikulad gamoricxulia. 
 mlaSe niadagi naklebad Seguebul mcenareebSi iw-
vevs rig darRvevebs, kerZod, wylis reJimis (gansakuTre-
biT gvalvian pirobebSi), ecemaT qlorofilis Semcvelo-
ba, aseve fotosinTezis intensivoba da sunTqva. zogier-
Ti marilis toqsikuri moqmedebis Sedegad ferxdeba mce-
naris zrda, Zalze mcirdeba produqtiuloba da sxva. e.i. 
mcenareSi mimdinareobs is uaryofiTi movlenebi, rac 
zRudavs mcenaris ganviTarebas da sabolood iwvevs mis 
daRupvas. aRniSnuli simptomebi, mniSvnelovnad mcirde-
ba Tu mcenare normalurad iqneba uzrunvelyofili 
wyliT da sakvebi elementebiT. zogadad, fiziologiuri 
TvalsazrisiT, mcenareTa marilgamZleoba upirveles 
yovlisa, dakavSirebulia protoplazmis TvisebebTan. 
mcenareebi marilebis mimarT naklebad gamZle arian zaf-
xulis periodSi. magaliTad, Tu mcenares totebis wvero-
ebSi da foTlebSi daugrovda marilebi, warmoiqmneba 
qlorozi da daiwyeba adreuli foTolcvena. 
 marilebis reJimis sezonur-wliur ciklSi gamokve-
Tilia ori ZiriTadi periodi: teniani (zamTari, gazafxu-
li), rodesac niadagis profilSi mimdinareobs sezonuri 
ganmlaSeba (marilebis Semcireba) da mSrali (zafxuli da 
Semodgoma), rodesac mimdinareobs niadagis aqtiuri ze-
da fenebis sezonuri damlaSeba. irigaciis SemTxvevaSi 
damlaSebis reJimis sezonur-wliuri cikli garTulebu-
lia, kerZod gruntis wylebis maRla dgomis SemTxvevaSi. 
rac ufro maRla dgas mineralizebuli gruntis wyali, 
miT ufro intensiurad mimdinareobs misi kapilarulad 
amoweva da Sesabamisad niadagis damlaSeba. 
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 kiTxvebi TviTSemowmebisaTvis 
1. axseniT niadagis damlaSeba Warbtenian da aridul 

pirobebSi. 
2. rogoria niadagis siRrmis mixedviT damlaSebis 

klasifikacia da rogor niadagebs uwodeben bicobs? 
3. ra saxis RonisZiebebi tardeba bicobi niadagebis na-

yofierebis asamaRleblad? 
4. ganixileT mcenareTa saxeobebis damokidebuleba 

damlaSebuli niadagebis mimarT (halofitebi, halo-
fobebi). 

5. gaanalizeT niadagis damlaSebis mimarT agrokul-
turebis marilgamZleobis klasifikacia.  

 
 
5.5  niadagis eroziis agroekologiuri aspeqtebi 
 
 niadagis eroziis problemis aqtualoba gamowveu-
lia biosferoSi niadagebis gansakuTrebuli mniSvnelo-
biT. kerZod, niadagi warmoadgens aramarto sasoflo-sa-
meurneo warmoebis ZiriTad saSualebas, aramed igi aris 
ekosistemis umniSvnelovanesi komponenti. mis aqtualo-
bas kidev ufro amZafrebs niadaguri safaris arsebuli 
kritikuli mdgomareoba. bunebrivi garemos ekologiuri 
wonasworobis SenarCunebis da qveynis socialur-ekono-
mikuri ganviTarebis TvalsazrisiT, saqarTvelos, ro-
gorc mciremiwiani qveynisTvis safrTes warmoadgens yo-
veli heqtari miwis dakargva.   
 saqarTveloSi erT sul mosaxleze 0.14 ha saxnavi mi-
wis farTobi modis. aRniSnuli miwebis 30%-ze meti sxva-
dasxva xarisxiT erozirebulia. eroziuli procesebi 
did zians ayenebs mTis ekosistemebsac. igi ganpirobebu-
lia klimatur-reliefuri TaviseburebebiT, tyis ukon-
trolo WriT, ferdobebis araswori damuSavebiT, ukon-
trolo ZovebiT, araswori sairigacio sistemebis gamoye-
nebiT da a.S. dReisaTvis bunebrivi faqtorebisa da adami-
anis saqmianobis Sedegad degradirebulia sasoflo-same-
urneo miwebis daaxloebiT 35 procenti. miwis degrada-
cia problemuria TiTqmis mTeli saqarTvelosTvis. deg-
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radirebuli miwis yvelaze mwvave problemas niadagis 
erozia warmoadgens. 
 niadagis erozia ZiriTadad orgvaria - wylismieri 
da qarismieri.   
 wylismieri erozia gamowveulia xangrZlivi atmos-
feruli naleqebiT, maT Soris Tavsxma wvimebiT, romlis 
dros Camorecxili an gadarecxili niadagis raodenobam 
SeiZleba miaRwios 1 ha-dan aseul tonas. eroziis gamom-
wvevi mizezia, agreTve mdinaris da sarwyavi wylebis gav-
lena. misi warmoqmnis aucilebeli pirobaa zedapiruli 
Camonadeni wylebis arseboba (wvimis, mdinaris, sarwyavi 
wylis). aqedan gamomdinare, SeiZleba gamowveuli iqnas 
wvimis erozia (TqeSi wvimebis dros), irigaciuli erozia 
da erozia Tovlis dnobiT gamowveuli. TviTeuli maTga-
ni gansxvavebulia rogorc procesis mimdinareobiT, ase-
ve miRebuli zaralis raodenobiT. wvimis wveTebi iwveven 
niadagis nawilakebis daqucmacebas da niadagis zedapir-
ze dacemis momentSi gaSxefebas, ris Sedegadac xdeba  da-
qucmacebuli nawilakebis gadaadgileba. saxnavi miwebis 
arseboba daxril ferdobebze xels uwyobs wylismieri 
eroziuli procesebis ganviTarebas. 
 Tovlis dnobiT gamowveuli erozia xasiaTdeba nak-
lebi intensivobiT, Tumca ufro xangrZlivia (wylis ero-
ziasTan SedarebiT). niadagis danakargi Seadgens ramdeni-
me t/ha-dan. 
 wvimis dros warmoqmnili eroziis xangrZlivoba nak-
lebia, Tovlis eroziasTan SedarebiT (ramdenime wuTi an 
saaTia), Tumca Camorecxili niadagis raodenoba SeiZleba 
aRwevdes aTeul t/ha-dan. dasavleT saqarTveloSi, nia-
dagis wylismieri erozia mTiani reliefisa da uxvi nale-
qebis gamo niadagis degradaciis erT-erTi mizezia. 
 morfologiuri niSnebis mixedviT arCeven zedapi-
rul erozias (niadagis Camorecxva), xazobriv erozias 
(niadagis gadarecxva). orive saxeobas SeiZleba axasiaTeb-
des rogorc Camorecxva, aseve gadarecxva. 
 qarismieri erozia ganimarteba rogorc niadagis 
deflacia (frang. de - ganze, flare - berva). misi warmoqmnis 
winapirobaa iseTi qaris movlena, romlis siCqare sakma-
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risia niadagis nawilakebis gadasatanad. qaris intensivo-
bis, xangrZlivobis, misi masStabebis da zaralis mixedviT 
afaseben yoveldRiur qarismier erozias da qarbuqs. me-
teorologiaSi qaris didi siCqaris dros, mtvris didi 
raodenobiT aseul da aTaseul kilometrze gadatana, 
romelsac Tan axlavs xilvadobis gauareseba qarbuqis sa-
xelwodebiT aris cnobili. aRmosavleT saqarTveloSi ni-
adagis degradaciis mTavari mizezi qarismieri eroziaa. 
 niadagis eroziis raodenobrivi Sefaseba xasiTdeba 
Camorecxvis intensivobiT (t/ha weliwadSi), an dakargu-
li niadagis simZlavriT (sm/weli). Tu eroziis intensivo-
ba naklebia niadagwarmoqmnis siCqareze (sm/weli), aseT 
SemTxvevaSi erozia ar CaiTvleba niadagisaTvis Seqmnil 
saSiSroebad (igi bunebrivia). xolo, roca niadagis dana-
kargis intensivoba aRemateba niadagwarmoqmnis siCqares 
erozia intensiuria da aqtualuri problema xdeba. nia-
dagis erozia umniSvneloa roca niadagis danakargi weli-
wadSi Seadgens <0.5 t/ha, sustia 0.5-1 t/ha, saSualoa 1-5 
t/ha, Zlieria 5-10 t/ha, uZlieresia >10 t/ha. sustad ero-
zirebul niadagebze agrokulturebis (marcvleulis) mo-
savlianoba saSualod klebulobs 5-10%; saSualod ero-
zirebulze - 20-40%, xolo Zlier erozirebul niadageb-
ze - 50-70%. 
 niadagis erozia SeiZleba gamowveuli iqnas anTro-
pogenuri gavleniT, rac gamoixateba adamianis sameurneo 
saqmianobis araswori marTviT, tyeebis gaCexva-gadawviT, 
pirutyvis usistemo ZovebiT da a.S., aseve mis gareSe - ge-
ologiuri.  
 niadagis erozia did zians ayenebs miwis resursebs, 
amcirebs niadagis nayofierebas, gamoqarvis SemTxvevaSi 
nadgurdeba agrokulturebis naTesi farTobebi, rac ga-
moixateba mosavlis dakargvaSi, tyis qarsafari zolebis 
ganadgurebaSi. yovelive es uaryofiT gavlenas axdens 
teritoriis ekologiur mdgomareobaze. niadagis erozi-
is ganviTarebam SeiZleba gamoiwvios teritoriis dabin-
Zureba radionuklidebiT, radgan mas mniSvnelovani ro-
li aqvs radionuklidebis migraciaSi. kerZod radiaqtiu-
ri izotopebi, romlebic mWidrod sorbirdeba niadagiT, 



 
 

79 

gadaadgildeba masTan erTad da qmnis axal radiaqtiur 
kerebs, aseve xdeba herbicidebiT niadagis meoradi dabin-
Zurebis kerebis warmoqmna da damlaSebac.                    
 niadagis eroziis sawinaaRmdego medegoba axasia-
Tebs niadagis unars winaaRmdegoba gauwios wyliT Camo-
recxvis moqmedebas. niadagis eroziis sawinaaRmdego me-
degobaze gavlenas axdens niadagSi humusis Semcveloba. 
humusis maRali Semcvelobis niadagebi maRali medegobiT 
xasiaTdeba. eroziul procesebze, aseve gavlenas axdens 
mcenareTa miwiszeda nawilebi (foTlebi, Rero, merqani), 
isini akaveben naleqebis garkveul nawils. yvelaze efeq-
turi eroziis sawinaaRmdego unariT xasiaTdeba mraval-
wliani balaxebi da nagala (juja) jiSis mcenareuloba, 
romlebsac SeuZliaT daakavon 15-20% da meti raodeno-
bis mosuli naleqebi, xolo maRaltanian da xSir varjian 
mcenareebs kidev ufro meti. unda aRiniSnos, rom tyis ga-
Cexva da misi safenis (Camoyrili foTlebi, xmeli wvrili 
totebi da sxva) ganadgureba iwvevs zedapiruli wylis na-
kadis 2-3-jer gaZlierebas niadagSi Cadenis da gruntis 
wylebis Semcirebis xarjze. 
 naxazi 5.5.1-ze naCvenebia tyiani teritoriis gavlena 
zedapirul da miwisqveSa wylebis Canadenze. 
 

 
 
nax. 5.5.1  teritoriis gatyianebis xarisxis gavlena miwisqveSa 

da miwiszeda Camonadenis Tanafardobaze 
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 rogorc naxazidan Cans, tyis qveS klebulobs zeda-
piruli Camonadeni da aqedan matulobs miwisqveSa Canade-
ni. 
 damtkicebulia, rom niadagis datkepvnam, romelic 
ZiriTadad moyveba niadagis damuSavebisas agroteqnikis 
gamoyenebas, SeiZleba gamoiwvios niadagis, wylis, haeris 
da mcenareTa sakvebi elementebis reJimis gauareseba, 
aseve gaaZnelos niadagSi fesvTa sistemis Rrmad SeRweva. 
aseT datkepnil niadagebze izrdeba zedapiruli wylis 
Camonadeni, rac xels uwyobs eroziis gaaqtiurebas. 
 Zlier saSiSia, agreTve e.w. zedapiruli erozia, ro-
melic mimdinareobs SeumCnevlad, Tumca SeuZlia moicvas 
Zalze didi teritoria. magaliTad, mxolod gamdnari 
Tovlis gamdinare wyals, TiTqmis swori farTobidan, er-
Ti wlis ganmavlobaSi SeuZlia waiRos 1 ha-dan 2 tonamde 
niadagi.  
 niadagis eroziis warmoqmnaSi mniSvnelovan rols 
asrulebs zedapiruli wylis Camonadeni, romelic ukan-
sknel wlebSi bunebis dacvis erT-erTi msoflio masSta-
bis problemad iqca.  
 Camorecxvis xarisxis mixedviT niadagebi klasifi-
cirdeba  Semdegi saxiT: sustad Camorecxili 10-20% (hu-
musis danakargebi Camourecxav niadagTan SedarebiT), sa-
Sualod Camorecxili 20-50%, Zlierad Camorecxili 50-
70%, uZliresad Camorecxili >70%. aRniSnulidan gamom-
dinare, humusis danakargebi matulobs niadagis Camorec-
xvis siZlieris mixedviT.  
 eroziis ukidures formas gaudabnoeba warmoad-
gens, ris safuZvelzec mcenareuli safari srul degra-
dacias ganicdis da misi aRdgena ar xdeba.  
 eroziis sawinaaRmdego RonisZiebas warmoadgens 8-
10°C daqanebuli ferdobebis teritoriebze terasebis 
mowyoba da am ukanasknelze baRis gaSeneba.  aRniSnuli 
terasebi akaveben atmosferul naleqebs, romlis TiT-
qmis erTi mesamedi dabla unayofod Caedineba da iwvevs 
erozias; niadagis zedapiris mulCireba da specialuri 
agroteqnikuri xerxebis gamoyeneba. aseve, mniSvnelova-
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nia ferdobebze arsebuli tyis nargavebis SenarCuneba, 
niadagis sworad damuSaveba (zedapiruli damuSaveba), e.i. 
xnulebis gavleba ferdobis gardi-gardmo, saqonlis re-
gularulad Zoveba. metad efeqturi RonisZiebaa mindor-
sacavi tyis zolebis Seqmna (qaris siCqaris kontrolire-
ba) da Tu SesaZlebelia sxvadasxva saxis sainJinro danad-
garebis mowyoba (kaSxalebi, wyalsacavebi, jebirebi).  
 dasavleT saqarTveloSi wylismier eroziis sawina-
aRmdegod iyeneben sxvadasxva teqnologiebs, romelTa 
umravlesoba eyrdnoba niadagis xvnas Txevadi Camonade-
nis perpendikularuli mimarTulebiT. Tumca, erT-erT 
yvelaze efeqtur RonisZiebas warmoadgens terasebis 
mowyoba, miuxedavad maRali sainvesticio xarjebisa.  
 aRmosavleT saqarTveloSi qarismieri eroziis sawi-
naaRmdgod gamoiyeneba niadagis zedapiris mulCireba sa-
soflo-sameurneo narCenebiT da niadagis damuSaveba 
sxvadasxva tipis saxnavi mowyobilobebiT, aseve kombini-
rebuli agroteqnikuri RonisZiebebi. kaxeTis regionSi 
niadagis degradirebis aRsakveTad prioritetul teqno-
logiad mniSvelovania agrometyeveobis mimarTuleba, 
romelic iTvaliswinebs qarsafari zolebis gaSenebas. 
aranaklebi yuradReba eqceva niadagis zedapiruli an 
`nulovani damuSavebis” teqnologiebs. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. niadagis eroziis romeli ZiriTadi saxeebia gavrce-

lebuli? 
2. daasaxeleT wylismieri eroziis gamomwvevi mizeze-

bi. 
3. ra TvisebebiT xasiaTdeba Tovlis dnobiT gamowveu-

li erozia? 
4. morfologiuri niSnebis mixedviT eroziis romeli 

tipebia TqvenTvis cnobili? 
5. ra niSnebiT xasiaTdeba qarismieri erozia? 
6. ganixileT niadagis eroziis raodenobrivi Sefaseba. 
7. ras gulisxmobs niadagis eroziis sawinaaRmdego me-

degoba? 
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8. axseniT tyiani teritoriebis gavlena zedapiruli 
da miwisqveSa wylebis Camonadenze. 

9. ganixileT Camorecxvis xarisxis mixedviT niadagis 
klasifikacia. 

10. ganmarteT eroziis sawinaaRmdego RonisZiebebi.   
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Tavi VI 

 

wyali 

 

6.1 wylis agroekologiuri mniSvneloba 
 
 wylis resursebi saqarTvelos mniSvnelovan  sim-
didres warmoadgens.  igi bunebrivi garemos  Semadgeneli 
nawilia sxva ZiriTad faqtorebTan erTad, romlebic aya-
libeben bunebriv kompleqsebs da ganapirobeben regione-
bis ekologiur da socialur ganviTarebas. amitom, wylis 
resursebi ara marto bunebrivad arsebuli globalur 
cnebad aris miCneuli, aramed ekologiur kategoriaTac, 
romlis raodenoba SezRudulia swored ekologiuri 
TvalsazrisiT. 
 wyali, rogorc sasicocxlo garemo xasiaTdeba didi 
simkvriviT, Jangbadis simciriT, mzis sxivebis STanTqmis 
unariT da sxva. mtknari wyalsatevis biocenozi (tba) war-
moadgens TviTregulaciis da TviTganaxlebis damoukide-
bel ekosistemas. wyalsatevebis siRrmeebSi, sadac mzis si-
naTle SezRudulia fotosinTezis mwarmoebel mcenare-
ebs arseboba ar SeuZliT. rac Seexeba wyalsatevebis Ria 
ubnebis wylis fenebs aq Seqmnili ganaTebuli pirobebi uz-
runvelyofs umciresi wyalmcenareebis arsebobas.  

agraruli seqtori wyalmoTxovnilebis mixedviT 
mniSvnelovnad aWarbebs wyalTa meurneobis sxva dargebs. 
saqarTveloSi moxmarebuli wylis daxloebiT 70% agra-
rul seqtorze modis, sadac ZiriTad wyalmomxmarebels 
morwyva warmoadgens. 

agrokulturebis wylis moxmarebis reJims meteoro-
logiuri pirobebi gansazRvravs, amitom savegetacio pe-
riodSi winaswar SeuZlebelia saWiro wylis raodenobis 
gansazRvra.  
 wylis mniSvneloba, rogorc ekologiuri faqtorisa 
ganisazRvreba misi fizikuri TvisebebiT da dinamiuro-
biT. igi agrokulturebis zrda-ganviTarebisaTvis  mra-
valfunqciuri fiziologiuri procesebis ganmsazRvreli 
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komponentia. wyali nivTierebaTa cvlis procesSi asru-
lebs ZiriTad funqciebs da pirvelxarisxovani mniSvne-
loba aqvs agrokulturis miwiszeda da miwisqveSa organo-
ebis funqcionirebaSi.  
 marcvleuli da sxva kulturebis fesvTa sistemis ma-
sa niadagis zeda fenaSi izrdeba sakmarisi atmosferuli 
naleqebiT uzrunvelyofis an melioraciuli (irigaciu-
li) RonisZiebebis Catarebis Sedegad. Tumca, gasaTvalis-
winebelia, rom niadagis Rrma fenaSi wylis SeRweva, niada-
gis zeda fenaSi sakmao tenianobis dagrovebisas SeiZleba 
Sesustdes. cnobilia, rom niadagis maRali tenianobisas 
fesvebis sigrZeSi zrda mcirdeba, xolo maTi datotva 
Zlierdeba. aRniSuli procesi piriqiT mimdinareobs, ro-
ca niadagi naklebad aris uzrunvelyofili teniT, maSin 
fesvis ganviTareba mimdinareobs sigrZeSi da Rrmad nia-
dagSi. mcenareTa zrdis procesSi wyali asrulebs ujre-
debis gawelvis (gadidebis) funqcias. calkeul SemTxve-
vebSi niadagis simSrale anelebs zrdas, radgan ujredebis 
sruli gadideba ar mimdinareobs. mcenaris miwiszeda nawi-
lebis zrda umTavresad xdeba RamiT, roca wylis miwodeba 
mcirdeba transpiraciidan da iwyeba turgenscenciis aR-
dgena. mcenareTa wyliT uzrunvelyofis erT-erT yvelaze 
mniSvnelovan maCvenebels warmoadgens mSrali nivTiere-
bebis dagroveba. 
 mcenareTa masis udidesi nawili wyalia. gansakuTre-
buli raodenobiT mas protoplazma Seicavs, saSualod - 
85-90%. didi raodenobiT wyals Seicavs agreTve wvniani 
nayofi (85-95%), norCi foToli Seicavs - 80-90%, fesvebi - 
70-95%, nedli xis merqani 50%, momwifebuli Teslebi - 10-
15%, xolo zogierTi zeTovani kulturis Teslebi - 5-7%.  
 savegetacio periodSi niadagis tenis maragis Ziri-
Tad wyaros atmosferuli naleqebi warmoadgens. kerZod, 
maTi raodenoba (mm), mosvlis sixSire, intensivoba, sxva me-
teorologiur faqtorebTan (temperatura, qari) erTad 
gansazRvraven agrokulturebis zrda-ganviTrebasa da 
produqtiulobas. wyali transpiraciisa da kondensaciis 
Sedegad atmosferuli naleqebis saxiT gvevlineba (nax. 
6.1.1). 
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nax. 6.1.1 wylis bunebrivi cikli 
 

 atmosferuli naleqebi ori saxisaa:  atmosferuli 
naleqebi, romlebic warmoiqmneba haerSi sxvadasxva si-
maRleze da modis Rrublebidan dedamiwaze (wvima, Tov-
li, xorxoSela, setyva) da naleqebi, romlebic warmoiq-
mneba uSualod miwis zedapirze, masze arsebul sagnebze 
an mcenareuli zedapiris safarze wylis orTqlis kon-
densaciiT an sublimaciiT, romelic ileqeba maT zedapi-
rebze siTxis an mkvrivi formis saxiT (nami, TrTvili, 
Wirxli, lipyinuli).  
 atmosferuli naleqebis ganawileba ganapirobebs 
mcenaris teniT uzrunvelyofis xarisxs.  
 cxrili 6.1.1-Si mocemulia zogierTi agrokulturi-
saTvis saWiro atmosferuli naleqebis jamebi (mm). 
 
cxr. 6.1.1 zogierTi agrokulturisaTvis saWiro atmosferuli 

naleqebis jamebi (mm)  Tbil periodSi (IV-X)  
 

agrokultura naleqebis 
jami (mm) 

agrokultura naleqebis 
jami (mm) 

saS. xorbali, sa-
gaz. xorbali, qe-
ri, Wvavi, Svria 

 
≥600 

atami, broweuli, 
vaSli, qacvi 

≥400 

simindi, wiwibura ≥800 sazamTro ≥800 
barda, lobio ≥700 gogra, pomodori ≥700 
Cai ≥900 feihoa ≥500 
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mzesumzira, Tam-
baqo 

≥600 kivi (aqtinidia), 
Txili, kakali 

≥600 

soia ≥800 vazi ≥600 
kartofili, sta-
filo, sufris 
Warxali 

≥600 mandarini, forTo 
xali, limoni, gre-
ipfruti 

≥1000 

 
 niadagSi tenis marags Tovlic warmoadgens, romelic 
dnobis Semdeg iqceva mcenareebis wyliT momaragebis wya-
rod. niadagSi tenianobis nakleboba an siWarbe uaryofiT 
gavlenas axdens mcenareebze, amitom saWiroa misi normis 
dadgena. niadagSi tenis maragi damokidebulia niadagis 
struqturaze, tenis SeTvisebasa da gamtarianobaze, aera-
ciaze, tentevadobaze. teni niadagSi cvalebadia drosa da 
sivrceSi da gansxvavdeba klimaturi zonebis mixedviT.  
 agrokulturebis wylis maragis pirobebis Sefaseba, 
romelTa zrda-ganviTareba mimdinareobs sxvadasxva ti-
pis niadagebze, SeiZleba movaxdinoT mxolod produqti-
uli tenis maragis mixedviT.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. rogoria wylis gavlena agrokulturebis fiziolo-

giur procesebze? 
2. ra saxis naleqebi warmoiqmneba atmosferodan da 

rogoria savegetacio periodSi agrokulturebis 
teniT uzrunvelyofa? 

3. axseniT ra ganapirobebs niadagSi tenis marags da ni-
adagis romeli Tvisebebi uzrunvelyofen maT dag-
rovebas. 

 
 
6.2  niadagis wylis formebi da mcenareTa ekologiuri 

jgufebi wylis reJimisadmi moTxovnilebis  
mixedviT 

 
niadagSi arCeven wylis Semdeg formebs (v.kovda): 

 orTqliseburi wyali — igi mudam imyofeba niadagis ha-
erSi, romelic gaJRenTilia wylis orTqliT daaxloe-
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biT 100%-mde. niadagSi misi raodenoba imdenad mcirea, 
rom praqtikulad araviTar rols ar asrulebs mcena-
reebis wyliT uzrunvelyofaSi. 

 fizikurad dakavSirebuli (bmuli) wyali — igi abskise-
burad ekvris niadagis nawilakebs. arsebobs ori saxis: 
mtkiced dakavSirebuli (higroskopuli), romelic nia-
dagis nawilakebis zedapirze Zalze mtkiced aris Se-
kavSirebuli da mcenareebisaTvis sruliad miuwvdome-
lia da meore, fxvier-bmuli wyali, romelsac gaaCnia 
umniSvnelo siCqariT gadaadgilebis unari. aqedan ga-
momdinare igi mcenareebisaTvis misawvdomia. 

 qimiurad dakavSirebuli (bmuli) wyali — am formis 
wyali Sedis niadagis mineralebis SemadgenlobaSi da 
mcenareebisaTvis sruliad miuwvdomelia. aseTi wylis 
zonaSi mcenareTa fesvTa sistema ganicdis wylis de-
ficits da droze Tu ar miewoda wyali igi SesaZlebe-
lia daiRupos. 

 kapilaruli wyali — igi dakavSirebulia niadagis fo-
rebSi kapilarul-meniskuri ZalebiT. kapilaruli wya-
li moZravia. mis gadaadgilebas gaaCnia unari uzrun-
velyos wylis maragis Sevseba mcenareebis mier inten-
siuri moTxovnilebisas an fizikuri aorTqlebisas. ka-
pilarul wyalSi ixsneba organuli da mineraluri na-
erTebi da kargad xdeba maTi erTmaneTSi Sereva. nia-
dagSi kapilaruli wylis gadaadgilebis siswrafe da 
moZraoba damokidebulia niadagis tenianobaze da mis 
sxva fizikur Tvisebebze. Tu niadagis tenianoba maRa-
lia, maSin kapilaruli wylis moZraoba daCqarebulia, 
xolo tenianobis Semcirebisas xsnaris kapilaruli ga-
daadgilebis siCqare ecema. Tixnar niadagebs meti una-
ri aqvs gadaadgilos wyali did manZilze. 

 niadagis Tavisufali wyali — mas aqvs unari vertika-
lurad gadaadgilebisa simZimis Zalis qveS. gamoirCeva 
xsnadobis efeqturobiT, masTan erTad gadaadgildeba 
gaxsnil mdgomareobaSi marilebi da koloiduri xsna-
rebi. Tavisufal wyals, SeuZlia gamoiwvios tenis si-
Warbe da daWaobebac ki. niadagis Tavisufal wyals Zi-
riTadad yofen gravitaciul da gruntis wylad. gra-
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vitaciuli wylis Tvisebaa Camavali an gverdiTi mimar-
TulebiT gamoJonva, romelmac SeiZleba miaRwios 
gruntis wylis zedapirs da aswios misi done.  gruntis 
wyali warmoiqmneba niadagis yvela xvrelebis (Rrmu-
lebis) Tavisufali wyliT Sevsebisas, an Rrma miwisqve-
Sa wylebis Sedegad. gruntis wylebis maRla dgomis 
dros niadagSi SeiZleba adgili hqondes anaerobul 
procesebs, xolo aridul (mSral) klimatur pirobebSi 
zedapiridan xangrZlivi aorTqlebisas niadagSi grov-
deba didi raodenobiT marilebi. yvelaze dablob ad-
gilebSi gruntis wylebis donem SeiZleba miaRwios nia-
dagis zedapirTan axlos (1-1.5 metramde) da uzrunvel-
yos mcenareebi teniT. zogjer wyali mcenareebisaTvis 
miuwvdomelia, es is SemTxvevaa, roca is imyofeba 12-15 
metr siRrmeze. magram arian mcenareTa iseTi saxeobe-
bi, romlebic aseTi siRrmidan TavianTi fesvebiT iRe-
ben wyals. am SemTxvevaSi mniSvnelovania gruntis 
wylebis mineralizacia. rac ufro maRalia marilebis 
koncentracia, miT ufro nakleb misawvdomia wyali 
mcenareebisaTvis. wyalSi marilebis Semcvelobis op-
timalur koncentraciad iTvleba 0.5-0.3 g/l, xolo 12-
15 g/l iwvevs mcenareebis dakninebas. wyalSi 30-50 g/l 
koncentraciis marilebis Semcveloba da metic SeuZ-
lia gamoiyenos, mxolod halofitma mcenareebma. unda 
aRiniSnos, rom gruntis wyali, rac ufro mtknaria da 
maRalia misi done, miT ufro efeqturia misi gamoyene-
ba mcenareebis teniT uzrunvelyofaSi. zogjer grun-
tis wylebis donis Semcireba,  SesaZlebelia gamowveu-
li iyos mcenareebis mier wylis xarjviT (transpiraci-
is dros), rac amcirebs daWaobebis process (xSiri nar-
gaobisas). aridul zonaSi, aseTi pirobebis dros mosa-
lodnelia niadagis damlaSeba, romelic SeiZleba ga-
movlindes Semodgomaze, transpiraciis mniSvnelov-
nad Semcirebisas. 

 wylis reJimisadmi mcenareTa ekologiur jgufebs 
gansxvavebuli moTxovnileba gaaCniaT, ris mixedviTac 
iyofian sam ZiriTad ekologiur jgufad — higrofitebi, 
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qserofitebi da mezofitebi. gamoyofen agreTve gansakuT-
rebul jgufs — hidrofitebs. 
 higrofitebi. am jgufis mcenareebi normalurad iz-
rdebian xelsayrel niadagur-klimatur pirobebSi, sadac 
uzrunvelyofili arian sakmarisi haeris fardobiTi teni-
anobiT. maTi saxeobebi umetesad gavrcelebulia tropi-
kebSi. zomieri zonis higrofitebi iyofa or jgufad 
(i.kultiasovi): 1. wvrilfoTliani Crdilis higrofitebi, 
romlebic kargad viTardebian, roca miwispira haeris fe-
naSi SenarCunebulia teni. isini swrafad Wknebian mSrali 
haeris pirobebSi; 2. Ria adgilis sinaTlis higrofitebi. 
isini mudmivad moiTxoven niadagSi da haerSi maRal tenia-
nobas (brinji da sxva), cudad eguebian wylis reJimis 
cvlilebas.  
 unda aRiniSnos, rom Crdilis higrofitebi transpi-
racias cudad awarmoeben mzeze, xolo sinaTlis higrofi-
tebi piriqiT.  
 qserofitebi. aRniSnuli ekologiuri jgufis mcena-
reebi gansxvavdebian higrofitebisagan. maT gaaCniaT una-
ri dauzianeblad gadaitanon haerisa da niadagis xan-
grZlivi simSrale (Wvavi, qeri, zogierTi xorblis jiSi, 
nuSi, zeTis xili, qliavi da sxva). qserofit mcenareebs So-
ris gamoyofen or jgufs: sukulentebs da sklerofitebs.  
 sukulentebi mravalwliani, wvniani da rbilobiani 
mcenareebia (agava, aloe, kaqtusi da sxva). isini, ZiriTa-
dad (kaqtusi) centraluri amerikis udabnos da nawilob-
riv samxreT afrikis mcenareebia. sukulentebisaTvis 
erT-erTi damaxasiaTebeli Tvisebaa wylis garkveuli rao-
denobis dagroveba da misi saimedod dacva, romelsac Sem-
dgom ekonomiurad xarjaven. amasTanave, isini transpira-
cias awarmoeben Zalze SezRudulad, radgan dRisiT xura-
ven bageebs, rac xels uwyobs maT wylis gansakuTrebulad 
(ekonomiurad) xarjvaSi. 
 sklerofitebis jgufis mcenareebi sruliad gan-
sxvavdeba sukulentebisagan. wyliT sruli uzrunvelyo-
fis pirobebSic ki mcire wyals iTviseben.  sklerofitebi 
gamoirCevian Wknobisadmi maRali gamZleobiT. maT SeuZli-
aT TiTqmis SeumCnevlad, dauzianeblad gadaitanon wylis 
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dakargva 25%-is SemTxvevaSi, romlis dros Zlier Sreba 
mcenare, Tumca maTi citoplazma sicocxlisunarianobas 
inarCunebs. aseTi SemTxveva sxva jgufis mcenareebisaTvis 
letaluria. sklerofitebis jgufis mcenareebis ujrede-
bis wvens gaaCniaT maRali osmosuri wneva, rac saSualebas 
aZlevs maT gaadidon fesvTa sistemis Semwovi Zala da Se-
iTvison wyali sakmaod mSrali niadagebidanac ki. 
 maSasadame, qserofitebis ZiriTad Tvisebas maTi maR-
li gvalvagamZleoba warmoadgens, romelic damokidebu-
lia citoplazmis Taviseburebaze da gaaCniaT unari wvimis 
Semdeg efeqturad gamoiyenon teni. 
 mezofitebi. am jgufis mcenareebi wyalze moTxovni-
lebis mixedviT imyofebian higrofitebsa da qserofitebs 
Soris. maT miekuTvneba: foTlovani xe-mcenareebi, ro-
gorc tyis, ise kulturuli jiSebi, agreTve mindvrisa da 
tyis balaxeuli mcenareebi. isini gavrcelebulia sxvadas-
xva klimatur zonebSi. 
 hidrofitebi. isini normalurad viTardebian wyal-
Si, xolo xmeleTze warmoqmnian fesvebs, miuxedavad niada-
gis Warbtenianobisa. gamoyofen hidrofitebis sam jgufs: 
1. wylis zedapirze motivtiveebi, romelTac kontaqti 
aqvT mxolod wyalTan da haerTan; 2. wyalSi CaZirulad 
`motivtive”, e.i. kontaqti aqvT mxolod wlis garemosTan 
da irCeven karg ganaTebas da haeracias wylis fenaSi; 3. 
wyalSi CaZiruli da dafesvianebuli, romelsac kontaqti 
aqvs wyalTan da niadagTan; 4. `amfibiebi”, romlebsac Re-
roebi da foTlebi sakmaod maRla aqvT amoweuli wylis ze-
dapirze. 
 unda aRiniSnos, rom hidrofiti mcenareebis osmosu-
ri wneva Zalze dabalia. tenianobis Semcirebisas swrafad 
Wknebian da iRupebian. aRniSnuli jgufis saxeobaTa umrav-
lesoba vegetatiurad mravldeba, rac uzrunvelyofs maT 
swraf gavrcelebas (elodea da sxva). 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT niadagSi wylis formebi Sesabamisi dama-

xasiTebeli TvisebebiT. 
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2. ra TvisebebiT xasiaTdebian mcenareTa ekologiuri 
jgufebi, romlebic miekuTvnebian: higrofitebs, 
qserofitebs, mezofitebs da hidrofitebs? 

 
 

6.3  agrokulturebis mier wylis SeTvisebis kavSiri  
garemo pirobebTan 

 
 mcenare zrda-ganviTarebisTvis saWiro pirobebis Se-
sanarCuneblad fesvebis saSualebiT ganuwyvetliv iRebs 
wyals niadagidan. mas SeuZlia wylis miReba aseve yvela mi-
wiszeda nawilebidan, Tumca ZiriTadad wylis udides na-
wils iRebs fesvebis saSualebiT (umaRles safexurze 
mdgomi mcenareebi). is mcenareebi, romlebic moklebuli 
arian fesvTa sistemas (dabal safexurze mdgomi mcenaree-
bi) wylis Sewovas awarmoeben miwiszeda nawilebiT. zogi-
erT mcenares SeuZlia gazardos Tavisi fesvebis Semwovi 
Zala da niadagidan SeiTvisos wyali didi raodenobiT (ba-
laxeuli mcenareebi).  
 mcenareTa fesvTa sistemas axasiaTebs wylis mopove-
bis  gansakuTrebuli SesaZlebloba. kerZod, roca wylis 
maragi fesvebis garSemo iwureba, maT SeuZliaT fesvebis 
gazrdiT gaadidon maTi zedapiris aqtiuroba. magram, Tu 
niadagi Zlier gamoSra, SeiZleba zogierTi fesvi daiRu-
pos. aseT SemTxvevaSi, sxva adgilas, xdeba ramdenime metri 
sigrZis fesvis wamozrda, romelic sakmaod itoteba. ase-
Ti Tviseba gaaCniaT im mcenareebs, romlebic izrdebian 
mSrali zonis pirobebSi.  
 mcenareebSi wylis SeRweva ZiriTadad damokidebu-
lia niadagis temperaturaze, radgan igi gavlenas axdens 
moqmed Semwov fesvebze da niadagSi wylis moZraobaze. 
mcenareebi SedarebiT Tbili niadagebidan advilad iReben 
wyals, vidre civi niadagebidan. am ukanasknelis SemTxveva-
Si uaresdeba fesvTa sistemis zrda. v.larxeris mixedviT, 
mraval xemcenares da balaxovan mcenareebs temperaturis 
awevisas, ramdenime gradusamde (0°C maRla), mniSvnelovnad 
umcirdebaT wylis STanTqma. mcenareebi, romlebic adre 
iwyeben vegetacias, rogorc wesi, naklebad ziandebian da-
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bali temperaturisagan, vidre mcenareebi, romlebic gvian 
iwyeben vegetacias. baRCeuli da zogierTi parkosani mce-
nareebi - kitri, gogra, pomidori, lobio da sxva niadagis 
5°C da ufro dabali temperaturisas, wylis Sewovas wyve-
ten. tundrisa da tyis mcenareebs, SeuZliaT Seiwovon wya-
li niadagis 0°C-mde Semcirebisas. roca wyali gayinulia 
niadagis forebSi -1°C temperaturis dabla, mcenareebs 
ukve aRar SeuZliaT wylis STanTqma. 
 aRniSnuli niadagidan wylis Sewovis procesTan er-
Tad aranakleb mniSvnelovania transpiraciis procesi. am 
ukanasknelis dros wyali, romelic ujredebs Soris Sesu-
lia orTqlis msgavs mdgomareobaSi, bageebis saSualebiT 
orTqldeba da uerTdeba atmosferos.  
 transpiraciis intensivoba damokidebulia bageebis 
aparatis muSaobaze, romelzec mravali faqtori moqme-
debs (temperatura, sinaTle, haeris tenianoba, mcenaris 
wyliT uzrunvelyofa, foTlis asaki da a.S.). maqsimaluri 
ganaTebisas da mcenareTa wyliT uzrunveyofis SemTxveva-
Si bageebi farTod ixsneba. maRali temperatura aCqarebs 
bageebis gaxsnas, dabali temperaturisas Zalian nela da 
arasrulad xdeba maTi gaxsna, xolo uaryofiTi tempera-
turis SemTxvevaSi bageebi saerTod ar ixsneba.  
 mcenaris mSral masaze transpiraciis gaangariSeba 
xdeba transpiraciis koeficientiT, romelic gviCvenebs, 
Tu ra raodenobis (gr) wyali daxarja mcenarem organul 
nivTierebaTa mSrali masis erTeulis Seqmnaze. transpira-
ciis koeficienti izrdeba pirobebis gauaresebisas, rac 
imas niSnavs, rom mcenare am dros met wyals iyenebs mSrali 
nivTierebis Seqmnaze (fitomasaze), vidre igi saWiroa op-
timalur pirobebSi. haeris tenianobis deficitisa da tem-
peraturis gazrdisas, transpiracia warmoebs swrafad. 
aseT pirobebSi, Tu mcenareebi wyliT uzrunvelyofili 
arian fotosinTezi warmatebiT mimdinareobs. 
 mcenaris  foTlebidan transpiraciis dros foTle-
bis temperatura ecema haeris temperaturamde an ufro 
dabla. magaliTad, foTlis zedapiris (d.geitsi) 1 sm2-dan 
0.5 mg wylis aorTqleba 15°C-iT dabla wevs foTlis tempe-
raturas. haeris dabali tenianobis pirobebSi, roca mce-
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nareebi uzrunvelyofili arian wyliT, gansakuTrebiT 
mniSvnelovania transpiraciis gamagrilebeli efeqti ma-
Rali temperaturis dros. Tumca, ekologiurad es proce-
si yovelTvis ar asrulebs aseT mniSvnelovan rols. maga-
liTad, haeris maRali temperaturis SemTxvevaSi, mcenare-
ebis Zlier gadaxureba dakavSirebulia wyliT momaragebis 
problemasTan da swored aseT SemTxvevaSi, mcenare gada-
xurebisas zRudavs transpiracias bageebis daxurviT. 
 transpiraciaze sakmaod Zlier gavlenas axdens ise-
Ti ekologiuri faqtori, rogoricaa qari. mcenaris fo-
Toli, romelic awarmoebs transpiracias, wynar amindSi 
mis irgvliv warmoiqmneba teniani haerisagan `garsi”, rac 
iwvevs transpiracias. am ukanasknelis gaZliereba mWid-
rod aris dakavSirebuli, aseve foTlis temperaturis ga-
didebasTan. maSasadame, transpiraciis intensivoba Ziri-
Tadad damokidebulia garemo faqtorebze, isini gavlenas 
axdenen tenis aorTqlebis procesze. 
 cxrili 6.3.1-Si  moyvanilia wylis saSualo xarjva 
mSrali nivTierebis dagrovebisas agrokulturebis mixed-
viT. 
 
cxr. 6.3.1  wylis saSualo xarjva mSrali nivTierebis   

dagrovebisas (1 gr mSrali nivTierebis Seqmnaze 
satranspiracio wylis (gr) xarjva) 

 
agro- 

kultura 
saS. wyali 

(gr) 
agro- 

kultura 
saS. wyali 

(gr) 
xorbali 540 mzesumzira 600 
Wvavi 630 sazamTro 580 
qeri 520 bamba 570 
Svria 580 ionja 840 
brinji 680 samyura 640 
lobio 700 simindi 370 
kartofili 640 fetvi 300 

 
 rogorc cxrilidan Cans, transpiraciis koeficien-
tis maCvenebeli agrokulturebis mixedviT gansxvavebu-
lia. unda aRiniSnos, rom yvelaze maRali transpiraciis 
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intensivobas foTlis zedapiris erTeulze gadaangari-
SebiT avlenen hidrofiti mcenareebi. 
 meteorologuri pirobebidan gamomdinare, gansa-
kuTrebiT savegetacio periodSi, aucilebeli xdeba ag-
rokulturebis saWiro wyliT uzrunvelyofa. risTvisac 
gamoiyeneba gansxvavebuli sarwyavi sistemebi.  

morwyviTi RonisZieba warmoadgens im niadagebis xe-
lovnurad gatenianebis proces, romlebic mudmivad an 
periodulad ganicdian mcenaris zrda- ganviTarebisaT-
vis saWiro wylis  deficits. aRniSnuli RonisZiebis miza-
nia agrokulturebis mosavlianobis uzrunvelyofa. sa-
vegetaciis periodSi sarwyavi norma  aris wylis is rao-
denoba, romelic saWiroa erTi heqtari farTobis mosar-
wyavad. rwyvis reJimis dadgena  gulisxmos mcenaris zrda 
ganviTarebisaTvis rwyvaTa raodenobis da periodulo-
bis SerCevas. 
 damatebiTi rwyvis erT-erTi meTodia teritoriis 
morwyva sarwyavi arxebiT (TviTdinebiT), xelovnuri da-
sawvimebeli agregatebiT da meqanikuri wyalmwevebiT. 
 xelovnuri dawvimebiT morwyvas didi upiratesoba 
gaaCnia sxva rwyvis meTodebTan SedarebiT, radgan misi 
gamoyeneba SesaZlebelia rTuli reliefis pirobebSi. am 
meTodis dadebiT mxared iTvleba is, rom misi gamoyeneba 
amcirebs niadagis wylismier erozias da damlaSebis sa-
SiSroebas, radgan efeqturia damlaSebul da bicob nia-
dagebze marilebis siRrmeSi Casarecxad. aseve, aumjobe-
sebs niadagis sruqturas, mcenaris biologiur Tvisebeb-
sa da fotosinTezis pirobebs. fionuri qarebisa da maRa-
li temperaturis dros wveTebis aorTqleba axdens mce-
naris zedapirisa da mimdebare haeris gagrilebas, rac 
xelSemwobi xdeba mikroklimatis gasaumjobeseblad.  
 ferdobebze efeqturia xelovnuri dawvimebisa da 
terasebis mowyobis RonisZiebaTa erToblivi Catareba, 
rac xels uwyobs niadagis eroziis Tavidan acilebas da 
amcirebs wylis danakargebs. dawvimebis sistemebi gansa-
kuTrebiT rekomendebulia im SemTxvevaSi, roca hidro-
logiuri da topografiuli pirobebi qmnian bunebrivi 
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dawnevis pirobebs. aRniSnulis mizniT gamoiyeneba relie-
fis uaryofiTi formebi (tafobebi da sxva). unda aRiniS-
nos, rom dawvimebiT morwyvas arTulebs Zlieri qarebi, 
risTvisac saWiro xdeba qarsafari zolebis gaSeneba.  
 reliefis bunebrivi qanobis pirobebSi rekomende-
bulia zedapiruli TviTdinebis meTodiT melioraciuli 
RonisZiebebis Catareba. romelic ZiriTadad gamoiyeneba 
rbili da erTgvarovani reliefis pirobebSi, aseve dam-
laSebul da bicob niadagebze (marilebis siRrmeSi Casa-
recxad) da Zlieri qarebis gavrcelebis zonebSi. mor-
wyvis teqnikis mixedviT ganasxvaveben kvlebSi (saToxni 
kulturebisaTvis, magaliTad simindisaTvis) miSvebiT da 
datborviT morwyvas. 
 wveTovani rwyva (suraTi 6.3.1) erTerTi progresuli  
meTodi da warmoadgens niadagqveSa morwyvis saxesxvao-
bas.  
 

 
 
sur. 6.3.1 wveTovani rwyva  
  

wveTovani rwyva axorcielebs niadagis aqtiuri fe-
nis datenianebas. am dros mcenaris yoveli Ziri drois 
erTeulSi Rebulobs garkveuli raodenobis wyals. aR-
niSnuli teqnologiis gamoyenebisas SesaZlebelia ro-
gorc morwyvis normebis dacva, aseve sarwyavi wylis re-
gulireba da misi zusti aRricxva. 
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 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT fesvTa sistemis roli wylis SewovaSi. 
2. ra gavlenas axdens niadagis temperatura fesvTa 

Semwov sistemaze? 
3. raSi mdgomareobs transpiraciis procesi da ras 

gviCvenebs transpiraciis koeficienti? 
4. ganmarteT ra gavlena aqvs qars transpiraciaze. 
5. romeli meTodebiT xdeba agrokulturebis damate-

biT saWiro wyliT uzrunvelyofa? 
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Tavi VII 

 

orografiuli faqtoris ekologiuri 

mniSvneloba 

 

7.1 reliefis gavlena agrokulturebis gavrcelebaze 
 
 orografiuli faqtorTa jgufi gansazRvravs deda-
miwis zedapiris garegan formas sxvadasxva gamovlinebiT. 
aseTebia: adgilis reliefi, adgilis simaRle zRvis doni-
dan, eqspozicia (mxareebis mimarTuleba). 
 aRniSnuli faqtorebi agrokulturebze pirdapir 
gavlenas ar axdenen, Tumca iseTi pidapirmoqmedi faqto-
rebi, rogoricaa klimaturi da niadaguri arsebiT cva-
lebadobas ganicdian dedamiwis zedapiris garegani for-
mebis mixedviT. e.i. orografiuli faqtorebi agrokul-
turebze gavlenas axdens pirdapirmoqmedi faqtorebis 
gadanawilebiTa da SecvliT.  
 agrokulturebis gavrcelebasa da ganviTarebaze 
zegavlenas axdens maTi adgilmdebareoba, radgan relie-
fi mniSvnelovnad gansazRvravs pirdapirmoqmedi faqto-
rebis (siTbo, sinaTle, teni) intensivobas (nax. 7.1.1).  
 

 
 
nax. 7.1.1 ferdobis mikroklimati 
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reliefi pirdapir zemoqmedebas ar axdens, magram is unda 
CaiTvalos, rogorc arapirdapirmoqmedi faqtori. 
 gamoyofen ramdenime saxis reliefs: 1. makrorelie-
fi - mTebi, mTebs Soris daqanebebi; 2. mikroreliefi - us-
wormasworo adgilebi; 3. mezoreliefi - xramebi, borcve-
bi. reliefis es formebi Tavisebur rols asruleben eko-
logiuri faqtorebis formirebaSi. isini mniSvnelovnad 
cvlian maT, rac SemdgomSi asaxvas poulobs mcenareTa 
calkeuli saxeobebis ganviTarebasa da gamravlebaSi. 
 reliefis cvalebadoba arsebiT zegavlenas axdens 
agrokulturebis mosavlianobaze, xarisxobriv da bioqi-
miur maCveneblebze. aRniSnuls adasturebs Catarebuli 
gamokvlevebi (e.gugava). geografiuli faqtorebis zegav-
lenisas xorblis Teslis maCvenebelze gamovlenilia 
garkveuli kanonzomierebebi. kerZod, maRal zonaSi daba-
lia Teslis gaRivebisa da aRmocenebis unari, vidre da-
bal zonaSi. aqedan gamomdinare, ekologiur-geografiu-
li faqtoris gaTvaliswinebiT, saTesle masalad, magali-
Tad xorblis SemTxvevaSi aRmosavleT saqarTvelos pi-
robebisaTvis gamoyenebuli unda iqmnas SedarebiT dabal 
zonaSi miRebuli saTesle masala. 
 maRalmTian raionebSi mcenareuli safaris ganviTa-
reba mimdinareobs sruliad gansxvavebul ekologiur pi-
robebSi (dabali temperatura, maRali mzis radiacia, 
Warbi an mSrali tenianoba), rac sagrZnoblad cvlis sta-
bilur mdgomareobas. 
 reliefis roli temperaturis ganawilebaSi gansa-
kuTrebulia, maSin Tu reliefi Zalze didi formisaa 
(mTebi). mTebSi haeris temperatura vertikaluri zona-
lobis mixedviT saSualod 0.6°C-iT mcirdeba yoveli 100 m 
simaRlis matebisas. zamTarSi temperatura mTebSi gar-
kveul simaRleze izrdeba, ris Sedegadac SemaRlebul 
adgilebSi haeri Tbilia, velTan SedarebiT. am movlenas 
inversias uwodeben. reliefis Cazneqili formisas (qva-
burSi) uyinvo periodis xangrZlivoba mniSvnelovnad 
mcirdeba, xolo reliefis amozneqili formisas (gorake-
bis, ferdobebis zeda nawilebi) izrdeba. ferdobis ori-
entacia gavlenas axdens wayinvebisagan kulturuli mce-
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nareebis dazianebis xarisxze. samxreT-aRmosavleTis 
ferdobebze mcenareebi wayinvebisagan SeiZleba ufro me-
tad daziandnen. 
 reliefis mixedviT icvleba agreTve niadagis tenia-
nobis reJimic. reliefis dablob adgilebSi (xeobebSi da 
a. S.) tenianoba ufro metia, vidre vake adgilebze. Tana-
bar pirobebSi reliefis uaryofiTi formis niadagi yo-
velTvis ufro teniania, reliefis dadebiT formasTan 
SedarebiT. Cazneqili ferdobis niadagis tenianoba matu-
lobs mwvervalidan Zirisaken, amozneqili formis Sem-
TxvevaSi ki xdeba piriqiT. 
 mcenareTa safaris mikrostruqturas mniSvnelov-
nad ganapirobebs mikroreliefi. iseT mTian qveynebSi ro-
goric saqarTveloa, Tavisi rTuli reliefis gamo, ver-
tikaluri zonalobis mixedviT iqmneba cvalebadi niada-
gur-klimaturi reJimi, amitom mcenareTa ekologiuri 
faqtorebis gadanawileba sakmaod garTulebulia. Tu re-
liefi dafarulia mcenareuli safariT, am SemTxvevaSi 
SeiZleba Seiqmnas saukeTeso pirobebi mcenareTa ganviTa-
rebisa da gamravlebisaTvis (borjom-bakurianis tyeebi). 
mcenareuli safariT daufarav reliefze SedarebiT gaZ-
nelebulia sasurveli reJimis Seqmna mcenareTa norma-
luri zrda-ganviTarebisaTvis.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. romeli faqtorebi miekuTvneba orografiuli faq-

torebis jgufs da ra roli aqvs maT agrokulture-
bis ganviTareba-gavrcelebaSi? 

2. ganixileT reliefis tipebi da maTi roli mcenareTa 
ganviTarebaSi.  

3. rogoria reliefis roli temperaturis ganawileba-
Si? 

4. rogoria reliefis mixedviT tenianobis reJimi? 
5. ra ganapirobebs mcenareTa safaris mikrostruqtu-

ras? 
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7.2  eqspoziciisa da zRvis donidan simaRlis  
ekologiuri mniSvneloba 

 
 mcenareuli safaris cvalebadoba maRalmTian piro-
bebSi dakavSirebulia eqspoziciasTan. samxreTis daqane-
bis eqspoziciis ferdobebze metia mzis radiacia, ganaTe-
ba, Tumca didia aorTqleba da teni, CrdiloeT ferdo-
bebTan SedarebiT. gansxvavebulia tenianobis reJimi, 
Tovlis dnobis siCqare, niadagis siTburi reJimi da sxva. 
es yovelTvis asaxvas poulobs mcenareTa zrda-ganviTa-
rebaze, gansxvavebulia maTi morfologiuri niSnebi eq-
spoziciidan gamomdinare, mcenareTa saxeobrivi Sedgen-
loba da sxva. 
 vertikaluri zonalobis mixedviT, didi mniSvnelo-
ba aqvs eqspozicias, gansakuTrebiT zomier ganedebSi, ga-
zafxulze, roca mcenareebi iwyeben vegetacias. minima-
luri temperaturebi yovelTvis aRiniSneba CrdiloeTis 
eqspoziciebze. foTlis temperatura gansxvavdeba fer-
dobis eqsoziciis mixedviT (nax. 7.2.1). 
 

 
 
nax. 7.2.1  mcenarisaTvis sasicocxlo pirobebi  

(centr. alpebi, simaRle 3185 m zR.donidan) 
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naxazis mixedviT, CrdiloeT ferdobze Termuli defici-
ti aSkaradaa gamoxatuli. 
 mzis radiaciis sidide damokidebulia ara marto eq-
spoziciaze, aramed cicabo ferdobze. mcenareTa mikrok-
limatic Zlier aris damokidebuli mxareebis mixedviT 
orientaciaze. mcenare mzis insolaciis Sedegad mxaree-
bis mixedviT sxvadasxvanairad Tbeba. dRis pirvel naxe-
varSi ukeTesad Tbeba samxreT-dasavleTis mxridan. 
 eqspoziciis ekologiuri roli mniSvnelovnad gamo-
ixateba imaSi, Tu rogor aris igi mimarTuli mxareebis mi-
xedviT. magaliTad, CrdiloeTidan samxreTis mimarTu-
lebiT Txemebze temperatura yovelTvis maRalia, vidre 
swor zedapirze, xolo Txemebze, romlebic mimarTulia 
dasavleTidan aRmosavleTiT - dabalia. 
 mTian regionebSi mcenareebi warmodgenili arian 
didi mravalferovnebiT da TiTqmis yvela sasicocxlo 
formiT - xeebi, buCqebi, naxevradbuCqebi, lianebi, bala-
xebi. mcenareebSi SeiZleba gamoiyos rogorc dabali, ase-
ve maRalmozardi jgufebi, rac ganpirobebulia maTi 
morfologiuri niSnebiT. dabalmozardoba aixsneba daba-
li temperaturis arsebobiT. magaliTad, kavkasiis regi-
onSi mravalwliani balaxebis gadargvis Semdeg tyeebidan 
alpur zonaSi 2-3-jer Semcirda maTi simaRle, es movlena 
gamovlenili iqna mokle droSi - meoTxe wels. 
 unda aRiniSnos, rom eqspoziciis mixedviT mkveTr 
cvalebadobas ganicdis yvela sasicocxlo pirobebi. ma-
galiTad, ganaTebis intensivoba yvelaze maRalia samxre-
Tis, xolo yvelaze dabali CrdiloeTi eqspoziciis fer-
dobze. aRmosavleTisa da dasavleTis eqspoziciebs  gar-
damavali adgili uWiravT maT Soris. eqspoziciis mixed-
viT icvleba rogorc aqtiuri temperaturaTa jami, aseve 
niadagis temperaturac. aRsaniSnavia, rom ferdobis eq-
spozicia gavlenas axdens eroziuli procesebis ganviTa-
rebazec. eroziuli procesebi ufro intensiurad mimdi-
nareobs samxreTi eqspoziciis ferdobebze, romlis mize-
zic Termuli pirobebis cvalbadobaa. cicabo ferdobebi 
ufro intensiurad ganicdis Camorecxvas. 
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 zemoaRniSnuli saarsebo pirobebis calebadobis 
gaTvaliswineba aucilebelia agrokulturebis gavrce-
lebis dros. kerZod, maqsimalurad unda iqnas gaTvalis-
winebuli kulturebis bioekologiuri Taviseburebani. 
 zRvis donidan simaRle arapirdapir moqmedi faq-
toria, Tumca am faqtoris mixedviT icvleba ganaTebis 
intensivoba, siTbosa da tenis reJimi, qaris siCqare, mi-
marTuleba, niadagis pirobebi da sxva, anu ekologiuri 
faqtorebis mTlianoba. 
 simaRlis zrdis mixedviT mTebSi savegetacio peri-
odis xangrZlivoba mokldeba, ise rom maRalmTis zonaSi 
zafxuli TiTqmis ar igrZnoba. aq temperaturis maCveneb-
lebiT gazafxulidan uSualod Semodgomaze gadasvla 
xdeba.  
 zRvis donidan simaRlis mixedviT icvleba naleqe-
bis raodenoba da maTi intensivoba. simaRlis mixedviT ma-
Ti wliuri raodenoba garkveul simaRlemde matulobs, 
Semdeg TandaTanobiT mcirdeba. temperaturebisa da na-
leqebis cvalebadoba garkveul gavlenas axdens mcenare-
ebSi fiziologiuri procesebis msvlelobaze, amitom ma-
RalmTiani zonis agrokulturebi mkveTrad gansxvavdeba 
dablobis zonis imave saxeobis agrokulturebisagan. es 
gansxvaveba aisaxeba miRebul mosavalsa da maT xarisxSi. 
  

 kiTxvebi TviTSemowmebisaTvis 
1. ganmarteT eqspoziciis mniSvneloba vertikaluri 

zonalobis mixedviT. 
2. rogori sasicocxlo formiT aris warmodgenili 

mcenareebi mTian regionebSi? 
3. axseniT eqspoziciis mixedviT sasicocxlo pirobe-

bis cvlileba. 
4. gaanalizeT zRvis donidan simaRlis mixedviT save-

getacio periodi da ekologiuri faqtorebis moqme-
deba. 
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Tavi VIII 

 

atmosferos haeris ekologiuri 

mniSvneloba 

 

8.1 atmosferos haeris Sedgeniloba da struqtura 
 
 haeri warmoadgens im ekologiur garemos, sadac aq-
tiurad mimdinareobs agrokulturebis zrda-ganviTare-
ba. misi moqmedeba kulturebze mimdinareobs rogorc ai-
rebis SemcvelobiT, aseve haeris masebis (qarebi) moZrao-
biT.  

dedamiwis haerovani garsi erTgvarovani ar aris, 
igi Sedgeba ramdenime fenisagan, romlebic erTmaneTisa-
gan mkveTrad gansxvavdebian simkvriviT, tenianobiT, siT-
boTi, haeris cirkulaciis xasiaTiT da sxva (nax. 8.1.1). 

 

 
 

nax. 8.1.1 atmosferos aRnagoba 
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atmosferos qveda, anu ZiriTadi fena iwyeba dedami-

wis zedapiridan da 8-10 km simaRlemde vrceldeba, igi 
troposferos saxelwodebiTaa cnobili. troposferos 
yvelaze dabali fena miwispira fenaa, sadac mimdinareobs 
atmosferos mniSvnelovani procesebi da SeimCneva iseTi 
movlenebi, romlebic garkveul gavlenas axdenen mcena-
reTa zrda-ganviTarebaze. haeris troposfero xasiaTde-
ba Semdegi fizikuri TvisebebiT da movlenebiT:  

 temperaturis vertikaluri gradienti daaxloebiT 
0.6°C udris e.i. haeris temperatura yoveli 100 m si-
maRleze 0.6°C-iT klebulobs;  

 wylis orTqlis didi nawili moqceulia am fenaSi;  
 troposferoSi haeri moZraobs, rogorc vertikalu-
rad ise horizontalurad.  

troposferos zemoT mdebareobs atmosferos meore 
fena - stratosfero. igi vrceldeba 50-60 km-mde.  misi da-
maxasiaTebeli Tviseba is aris, rom temperatura 30 km-mde 
ucvleli rCeba (-55°C), xolo 50 km simaRleze 0°C tempera-
turas utoldeba. es fena Seicavs didi raodenobiT 
ozons da temperaturis matebac amasTan aris dakavSire-
buli. momdevno fenas, romelic 50-60 km-dan 80-90 km-mde 
vrceldeba mezosfero ewodeba. am fenaSi, temperatura 
simaRlis zrdasTan erTad ecema da zeda sazRvarze -70, -
80°C utoldeba. mezosferos Semdeg daaxloebiT 800 km-
mde vrceldeba Termosferos fena. am fenaSi maRali tem-
peratura SeimCneva, daaxloebiT 2000°C. Semdeg fenas, ro-
melic 800 km-dan iwyeba da atmosferos garegan gars war-
moadgens, egzosferos uwodeben. masSi haeri Zalzed ga-
iSviaTebulia,  vrceldeba 2000-3000 km-mde da TandaTano-
biT gadadis kosmiur sivrceSi. 
 atmosferos haeri airebis Semcvelobis mudmivobiT 
xasiaTdeba. mSrali haeri Seicavs 78% azots, 21% Jan-
gbads, xolo danarCeni gazebis minarevebze procentuli 
Semadgenloba erTze naklebia. 
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atmosferos Semadgeneli gazebidan, soflis meur-
neobis TvalsazrisiT, yvelaze didi mniSvneloba eniWeba 
azots, Jangbads, naxSirorJangs da wylis orTqls. 

azoti - haerSi misi didi raodenobiT Semcvelobis 
miuxedavad, azotis SeTviseba mcenaris mier ar xdeba 
uSualod haeridan. SeiZleba iTqvas, rom am SemTxvevaSi 
igi sasicocxlo faqtors ar warmoadgens (gamonaklisia 
dabal safexurze mdgomi mcenareebi). igi mcenaris niada-
guri kvebis erTerTi ZiriTadi elementia, romelic Sedis 
mcenareuli da cxoveluri cilebis SemadgenlobaSi. at-
mosferos Tavisufali azoti dakavSirebulia niadagTan 
da zogierT Zirxvenovan kulturebTan, rac amdidrebs 
niadags da advilad SesaTvisebels xdis mas mcenareebi-
saTvis. bunebaSi azotis wrebrunvis procesi gamudmebiT 
mimdinareobs da biologiuri fiqsaciis xarjze atmosfe-
ros azoti gardaiqmneba organul nivTierebad.  

Jangbadi - atmosferoSi misi Semcveloba ar aris 
gansazRvruli, malimitirebeli, magram igi miwiszeda 
mcxovreb mcenareebisaTvis sakmarisia. Teslebisa da fes-
vebisaTvis, mikroorganizmebisaTvis, romlebic imyofe-
bian niadagSi, Jangbadis raodenobis Semcveloba xSirad 
warmoadgens malimitirebel faqtors da misi ukmarisoba 
Zlier gavlenas axdens mcenareTa sicocxleze. maTi rao-
denobrivi ukmarisoba damTrgunvelad moqmedebs mcena-
reebze. igi metad saWiro elementia sunTqvis, lpobisa da 
wvis procesebis mimdinareobisaTvis. igi xels uwyobs nia-
dagis baqteriebis moqmedebas, fesvTa sistemis zrdas da 
mcenaris niadagur kvebas. Jangbadi qimiurad aqtiuri ai-
ria, romelic Sedis cilebis, cximebisa da naxSirwylebis 
SemadgenlobaSi. 

gasaTvaliswinebelia is garemoeba, rom fotosinTe-
zirebuli Jangbadis udidesi nawili warmoqmnili bioma-
sis utilizaciaze ixarjeba. Tu mxedvelobaSi miviRebT 
globaluri masStabiT Seqmnil ekologiur mdgomareo-
bas, momavalSi fotosinTezirebuli Jangbadis raodeno-
bis momateba mosalodneli ar aris. aqedan gamomdinare, 
aqtualuri xdeba Jangbadis SesaZlo deficitis sakiTxi. 
Tumca aRniSnuli cvlilebebi mocemul etapze ar fiq-
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sirdeba. miuxedavad amisa, momavalSi garTulebebis Tavi-
dan acilebis mizniT, fotosinTezis arsebuli donis Se-
sanarCuneblad saWiroa, rogorc mwvane safaris SenarCu-
neba da okeanis dacva dabinZurebisagan, aseve Tboenerge-
tikis wilis Semcireba. 
 naxSirorJangi - warmoadgens mcenaris haeridan kve-
bis da agrokulturebis mosavlis formirebis mniSvne-
lovan faqtors. mwvane mcenareuloba sinaTlis energiis 
daxmarebiT axdens naxSirorJangisa da wylis sinTezs, ris 
Sedegadac warmoiqmneba organuli nivTiereba. cxovele-
bis sunTqvis, organuli nivTierebebis wvisa da gaxrwnis 
Sedegad atmosferoSi gamoiyofa naxSirorJangi. aRniSnu-
li gazis momateba atmosferoSi (gansazRvrul donemde) 
zrdis agrokulturebis mosavals. 
 naxSirorJangi uSualod niadagis zedapirze 2-3-
jer meti raodenobiTaa vidre mcenareulobis zedapira-
ze. aRniSnuli gazis arsebobas atmosferoSi didi mniS-
vneloba aqvs mcenaris fiziologiuri procesebisaTvis. 
naxSirorJangi ZiriTadad warmoiqmneba vulkanuri amof-
rqvevebisa da sxvadasxva organuli nivTierebebis wvisa 
da sunTqvis Sedegad. igi mniSvnelovani raodenobiT moe-
dineba niadagidanac. am gazis STanTqma didi raodenobiT 
xdeba okeaneebisa da mcenaris mwvane nawilebis mier. 
STanTqmis Semdeg mzis sxivebis daxmarebiT naxSirorJan-
gi iSleba, ris Sedegadac mcenareSi warmoiqmneba naxSir-
wylebi da gamoiyofa Jangbadi.  

wylis orTqls mniSvnelovani adgili uWiravs at-
mosferoSi. igi ganapirobebs Rrublebis warmoqmnas da 
atmosferuli naleqebis mosvlas, moqmedebs mcenareuli 
safaridan aorTqlebaze da sxva. wylis orTqlis Semcvel 
haers - tenian haers uwodeben. mas didi mniSvneloba aqvs 
mcenareebisaTvis da gavlenas axdens agrokulturebis 
mosavalze. 
 atmosferos SemadgenlobaSi mudmiv komponenteb-
Tan erTad adgili aqvs droebiT cvalebad gazebs (nax. 
8.1.2).  
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nax. 8.1.2 mcenareebze uaryofiTad moqmedi airebi  
 
eseni upirveles yovlisa kvamlis an mrewvelobis mier ga-
moyofili gazebia. kvamlis gazebis ZiriTad wyaros qva-
naxSirisa da sxva saTbobis wva (SO2, NO2 da sxv.) warmoad-
gens, rac iwvevs mcenareTa dazianebas, maRali koncen-
traciis SemTxvevaSi maT daRupvas. isini SesamCnevad 
cvlian klimatur pirobebsac, kerZod SeiZleba gamoiwvi-
os haeris tenianobis Semcireba, ganaTebis Sesusteba, 
temperaturis momateba da a.S. isini aferxeben fotosin-
Tezis process. kvamlis gazebisagan mcenareTa zrdis 
procesis daknineba damokidebulia jiSebis mgrZnobiaro-
baze. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT atmosferos aRnagoba da Tvisebebi. 
2. ra roli aqvs soflis meurneobis TvalsazrisiT 

azots, Jangbads, naxSirorJangs da wylis orTqls? 
3. ra gavlena aqvs mcenareebze droebiT cvalebad ga-

zebs? 
 
 

8.2 qari, rogorc ekologiuri faqtori 
 
 haeris aCqarebul moZraobas, romelsac qars uwode-
ben mcenareebze arsebiTad mravalmxrivi gavlena aqvs. 
mniSvnelovania qari rogorc ekologiuri faqtori, rad-
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gan igi moqmedebs agrokulturebze rogorc dadebiTad, 
aseve uaryofiTad (pirdapiri da arapirdapiri). misi da-
debiTi gavlena gamoixateba mcenareTa damtvervaSi, mis 
gareSe ver moxerxdeba anemofiluri mcenareebis dam-
tverva, aseve anemoqoruli mcenareebis Teslebisa da na-
yofebis gavrceleba. zomieri qaris moqmedeba (4-5 m/wm) 
uzrunvelyofs swored aRniSuli Teslebisa da nayofe-
bis did manZilze gadatanas. mniSvnelovani roli aqvs 
qars wylis reJimis regulirebaSi (wvimis Rrublebis mo-
tana an gafantva). qars teniani haeri gadaaqvs zRvebidan 
xmeleTis siRrmeSi da atenianebs haers misi moqmedebis 
zonaSi, sadac mcenares uzrunvelyofs saWiro teniT.  
 qari energiis iseTi wyaroa, romlis daxmarebiTac 
moZraobaSi modian specialuri Zravebi, romlebic xSirad 
gamoiyeneba soflis meurneobaSi. 
 qaris uaryofiTi moqmedeba uprveles yovlisa gamo-
ixateba agrocenozis meqanikur dazianebaSi (foTlebis, 
nayofebis, naskvebis, Teslebis masobrivi Camocvena). Zli-
eri qari azianebs kulturebis varjs da  sxva nawilebs, 
man SeiZleba fesvianad amoglijos mcenare. mudmivad er-
Ti mimarTulebis qari iwvevs mcenareTa varjis deforma-
cias. norCi nazardebi sustad viTardeba an saerTod ver 
viTardeba, xolo mis sawinaaRmdego mxares  ki piriqiT. sa-
bolood varji calmxrivad viTardeba. qari swrafad fan-
tavs haeris tenian masebs, riTac aZlierebs transpiraci-
as da iwvevs mcenaris wyliT uzrunvelyofis deficits. 
igi aZlierebs, aseve wylis aorTqlebas niadagidan da aS-
robs mas, iwvevs niadagebis erozias, mcenareTa Wknobas.  
 qarisagan mcenaris dazianebis intensivoba da xaris-
xi ganisazRvreba misi saxeobisa da mimarTulebis mixed-
viT. maTi moqmedeba SedarebiT sustia buCqebze da bala-
xebze. Tumca, wvimebis Semdeg qaris umniSvnelo moqmede-
biTac ki xdeba xorblisa da qeris maRali da xSiri naTe-
sebis Cawola. ufro mkafiod vlindeba qaris arapirdapi-
ri gavlena, rac gamoixateba adgilis tenisa da tempera-
turis cvlilebaSi. kerZod, qari aSrobs haers, rac iwvevs 
transpiraciis gaZlierebas da Sedegad mcenarisaTvis 
tenis deficitis Seqmnas. mSrali qarebis xangrZlivi moq-
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medeba iwvvs mcenareTa zrdis procesis Seferxebas. qaris 
moqmedebis uaryofiT mxares miekuTvneba misi moqmede-
biT fotosinTezis Sesusteba, rac gamoixateba Zlieri qa-
ris (15 m/wm da meti) dros mcenareTa bageebis daxurviT. 
am dros izrdeba sunTqvis intensivoba da Sesabamisad or-
ganuli nivTierebebis maragis xarjva. aRniSnuli procesi 
asustebs mcenaris gamZleobas araxelsayreli pirobebi-
sadmi, kerZod yinvagamZleobisadmi. 
 im SemTxvevaSi, rodesac ferdobis gadalaxvis dros 
qari moxvdeba amoRrmavebul adgilSi, am ukanasknelSi 
warmoiSveba korianteli, rac sazianoa naTesebisaTvis. 
amitom mindorsacavi tyis zoli ise unda gaSendes, rom 
mis mier aRZrulma turbulenturma moZraobam sagrZnob-
lad Seamciros qaris siCqare da amave dros mcenareebi 
daicvas koriantelisagan. mindorsacavi tyis zolis moq-
medebiT Zlier mcirdeba qaris siCqare, rac imiT aixsneba, 
rom haeris dineba tyis zolis moqmedebiT nawildeba mci-
re koriantelebad, es ki sabolood amcirebs qaris mTava-
ri dinebis Zalas. qaris Zala, foTlebze, totebze da Re-
roebze xaxunis gamo tyeSi sustdeba. qaris gabatonebuli 
mimarTulebis winaswari dazusteba gvexmareba mindorsa-
cavi tyis zolebis sworad gaSenebaSi, eroziis winaaR-
mdeg brZolaSi.  
 qarebis sawinaaRmdego qarsafari zolebis mowyobi-
saTvis gaTvaliswinebuli unda iqnas qaris mimarTuleba da 
siCqare, risTvisac saWiroa qarTa sqemis ageba (nax. 8.2.1).  
 

 
nax. 8.2.1 qarTa sqema 
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qarTa sqemis agebisaTvis gamoiyeneba monacemebi qaris mi-
marTulebasa da siCqareze, rac  grafikulad gamosaxavs 
qaris mimarTulebis ganmeoradobas Tvis, sezonis an wlis 
mixedviT. mravalwliuri dakvirvebebis saSualo Sedegebi 
da maTi ganmeoradoba gamoisaxeba procentebSi. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT qaris dadebiTi da uaryofiTi gavlena ag-

rokulturebze. 
2. rogor pirobebSi warmoiqmneba korianteli da ra 

RonisZiebebi unda gatardes mis winaaRmdeg? 
3. ganmarteT qarTa sqemis agebis meTodi. 
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Tavi IX 

 

bioturi faqtorebi 

 

9.1 anTropogenuri faqtori 
 
 garemo warmoadgens adamianis SromiTi moRvaweobis, 
misi cxovrebis sulieri da fizikuri ganviTarebis are-
als.  
 Tanamedrove etapze arsebobs mosazreba imis Sesa-
xeb, rom garemos TviTaRdgenis potencials aRemateba an-
Tropogenuri zemoqmedebis xarisxi. amis damadasturebe-
lia sasoflo-sameurneo savargulebis farTobebis Sem-
cireba, ekosistemebis da biomravalferovnebis Semcire-
ba-degradacia, klimatis cvalebadoba, globaluri tem-
peraturuli reJimis cvlileba (haeris saSualo tempera-
turis 0.6ºC-iT mateba) da a.S. 
 bunebisadmi adamianis damokidebuleba istoriulad 
icvleboda, kerZod misi gaRmerTebidan aragoniurul ga-
moyenebamde (ukanasknel wlebSi) da mtaceblur eqsplua-
taciamde. bunebrivi resursebis gaRatakebaSi adamianis 
aragonivruli Carevis Sedegia niadagis erozia, gvalvebi 
da a.S. Zlieri erozia arRvevs niadagis struqturas, rac 
iwvevs gaudabnoebas. xSir SemTxvevaSi am process aCqa-
rebs adamianis Careva, rac sruldeba mcenareuli safaris 
ganadgurebiT. mcenareuli safaris moSlas SeiZleba moy-
ves niadagis gvalva. aRniSnuls Tu daemata zogierTi da-
Waobebuli niadagebis gegmazomieri amoSrobac, maSin sa-
erTo fonze ar aris gamoricxuli gruntis wylebis do-
nis Zlieri daweva, rac iwvevs wylis deficits. cxadia, 
aseTi tendencia uaryofiT gavlenas moaxdens soflis me-
urneobis mdgrad ganviTarebaze. Waobebis sistematiuri 
amoSroba seriozul problemas qmnis, radgan Waobi asru-
lebs `Rrublisebur” funqcias, igi aregulirebs grun-
tis wylis dones. magaliTad, Zlieri wvimebis Sedegad 
warmoqmnili wyali dgeba niadagis zedapirze, nawili ki 
STainTqmeba, am procesiT ramdenadme gamoiricxeba Zlie-
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ri wyaldidobebi. garda amisa Waobebi warmoadgenen gada-
Senebis piras mdgari mcenareebis TavSesafars. 
 zemoaRniSnulidan gamomdinare, dasavleT saqar-
Tvelos kolxeTis Waobis amoSroba, ise unda moxdes, rom 
ar gamoiwvios cocxali organizmebisa da garemos ekolo-
giur faqtorebs Soris wonasworobis rRveva. amoSrobi-
sas mcire masStabiT unda iqnas SenarCunebuli erTgvari 
fenomenebi, rac gamoricxavs arsebuli klimaturi piro-
bebis gauaresebas, amiT uzrunvelyofili iqneba flori-
sa da faunis arsebul pirobebSi dacva. 
 biosfero warmoadgens dedamiwis garss, romelSic 
mravalferovan saarsebo garemosTan Seguebuli saxeobe-
bi binadroben, termini biosfero ekuTvnis avstriel ge-
ologs e.ziuss (1775 w). biosferos qveS igulisxmeba iseTi 
sistema, romelic dResdReobiT adamianis mier aris Sec-
vlili da moklebulia TviTregulacias. biosfero TiT-
qmis 4 miliardi wlis ganmavlobaSi viTardeboda, ro-
gorc TviTmaregulirebeli sistema. ukanasknel period-
Si kacobrioba mivida im daskvnamde, rom saWiroa biosfe-
ros daubrundes normaluri funqcionirebis saSualeba, 
raTa ar dairRves sicocxlisaTvis saWiro ekologiuri 
wonasworoba. adamianis moRvaweoba SeTanxmebuli unda 
iyos biosferos kanonebTan, raTa Tavidan iqnas acilebu-
li damangreveli Sedegebi. biosferos ar unda miewodos 
imaze meti energia, ramdensac igi iRebs kosmosidan, rad-
gan biosfero warmoadgens erTgvar Termostats, sadac 
wonasworobis mdgomareoba energetikul sazRvrebSi 
mkacrad aris daculi. Tanamedrove tempebis energeti-
kul moqmedebas SeuZlia gamoiwvios biosferos siTburi 
balansis darRveva. dedamiwaze arsebuli nivTierebaTa 
gamoyenebisas ar unda dairRves bunebis kanonzomierebis 
iseTi mniSvnelovani principi, rogoricaa cikluroba, 
romlis dros erTi saxeobis narCenebis moqmedeba, meore-
saTvis nedleuli xdeba. es procesi ise unda mimdinare-
obdes, rogorc biosferoSia.  
 warmoebis narCenebi, teqnologiuri procesebis 
arasruli Sedegia. isini warmoadgenen naxevarfabrika-
tebs an produqtebs, romelTa racionaluri gamoyeneba 
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saTanadod ar warmoebs. sayofacxovrebo narCenebis rao-
denoba (maTi raodenoba yovelwliurad matulobs) da Se-
madgenloba teqnologiebis gaumjobesebasTan erTad ic-
vleba. isini SeiZleba iyos mcenareuli, cxoveluri da 
sxva warmoSobis (surTi 9.1.1).  
 

 
 
suraTi 9.1.1. sxvadasxva tipis sayofacxovrebo narCenebi 
  
 Tanamedrove etapze mniSvnelovania unarCeno teqno-
logia. rac gulisxmobs nedleulisa da energiis raciona-
lurad da kompleqsurad gamoyenebas.  
 narCenebis warmoSobaSi sul ufro did adgils ikavebs 
adamianis mier Seqmnili nivTierebebi da sagnebi, romelTa 
udidesi nawilis ganeitraleba da marTva 10-20-jer ufro 
Zviri jdeba, vidre arasaxifaTo narCenebis. magaliTad, ra-
diaciuli narCenis ganeitraleba dRevandeli teqnologie-
biT SeuZlebelia. dReisaTvis 3R-is principi safuZvlad 
udevs narCenebis marTvis yvelaze mowinave teqnologiebs 
msoflioSi. 2006 wels tokioSi miRebuli iqna rezolucia, 
romelic mkacr valdebulebebs uyenebs ganviTarebul sa-
xelmwifoebs 3R principis adgilobriv, erovnul da msof-
lio doneze dasanergad.  
 termini 3R aRniSnavs im sami moqmedebis pirvel aso-
ebs, romlebic yvelaze mniSvnelovania narCenebis mdgradi 
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marTvis procesSi. es qmedebebia: Reduce - Semcireba, rac gu-
lisxmobs narCenebis Semcirebis garda, moxmarebuli ener-
giisa da resursebis Semcirebas anu calkeul adamianTa da 
mTlianad sazogadoebis mier warmoqmnili narCenebis Sem-
cirebas; Reuse - xelaxali gamoyeneba gulisxmobs ukve mox-
marebuli nivTebis meorad gamoyenebas, rogorc imave aseve 
sxva daniSnulebiT, maTi teqnologiuri gadamuSavebis ga-
reSe; Recycle - reciklireba anu gadamuSaveba, gulisxmobs 
narCenis teqnologiur gadamuSavebas sxva produqtad. 
aseT SemTxvevaSi narCeni meoradi nedleulia. reciklire-
bis Sedegad mcirdeba nedli masalis an resursis moxmareba, 
ris Sedegadac xdeba energiis dazogva, haerisa da wylis da-
binZurebis Semcireba da sxva.  
 3R-is garda narCenebis ierarqia kidev or komponents 
moicavs, es aris narCenebis gardaqmna energiad (Energy 
Recovery) da narCenebis ganTavseba nagavsayrelebze (Disposal). 
narCenebis marTvis sferoSi gamokveTilia Semdegi priori-
tetuli midgomebi: 1. narCenis Tavidan acileba; 2. narCene-
bis meoradi gamoyeneba; 3. narCenebis gadamuSaveba; 4. narCe-
nebidan energiis miReba; 5. narCenebis ganTavseba. yvelaze 
prioritetuli narCenebis Semcirebaa.  narCenebis gamoyene-
ba SesaZlebelia agrarul seqtorSi, kerZod sasuqebis war-
moebaSi.  
 soflis meurneobaSi mineraluri sasuqebis araracio-
nalurad gamoyeneba, e.i. gazrdili dozebiT maqsimaluri 
mosavlis miReba iwvevs sasoflo-sameurneo produqtebSi 
(bostneuli, marcvleuli da sxva) nitratebis didi raode-
nobiT dagrovebas (dasaSveb normasTan SedarebiT 2-3-jer 
da metad). aRniSnulis Sedegad ecema produqciis xarisxi 
(Saqrebis, vitaminebis, cilebis da sxva) da misi Senaxvis una-
ri. niadagSi Warbi raodenobis azotis Semcvelobis Sede-
gad, mcenareTa qsovilebSi  mimdinareobs nitratebis kon-
centrireba da maTi gamoyeneba sakvebad saxifaToa.  misi di-
di raodenobiT arseboba iwvevs sxvadasxva daavadebebs. 
nitratebis akumulacia mcenareSi dakavSirebulia garemo 
faqtorebTan da damaxasiaTebelia kulturuli mcenaree-
bis garkveuli saxeobisaTvis, gansakuTrebiT saSiSroebas 
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warmoadgens maTi Warbi dagroveba bostneul kulturebSi, 
radgan sakvebad ZiriTadad maTi vegetatiuri nawilebi ga-
moiyeneba. nitratebis maRali Semcveloba agrokultureb-
Si sagrZnoblad amcirebs maT xarisxs, naxSirwylebis Sem-
cvelobas, Tumca gavlenas ar axdens maT zrda-ganviTareba-
ze. 
 humusi biosferos mniSvnelovani komponentia. igi Sei-
cavs gansxvavebuli raodenobis elementebs da asrulebs 
bioqimiuri barieris rols, rac garemomcveli garemos da-
binZurebis SemzRudvelia. miwaTmoqmedebis donis amaRle-
bisaTvis Catarebuli agroteqnikuri RonisZiebebis dros 
saWiroa gaTvaliswinebuli iqnas humusSi arsebuli mikroe-
lementebis regulireba (maTi raodenoba ar unda Semcir-
des). aRniSnuli RonisZiebis gatarebam xeli unda Seuwyos 
misi nayofierebis SenarCunebas da gazrdas. 
 niadagi, soflis meurneobis warmoebisaTvis mTavari 
saSualebaa. amitom misi nayofierebis Semdgomi amaRleba 
prioritetul amocanas warmoadgens. mxolod miznobrivad 
gaTvlili agroteqnikis, seleqciis, Teslbrunvis, minera-
luri da organuli sasuqebis gamoyenebiT aris SesaZlebe-
li maRali da stabiluri mosavlis miReba.  
 garemomcvel garemoSi adamianis Careva gamowveulia 
Tavisi arsebobisa da garkveuli pirobebis gaumjobesebis 
mizniT. magram, Tu is ewinaaRmdegeba bunebis ekologiuri 
wonasworobis kanonebs, SeiZleba iseTi movlena gamoiwvios, 
romelic TviT adamians miayenebs gamousworebel zians. ag-
rokulturaTa mavneblebisa da daavadebebis sawinaaRmdego 
Sxamqimikatebis aragonivrulad gamoyenebam, SesaZlebelia 
seriozulad daazianos sasargeblo mwerebi, romlebic aq-
tiurad ebrZvian mavneblebs, magaliTad futkrebi, romel-
Ta meSveobiT warmoebs mcenareebis damtverva da sxva. yove-
live aRniSnulis Sedegad mosalodnelia mosavlis raode-
nobis Semcireba. dakvirvebaTa Sedegebi mowmoben, rom zo-
gierTi momwamlavi nivTiereba SeiZleba adamianis organiz-
mSi gadavides jaWvurad. kerZod, mZime metali (tyvia) mce-
naridan gadadis cxovelSi, Semdeg rZeSi, xolo am ukanas-
knelidan adamianSi.  
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 iseTi anTropogenuri datvirTvebiT, rogoric aris 
eleqtosadgurebi, specialuri gamaTboblebi, Zravebi, av-
tomobilebis ukontrolo emisiebi da sxva SeiZleba Seicva-
los bunebrivi ekologiuri wonasworoba. rac aisaxeba zed-
meti siTbos dagrovebaSi, romlis Sedegad xdeba biotopis 
cvlileba. garemomcvel garemoSi xelovnurad siTbos ga-
moyofa momavalSic Tu kvlav gagrZelda, SeiZleba velo-
doT seriozul, uaryofiT klimatur cvlilebas, rac saf-
rTxes Seuqmnis TviT adamianis arsebobas dedamiwaze. 
 Tanamedrove msoflioSi, mosaxleobis umravlesoba 
qalaqebSi cxovrobs. mosaxleobis aseTi simWidrove eko-
sistemisaTvis uCveuloa. umravles qalaqebSi arabunebrivi 
anTropogenuri datvirTvebis gamo, TiTqmis xelovnurad 
Secvlilia garemos yvela is faqtori (temperatura, haeri, 
tenianoba, radiacia da a.S.), romlebic sasicocxlod moqme-
deben organizmebze. qalaqis mikroklimats cvlis zedmeti 
siTbos gamoyofa (naxSirorJangi) da haeris gaWuWyianeba, aq 
saSualo wliuri temperatura 1-2°C da metiT maRalia. qa-
laqis haeri SedarebiT cudad atarebs mzis sxivebs, vidre 
velis an mTis haeri, romelic Tavisuflad atarebs gafil-
trul ultraiisferi speqtris nawils. haeris gaWuWyianeba 
iwvevs mzis sxivebis speqtruli Semadgenlobis cvlilebas, 
rac did gavlenas axdens adamianis janmrTelobaze. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT anTropogenuri datvirTvebi, romlebic 

arRveven ekologiur wonasworobas. 
2. axseniT narCenebis marTvis principi (3R). 
3. gamoyaviT narCenebis marTvis sferoSi prioritetu-

li mimarTulebebi. 
4. ganixileT azotiani sasuqebis Warbi gamoyenebis Sede-

gebi. 
5. axseniT humisis roli niadagis nayofierebaSi. 
6. gaanalizeT Sxamqimikatebis araswori gamoyenebis Se-

degebi. 
7. ras iwvevs garemoSi Warbi raodenobiT siTbos xelov-

nurad gamoyofa? 
8. rogor cvlis garemos qalaqis Warbi mosaxleoba?  
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9.2  fitogenuri da mikrogenuri faqtorebi 
 
 mcenareTa didi mravalferovneba, maTi  Tanasazoga-
doebebi ganicdian rTul zemoqmedebas gansxvavebul Tu 
monaTesave mcenareTa saxeobebisagan, rac urTierTobis xa-
risxidan gamomdinare gansxvavebulia. 
 mcenareTa urTierTgavlenis mixedviT gamoiyofa Sem-
degi formebi: 1. pirdapiri (kontaqturi); 2. arapirdapiri 
transbiotikuri; 3. arapirdapiri transabiotikuri. 
 1. pirdapiri anu kontaqturi urTierTzemoqmedeba ga-
moixateba meqanikur an fiziologiur urTierTobaSi. maga-
liTad, epifitizmi - momcro mcenaris mier didi mcenaris 
substratad gamoyeneba, fesvebis urTierTdawola, gadax-
larTva erTmaneTis axlos mozard mcenareTa Soris. unda 
aRiniSnos lianebis, xemcenareebisa da balaxebis arasasur-
veli urTierTzegavlena. 
 meqanikuri urTierTobis erTerTi formis dros (epi-
fitizmi), magaliTad mcenareebi, romlebsac ar gaaCniaT 
fesvi, cxovroben sxva mcenareebis xarjze. maTi raodenoba 
daaxloebiT 10% Seadgens (mRierebi, xavsebi, sokoebi da 
sxva). maTi mineraluri nivTierebebiT kveba ZiriTadad uz-
runvelyofilia atmosferuli mtveris da gaxrwnili mce-
nareuli narCenebiT. epifitebi iyeneben agreTve minera-
lur nivTierebebs, wvimisagan Camodenil wyalTan erTad 
(foTlebSi arsebuls). isini xasiaTdebian sinaTlisadmi 
miswrafebiT. 
 fiziologiuri gavlena gamoxatulia mcenareTa fizi-
ologiur kontaqtebSi. maT miekuTvneba simbiozi, parazi-
tizmi da saprofitizmi. mikrogenuri faqtori aerTianebs 
baqteriebis, sokoebis da wyalmcenareebis zemoqmedebas 
sxvadasxva organizmebze, romelic gamoixateba ori mimar-
TulebiT. pirvel SemTxvevaSi isini iwveven mcenareTa vege-
tatiuri da generaciuli organoebis daavadebebs, ris ga-
moc agrokulturebis mosavlianoba 20-30%-iT mcirdeba. 
meore SemTxvevaSi maTi zemoqmedeba dadebiTi mimarTule-
bisaa, romlis klasikuri magaliTia simbiozi. 
 simbiozi ori organizmis Tanaarsebobaa, romelic sa-
sargebloa orivesaTvis. simbiozis farTod gavrcelebul 
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SemTxvevad iTvleba wyalmcenarisa da sokos Tanaarseboba 
(soko awvdis wyals, wyalmcenare organul nivTierebebs). 
simbiozis tipiuri magaliTia koJris baqteriebis parkosan 
mcenareTa fesvebze Tanaarseboba. simbiozuri (mikorizu-
li) kavSiri aRmoCenilia sxva mcenareebSic (qacvi, citru-
sovanebi da a.S.).  
 mikorizuli simbiozi aris umaRles mcenareTa da so-
kos Tanaarseboba, aseT mcenareebs uwodeben mikotrofebs. 
mikoriza SeiZleba iyos: eqtotrofuli,  endotrofuli da 
eqto-endotrofuli. 
 eqtotrofuli mikorizas dros sokos hifebi garedan 
exvevian fesvebs da qmnian mkvriv sxeuls, romelsac CaCi 
ewodeba, am ukanasknelidan gamosuli hifebi iWrebian nia-
dagSi da ekvrian mis nawilakebs.  eqtotroful mikorizian 
mcenareebs miekuTvnebian: fiWvi, wifeli, muxa da sxva. 
 endotrofuli mikorizis dros sokos hifebi iWrebian 
fesvis SigniT parenqimul ujredebSi da qmnian hifebis 
gorgals. SeWrili hifebi iSleba da am daSlil masas ujre-
debi iTviseben. 
 eqtoendotrofuli mikoriza warmoadgens iseT saxes, 
roca soko hifebiT fesvis gareTac da SigniTac saxldeba. 
 unda aRiniSnos, rom simbioturi sokoebi axdenen mce-
narisaTvis miuwvdomeli nivTierebebis Sewovas, gamoyofen 
vitaminebs, fesvebis zrdisaTvis saWiro mastimulirebel 
nivTierebebs da sxva. 
 parazitizmi - mcenareTa urTierTkavSiria, romlis 
drosac erTi mcenare cocxlobs meore mcenaris xarjze. 
zogierTi baqteriebi da sokoebi parazitul cxovrebas 
ewevian cxovelebze da adamianis organizmSi. evoluciis 
procesSi parazitebma dakarges fotosinTezis unari qlo-
rofilis naklebobis gamo, SeumcirdaT fermentuli apara-
ti, darCaT mxolod specifikuri fermentebi, ramac SesaZ-
lebeli gaxada mravali parazitis damokidebuleba patron 
mcenareze. parazit mcenareebs warmoadgens abreSuma, ke-
laptara, romlebic sxvadasxva kulturul mcenareebze pa-
razitoben. abreSuma haustoriebis saSualebiT ekvris 
foTlebs, Reros da misgan iRebs organul nivTierebebs. ke-



 
 

119 

laptara parazitobs mzesumziras, Tambaqos, kartofilis, 
pomidoris, kombostos fesvebze da iqedan sazrdoobs.  
 naxevrad parazit mcenareebs (fiTri, yanis sanTela da 
sxva) dakarguli aqvT niadagidan wylisa da sakvebi nivTie-
rebebis SeTvisebis unari, magaram maT gaaCniaT qlorofi-
li, ris saSualebiTac xorcieldeba fotosinTezis proce-
si. naxevrad paraziti mcenareebi patron mcenareebs ara-
marto arTmeven sakveb nivTierebebs, aramed iwveven maTi 
zrda-ganviTarebis SeCerebas da Sesabamisad produqtiu-
lobis Semcirebas. mniSvnelovania mcenareTa mier parazi-
tebis winaaRmdeg imunitetis gamomuSaveba. am Tvalsazri-
siT cnobilia mravali agrokulturis jiSi, romlebic ar 
arian senmimRebebi. 
 kvebis Taviseburebidan gamomdinare, calke unda ga-
moiyos organizmebi, romlebic saprofitebis saxelwode-
biT arian cnobili. isini ikvebebian mkvdari organizmebiT, 
rac Zalze mniSvnelovania kvebis biologiuri wrisaTvis, 
radgan am dros xdeba organuli narCenebis gaxrwna (lpobis 
baqteriebi), daSla da gadasvla SesaTvisebel formaSi. 
 2. arapirdapiri transbiotikuri urTierToba xorci-
eldeba mcenareebs Soris, cxovelebisa da mikroorganizme-
bis meSveobiT. am dros isini erTi mcenaris organul narCe-
nebs gardaqmnian meore mcenarisaTvis SesaTvisebel sakveb 
nivTierebad. 
 3. arapirdapiri transabiotikuri urTierTdamokide-
buleba xorcieldeba mcenaris cvalebadobiT, Tanaarsebo-
bis dros (paraziti da patroni mcenareebi). roca mcenare-
Ta erTi jgufi cvlis ekologiur faqtorebs raodenobri-
vad an xarisxobrivad da sxva mcenareTa jgufebs arseboba 
uxdebaT mniSvnelovnad Secvlil garemoSi. aqedan gamomdi-
nare, SeiZleba moxdes mikroklimatis cvlileba, e.i. mcena-
reebi mniSvnelovnad ganapirobeben klimatis Secvlas (fi-
toklimati). 
 mcenareebs axasiaTebT agreTve qimiuri nivTierebebis 
gamoyofa, rasac gakveuli mniSvneloba aqvs Tanasazogado-
ebisaTvis. aseTi qimiuri urTierTzemoqmedeba cnobilia 
alelopaTiis saxelwodebiT, romelic Seswavlilia labo-
ratoriuli meTodiT. mis dadebiT mxares didi mniSvneloba 
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aqvs agrofitocenozSi da gasaTvaliswinebelia sasoflo-
sameurneo praqtikaSi (Teslbrunva da sxva).  
 maSasadame, fitogenuri faqtori ganxiluli unda iq-
nas rogorc uaryofiTi movlena parazitizmis an naxevarpa-
razitizmis saxiT. es faqtori Tavisi arsebobiT cvlis mce-
naris kvebisa da ganviTarebis reJims. sayuradReboa, sare-
velebisa da kulturul mcenareTa urTierToba, rac war-
moadgens konkurenciis Sedegs, romlis drosac erTi saxeo-
ba viwrovdeba, meore ki am teritoriaze vrceldeba. imisaT-
vis, rom sarevelebma gauZlon konkurencias, kulturul 
mcenareebTan brZolaSi, sinaTlis, sakvebi nivTierebebis, 
wylisa da sxva pirobebis mimarT maT gaaCniaT sxvadasxva Se-
saZleblobani - sicocxlis xangrZlivoba, gamravlebis saxe 
da intensivoba, regeneraciis unari. yovelive es saSuale-
bas aZleven maT ganviTardnen kulturul mcenareTa naTe-
sebSi. isini niadagidan ufro adre iReben wyals da sakveb 
nivTierebebs, ris gamoc mcirdeba mosavlianoba.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. axseniT mcenareTa pirdapiri anu kontaqturi urTi-

erTzemoqmedeba. 
2. ganmarteT - epifitizmi, simbiozi, parazitizmi, sap-

rofitizmi. 
3. ras gulisxmobs mikorizuli simbiozi? 
4. ganixileT arapirdapiri transbiotikuri da transa-

biotikuri damokidebuleba mcenareebSi. 
5. ras niSnavs alelopaTia? 
6. gaanalizeT konkurenciuli damokidebuleba sareve-

lebsa da agrokulturebs Soris.    
 
 
9.3   zoogenuri faqtori 
 
 dedamiwaze warmoqmnil cxovelTa mravalferovneba, 
romelic amJamad mraval saxeobas iTvlis, mniSvnelovnadaa 
damokidebuli mcenareul safarze, radgan maTi umetesoba 
ikvebeba mcenareuli produqtebiT. aqedan gamomdinare, 
cxovelTa zemoqmedebis Sedegad mniSvnelovnad icvleba 
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mcenareTa samyaro. cxovelTa jgufs, romlebic ikvebebian 
mcenareTa mier warmoqmnili organuli nivTierebebis xar-
jze - fitofagebs uwodeben. maT miekuTvneba cxovelTa 
umetesi nawili, mikroorganizmebi da zogierTi mcenareu-
li saxeobebi. cxovelebi ikvebebian mcenaris rogorc miwis-
zeda, aseve miwisqveSa organoebiT (fesvebiT, tuberebiT). 
isini mniSvnelovnad azianeben iseT mcenareebs, romlebsac 
TviTon ar iyeneben sakvebad. aseT SemTxvevaSi mcenareebi 
advilad misawvdomi xdeba sxvadasxva saxeobis cxovelebi-
saTvis. ZuZumwovara cxovelebi ZiriTadad ikvebebian bala-
xeuli mcenareebiT, ReroebiT, ylortebiT da foTlebiT, 
ris Sedegad SesaZlebelia mTlianad ganadgurdes garkve-
ul mcenareTa saxeobebi. mcenareul safars sakvebad iyene-
ben frinvelebic (270 saxeobamde frinveli), romlebic mwva-
ne foTlebs da mcenareTa sxva nawilebs anadgureben. mniS-
vnelovan zians ayeneben mcenareul safars mRrRnelebic, 
romlebic anadgureben fitomasas, Teslebs, mcenareTa ve-
getatiur organoebs. 
 gansakuTrebiT sayuradReboa mwerebis mier gamowveu-
li ziani mcenareul safaze (xe-mcenareebze). mwerebi azia-
neben rogorc foTlebs da Reroebs, aseve calke gamoiyofa 
jgufi mwovelebisa da sxva. didi raodenobiT mwvane masas 
iyenebs iseTi jgufebi, rogoricaa nematodebi, tkipebi da 
sxva. 
 miuxedavad imisa, rom mcenareuli safaris intensiuri 
ganadgureba xdeba cxovelTa samyaros mxridan, maT gaaCni-
aT is damcavi meqanizmebi, romelTa xarjze mcenareebi 
inarCuneben arsebobis, ganviTarebisa da gamravlebis 
unars. erT-erT damcvelobiT funqcias warmoadgens mcena-
reTa mier danakargis swrafi aRdgena, rac gamoixateba ve-
getatiuri masis swraf ganaxlebaSi, Teslebis maRali in-
tensivobiT gavrcelebaSi, darCenili dauzianebeli masis 
swraf zrdaSi. mniSvnelovan damcvel funqciad SeiZleba 
CaiTvalos mcenareTa mier gamoyofili momwamlavi nivTie-
rebebi (alkaloidebi, glikozidebi da sxva).  
 mcenareTa mier gamomuSavebuli dacviTi reaqciebi 
mowmobs, rom calmxrivi zemoqmedeba cxovelebisa, ekosis-
temaSi gamoixateba rogorc erT-erTi forma bioturi kav-
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Sirisa. mcenareTa da cxovlTa mravalisaxeobis urTier-
TkavSiri isea dabalansebuli, rom ar xdeba mTlianad saxe-
obebis ganadgureba. kerZod, im saxeobebisa, romlebic iT-
vleba cxovelTa ZiriTad sakvebad. Tumca, calkeul Sem-
TxvevebSi cxovelTa garkveuli saxeobis intensiuri gam-
ravleba iwvevs mcenareTa zogierTi saxeobebis mTlian ga-
nadgurebas. 
 miuxedavad imisa, rom fitofagebi uaryofiT zegav-
lenas axdenen mcenareul safarze, yoveli komponenti eko-
sistemaSi Tavis adgils iWers da Tavis daniSnulebas asru-
lebs. fitofagi - cxovelebi erT-erT bunebriv wyaros war-
moadgenen nivTierebaTa biologiur wrebrunvaSi. 
 cxovelTa samyaro mcenareul safarze zemoqmedebs 
pirdapiri da arapirdapiri gziT. magaliTad, mecxoveleo-
bis fermebSi saqonlis Zoveba, romelic organizebulad 
xdeba, iwvevs aramarto zogierTi saxeobis ganadgurebas, 
aramed saxeobrivi Sedgenilobis Secvlas. xangrZlivi Zove-
bis dros iwyeba saxeobaTa Semcireba an maTi mTlianad ga-
nadgureba. aRsaniSnavia, rom aseT SemTxvevaSi viTardebian 
Sxamiani mcenareebi. zogadad, saZovrebis gadatvirTva iw-
vevs mcenareuli safaris degradacias. 
 zemoaRniSnuli uaryofiTi mxareebis garda, mcenare-
Ta damtvervaSi mniSvnelovan rols TamaSoben mwerebi (en-
tomofilia), aseve frinvelebis is jgufebi, romlebic  mwe-
rebiT ikvebebian da ZuZumwovrebi. 
 cxovelebi gansakuTrebul rols asruleben mcenare-
Ta gamravlebaSi, rac gamoixateba maT mier mcenareTa nayo-
febis, Teslebis, sporebis (zooqoria) gavrcelebaSi. aRsa-
niSnavia, rom zogierTi mcenaris Tesli cxovelis organiz-
mSi gavlis Semdeg inarCunebs aRmocenebis unars. garkveul 
mcenareTa Teslebs da nayofebs uviTardebaT specialuri 
organoebi (kauWebi), romliTac emagrebian cxovelTa orga-
nizmebs da gadaadgildebian masTan erTad. Teslebis gav-
rcelebaSi mniSvnelovani roli aqvT mwerebs, WianWvelebs, 
xoWoebs, Wiebs da sxva. 
 amrigad, cxovelTa Tanaarseboba mcenareebTan gar-
kveul ekologiur kanonzomierebaSi vlindeba da is SeiZle-
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ba gamovlindes rogorc dadebiTi, aseve uaryofiTi movle-
nebiT.  
 zoogenSi sayuradReboa cxovelTa saxeobebis antago-
nisturi damokidebuleba, kerZod mtaceblisa da msxver-
plis urTierToba, roca mtaceblebi (mgeli, daTvi, vefxvi) 
Tavs esxmian msxverpls (iremi, maCvi, cxvari da sxva) da anad-
gureben maT. es movlena gamowveulia mtaceblis sakvebiT 
uzrunvelyofis mizniT. aseTi saxis konkurencia, iwvevs sa-
xeobaTa ricxobriv Semcirebas. garkveuli ekologiuri ka-
nonzomiereba aRiniSneba, roca mtacebelsa da msxverpls 
Soris brZola TandaTan sustdeba, rac ganapirobebs saxeo-
baTa SenarCunebas da maT gamravlebas. 
 zoogenze mniSvnelovan gavlenas axdens anTropoge-
nuri faqtoric (gauTvaliswinebel dros nadiroba, Tevza-
oba), rac iwvevs ama Tu im saxeobis mniSvnelovan Semcirebas. 
aqedan gamomdinare, aucilebelia gaTvaliswinebuli iqnas 
nadirobisa da TevzaobisaTvis dadgenili dro.     
     

 kiTxvebi TviTSemowmebisaTvis 
1. cxovelTa romel jgufs uwodeben fotofagebs? 
2. ganixileT cxovelTa samyaros mxridan mcenareuli 

safaris intensiuri ganadgurebis winaaRmdeg mcena-
ris  damcavi meqanizmebis funqcionireba. 

3. gaanalizeT mcenareul safarze cxovelTa pirdapiri 
da arapirdapiri gziT moqmedeba. 

4. ra roli aqvs cxovelebs mcenareTa gavrcelebaSi? 
5. raSi mdgomareobs zoogenSi cxovelTa saxeobebis an-

tagonisturi damokidebuleba? 
6. raSi gamoixateba zoogenze anTropogenuri gavlena? 
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Tavi X 

 

biocenozi (agrocenozi) da ekosistema 

(agroekosistema) 

 

10.1 biocenozi (agrocenozi) da misi struqtura 
 
 biocenozi anu cenozi warmoadgens Tanasazogadoe-
bas, gansxvavebuli saxeobebis arsebobas, romelTa cocxa-
li organizmebi erTmaneTTan mWidrod arian dakavSirebu-
li, cxovroben garkveul teritoriaze da ganicdian gare-
mo faqtorebis gavlenas. igi TviTregulirebadi sistemaa, 
romelic warmodgenilia mdidari da Raribi biocenozebis 
saxeobiT. biocenozSi ekologiuri niSis sixSire miuTi-
Tebs mis mdidar saxeobriv Semadgenlobaze. 
 termini `biocenozi” (berZ. bios - sicocxle) pirvelad 
SemoRebuli iqna mebiusis mier 1877 wels. biocenozi erTi-
ani organizmia, romelic moqmedebs damoukideblad. igi 
SeiZleba iyos didi da mcire zomis. didi cenozis arseboba 
ZiriTadad damokidebulia mzesa da atmosferul naleqeb-
ze, xolo mcire zomisa, did cenozze. biocenozi moicavs 
fitocenozs, zoocenozs da mikrobiocenozs. maTgan yve-
laze mdgradia fitocenozi. aqedan gamomdinare, arsebul 
biocenozebs Soris sazRvars avleben fitocenozis saz-
Rvris mixedviT. magaliTad, dekas saxeobis (g.naxucriSvi-
li) mier Seqmnili cenozi da mis maxloblad myofi arynari 
tye saxeobrivi SemadgenlobiT da vizualurobiT sruli-
ad gansxvavdebian erTmaneTisagan. isini gansxvavdebian ag-
reTve bioklimatiT, fauniT, mikroorganizmebis Semadgen-
lobiT da energiis cvlis mixedviT. 
 agrocenozi warmoadgens kulturuli mcenareebis 
erTobliobas. igi yovelTvis meoradia da ikavebs bunebri-
vi cenozis adgils, adamianis Carevis (saqmianobis) Sedegad 
anu soflis meurneobaSi xelovnurad Seqmnili bioceno-
zia. agrocenozi bunebrivi cenozisagan gansxvavdeba ada-
mianis mier misi regulirebadobiT. mas mudmivad adamiani 
marTavs, radgan ekologiurad aramdgradi sistemaa. agro-
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cenozebs qmnis agrokulturaTa yanebi, baRebi, wyalsaca-
vebi, tyis xelovnuri nargavebi, saZovrebi da a.S., romle-
bic arsebiTad gansxvavdebian bunebrivi cenozisagan. maT 
gaaCniaT mcire masStabebi da rac mniSvnelovania, adamia-
nis Carevis gareSe ver axdenen TviTregulacias. cxadia, 
aseTi sistemebi damoukideblad didxans ver arseboben da 
TandaTan gardaiqmnebian bunebriv cenozebad. magaliTad, 
mcenareTa kulturul formebSi Cndeba sarevelebi, rac 
sabolood ayalibebs veluri formis landSafts. 
 adamianis mier Seqmnili agrocenozi mudmivad saWi-
roebs mis mzrunvelobas. masSi ZiriTadad izrdeba erTi 
saxeobis kulturuli mcenare, Tumca masTan Seguebulia 
da mkvidrdebian sarevelebi, mwerebi, mikroorganizmebi, 
romelTa winaaRmdeg sabrZolvelad adamians uxdeba saTa-
nado agroteqnikuri RonisZiebebis gatareba. agroceno-
zebSi darRveulia niadagis nayofierebis aRdgenis buneb-
rivi pirobebi da igi moiTxovs mis mudmiv aRdgenas. agro-
cenozebSi araswori eqsploataciis Sedegad Seqmnili re-
gionaluri problemebi dRes globalur xasiaTs iRebs, 
rac gamoixateba gaudabnoebis procesiT da niadagis ero-
ziiT.  
 aRsaniSnavia, rom agrocenozis xangrZlivad funqci-
onirebisaTvis, amJamad arsebobs e.w. urTierTkompensaci-
is bioklimaturi koncefcia. am koncefciis arsi mdgoma-
reobs SemdegSi, rom Tu sworad iqneba gamoyenebuli ram-
denime saxeobis agrokulturis morigeoba TeslbrunvaSi 
da amave dros isini SesabamisobaSi iqnebian Seqmnili eko-
logiuri pirobebis mimarT, SesaZlebelia miRweuli iqnas 
soflis meurneobis produqciis yovelwliuri mniSvnelo-
vani mateba. gamomdinare iqedan, rom agrokulturebi gan-
sxvavebulad reagireben daavadebebsa da mavneblebze, ori 
an meti kulturis morigeobiT warmoebis SemTxvevaSi ga-
moricxulia mosavlanobis Seferxeba. agrocenozis mi-
marT aRniSnuli principis gatareba ekologiurad gamar-
Tlebulia. maSasadame, mosavlianobis myari zrda SesaZle-
belia ara energiis xarjvis gadidebiT, aramed soflis me-
urneobaSi ekologiuri principebis maqsimaluri gamoye-
nebiT. 
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 miwaTmoqmedebaSi, Teslbrunvebi saSualebas iZleva 
ufro efeqturad iqnas gamoyenebuli niadaguri pirobebi 
(fizikuri Tvisebebis SenarCunebiT). igi warmoadgens min-
dvris kulturebis sarevelebTan, daavadebebTan da mav-
neblebTan brZolis erT-erT yvelaze efeqtur agroteqni-
kur saSualebas. TeslbrunvaSi agrokulturebis adgili 
ganisazRvreba maTi biologiuri TaviseburebebiT, gare-
mosadmi moTxovnilebis mixedviT (siTbosadmi, niadagis 
tenisadmi), mavnebel-daavadebebisadmi damokidebulebiT 
da a.S. magaliTad, rekomendebulia, rom saSemodgomo xor-
blisaTvis saukeTeso winamorbed kulturas Saqris Warxa-
li warmoadgens, xolo mzesumzirasaTvis saSemodgomo da 
sagazafxulo TavTaviani kulturebi, aseve simindi. aRniS-
nuli kulturebi SedarebiT naklebad aSroben niadagis 
siRrmeSi tens, vidre mzesumzira. igi warmoqmnis Sedare-
biT Zlier da Rrmad SemRwev fesvTa sistemas, romelTa 
meSveobiT iyenebs niadagis maRal da dabal fenebSi arse-
bul tens da aSrobs mas 2 m da met siRrmemde. rac Seexeba 
bardis kulturis Tesvas, igi saSualo mosavals iZleva im 
farTobidan, romlidanac simindisa da Saqris Warxlis mo-
savali iqna aRebuli. mzesumziris mosavlis aRebis Semdeg 
bardis kulturis daTesva mniSvnelovnad amcirebs mis mo-
savals, igive xdeba soios SemTxvevaSi, radgan zrda-ganvi-
Tareba uxdebaT gamomSral niadagze. ar aris sasurveli 
aseve fetvis daTesva mzesumziras Semdeg, radgan mzesum-
ziras analogiurad, isic Rrmad inviTarebs fesvTa siste-
mas da intensiurad aSrobs niadags. amitom, misi saukeTeso 
winamorbedi kulturebi igivea, rogoric mzesumziras 
kulturis. Tambaqos kulturisaTvis kargi winamorbedia 
erTwliani balaxebi, saSemodgomo xorbali da Wvavi. ar 
aris mizanSewonili Tambaqos gaSeneba kartofilis, pomi-
doris, badrijanis da wiwakis kulturebis mier gamoyene-
bul farTobebze. zogierTi daavadeba, romelic azianebs 
Tambaqos, Semdgom SeiZleba gadavides aRniSnul kultu-
rebze, maTi imave farTobebze daTesvisas. cnobilia, rom 
zogierT daavadebas an mavnebels gaaCnia maRali gamZleo-
bis unari da isini xangrZlivad imyofebian mosvenebiT 
mdgomareobaSi. amitom, saWiroa ar davabrunoT Tavdapir-
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vel adgilze gansazRvruli periodis gasvlamde is kul-
turebi, romlebic yovelwliurad ziandebian da uaryo-
fiT gavlenas axdenen agrokulturebis mosavlis formi-
rebaze (nacari, kelaptari, TeTri sidample). aRniSnuli 
vadebi mzesumzirisaTvis Seadgens 4-5 wels, parkosnebi-
saTvis - 3-5 wels, xolo Saqris WarxlisaTvis - 3-4 wels. 
 biocenozebis sruqtura. nebismier biocenozs gaaC-
nia sakuTari struqtura, romelic sxvadasxva individebi-
sa da saxeobebis ganlagebiT ganisazRvreba, rogorc ver-
tikalurad, aseve horizontalurad. biocenozis struq-
tura upirveles yovlisa ganisazRvreba fitocenozis siv-
rciTi ganlagebiT, mcenaris miwiszeda da miwisqveSa mase-
bis ganawilebiT. 
 vertikaluri ganawileba axasiaTebs iarusianobas, 
romelic sxvadasxva biocenozebSi gansxvavebuli xarisxiT 
aris gamoxatuli. iarusianoba xSir SemTxvevaSi mcenaris 
saxeobaTa Soris wylisa da sinaTlisadmi konkurenciis Se-
degs warmoadgens. igi srulad uzrunvelyofs garemo faq-
torebis gamoyenebas da maRal produqtiulobas. iarusia-
noba mkafiod aris gamoxatuli tyeSi, sadac SeiZleba ga-
moiyos sxvadasxva simaRlis balaxovani iarusebi (60 sm-dan 
1 m-mde), buCqiseburi iarusi 6-8 m simaRlis da bolos yve-
laze maRali xemcenareebi.  
 biocenozSi mniSvnelovan da mrvalferovan rols as-
ruleben zoofagebi, fitofagebi da saprofagebi. magali-
Tad, fitofagebi anu rizofagebi, romlebic fesvebiT ik-
vebebian uSualod monawileoben mcenareebis wyliTa da mi-
neraluri nivTierebebiT uzrunvelyofaSi, xolo foTle-
biT mkvebavebi - gazTa gacvlaSi. 
 biocenozSi mikroorgaganizmebs gaaCniaT qimiuri 
reaqciebis iseTi unari, romlebsac ganaxorcielebs umaR-
les safexurze mdgomi mcenareebi. isini axdenen atmosfe-
ros Tavisufali azotis fiqsacias, organuli masalis mi-
neralizacias, dedamiwis qerqis mineralebis daSlas da 
sinTezs. biocenozSi mimdinareobs agreTve mikroorganiz-
mebis mier niadagis zedapirze mcenareTa mkvdari (foTle-
bi, xmeli totebi da sxva) narCenebis TandaTanobiT gax-
rwna da daSla. 
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 saqarTvelos niadagur-klimaturi pirobebi ganapi-
robeben mcenareTa mravalferovnebas. aq warmodgenilia 
endemuri, reliqtiuri da adventuri saxeobebi. 
 landSafti da agrolandSafti. landSafti warmoad-
gens teritoriul sistemas, romelic Sedgeba bunebrivi an 
bunebrivi da anTropogenuri urTierTmoqmedi komponen-
tebisagan. igi ganixileba rogorc resursSemcveli da re-
surswarmoebadi sistema. warmoqmniT da ganviTarebis is-
toriiT landSafti warmoadgens erTgvarovan teritori-
as, romelic xasiaTdeba reliefiT, niadagebis, mcenareu-
lobis erTgvarovani SeTanawyobiT da sxva teritoriebi-
sagan gansxvavebuli struqturiT.  
 landSaftis umniSvnelovanesi Tvisebaa mdgradoba 
(TviTregulirebisa da TviTaRdgenis unari), ris safuZ-
velzec uzrunvelyofilia misi dinamikuri wonasworoba, 
Semadgeneli komponentebis balansuri ganviTareba.  
 landSaftebze bunebrivi zemoqmedeba SeiZleba iyos 
egzogenuri - klimaturi (yinva, qari, setyva da a.S.), bioge-
nuri (mavneblebis gamravleba, tyis xanZrebi, mcenareTa 
daavadebebi), hidrogenuri (wyaldidoba, mewyeri, zvavi, 
daWaobeba, wylismieri erozia da sxva) da endogenuri (mi-
wisZvrebi, reliefis warmoqmna).  
 mdgradi ganviTarebis mniSvnelovan pirobas warmo-
adgens landSafturi dagegmareba. misi saSualebiT SesaZ-
lebelia teritoriis kompleqsuri Sefaseba da marTvis 
efeqturi meqanizmebis SemuSaveba. aseve, bunebrivi gare-
mos calkeuli komponentebisa da Tanamedrove mdgomare-
obis Sesaxeb informaciis sistematizacia.   
 landSaftis Tanamedrove mdgomareoba SeiZleba Se-
fasdes Semdegi kriteriumebiT: praqtikulad ucvleli 
landSaftebi, umniSvnelod da saSualod Secvlili lan-
dSaftebi, Zlier Secvlili da praqtikulad gardaqmnili 
landSaftebi. landSaftTa  potencialis SenarCuneba da 
amaRleba gulisxmobs misi produqtiulobis SenarCuneba-
sa da zrdas. xSir SemTxvevaSi, gansakuTrebiT sasoflo-sa-
meurneo potencials ganixilaven rogorc landSaftis 
produqtiulobas.  
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 agrolandSaftebi adamianis mir xelovnurad Seqmni-
li da teritoriis did nawilze bunebrivi fito- da zoo-
cenozebis SecvliT warmoqmnili anTropogenuri lan-
dSaftebia. mis umetes nawilSi bunebrivi mcenareuloba 
Secvlilia agrokulturebis naTesebiT da nargavebiT 
(aseve peizaJebiT). maT swor aRricxvasa da Sefasebas gan-
sakuTrebuli mniSvneloba aqvs soflis meurneobis eko-
logizaciis problemis gadaWris dros. 
 agrolandSaftis iseTi organizacia, romelic uz-
runvelyofs mis ekologiur mravalferovnebas, mdgrado-
bas, mcenareebis mier naxSirorJangis maqsimalur SeTvise-
bas, zrdis agrocenozis pirvelad produqtiulobas da 
adidebs agrokulturebis mosavlianobas.  
 gamomdinare iqedan, rom agrolandSafti ar warmoad-
gens myar sistemas, misi aRdgena da SenarCuneba saWiroebs 
mizandasaxul regulirebas. misi Semdgomi funqcionire-
bisaTvis aucilebelia anTropogenuri mxardaWera Semde-
gi principebis gaTvaliswinebiT: 

 adekvaturoba (Sesabamisoba) - agrolandSaftSi sawar-
moo saqmianobis funqcionaluri Sesabamisoba biosfe-
ros funqciebTan; 

 SemTavsebloba -  agrolandSaftis teritoriis kompo-
nentebis Seqmna bunebriv-anTropogenuri SemTavseblo-
bis gaTvaliswinebiT; 

 fitocenozebis Sesabamisoba adgilmdebareobasTan - 
araerTgvarovan niadagebze sxvadasxva mcenareTa nar-
gaobis ekologiurad swori adgilis SerCeva; 

 fitomelioraciis prioritetuloba - fitomeliora-
cia rogorc niadagdacviTi, TviTaRdgenadi da TviT-
gamwmendi  agrolandSaftisa da agroekosistemis ma-
formirebeli, romelic emorCileba minimumis kanons 
(xSir SemTxvevaSi SemzRudvel faqtors niadagis teni 
warmoadgens, xolo fitomelioracia xels uwyobs ag-
roekosistemaSi mdgradi wyalbrunvis formirebas); 

 sivrcobrivi da saxeobrivi mravalferovneba - siv-
rcobrivi da saxeobrivi mravalferovnebis moTxovni-
lebaTa gaTvaliswinebiT agroekosistemebis Seqmna. 
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 kiTxvebi TviTSemowmebisaTvis 
1. ras warmoadgens biocenozi anu cenozi? 
2. ganmarteT didi da mcire zomis cenozebi. 
3. ras gulisxmobs agrocenozi? 
4. ra SemTxvevaSi xdeba veluri formis landSaftis Ca-

moyalibeba? 
5. CamoayalibeT bioklimaturi koncefciis arsi. 
6. rogor monacvleobs kulturebi niadagis tenisa da 

daavadebebis fonze? 
7. ganixileT biocenozis sivrciTi (vertikaluri da 

horizontaluri) struqtura. 
8. gaanalizeT fitofagebisa da rizofagebis funqcia, 

mikroorganizmebis qimiuri reaqciebis unari. 
9. ras warmoadgens agrolandSafti? 
10. ra principebis gaTvaliswinebaa saWiro agrolan-

dSaftebis funqcionirebisaTvis? 
 

 
10.2 biocenozis mravalferovneba 
 
 biocenozis mravalferovneba ukavSirdeba mis mdgra-
dobas da gamoirCeva maRali stabilurobiT. misi stabilu-
roba maRalia saxeobrivi sxvadasxvaobis fonze, Tumca bu-
nebriv TanasazogadoebaSi anTropogenuri faqtoris gav-
leniT mcirdeba misi mravalferovneba da erTianoba.  
 sacxovrebeli garemos araerTgvarovneba ganapiro-
bebs Tanasazogadoebis saxeobriv Semadgenlobas. bioce-
nozi ZiriTadad xasiaTdeba iseTi saxeobrivi Semadgenlo-
biT, rogoricaa umdables da umaRles safexurze mdgomi 
mcenareebi, xerxemliani da uxerxemlo cxovelebi, ceno-
zis Semadgeneli nawilia aseve mikroorganizmebi. 
 cenozebi erTmaneTisagan gansxvavdebian maTSi Sema-
vali organizmebis sistematikuri SemadgenlobiT. cenoz-
Si mniSvnelovania gabatonebuli saxeobebis Semadgenloba 
da maTi raodenobrivi Sefardeba, radgan am ukanasknelzea 
damokidebuli cenozis saerTo saxe, mikroklimaturi an 
mezoklimaturi pirobebi. 
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 mcenareebs xangrZlivi evoluciis procesSi bunebaSi 
dasamkvidreblad adaptaciis mravali Tavisebureba gamo-
umuSavdaT (Teslebi, nayofebi, sporebi, fesurebi). maT 
gavrcelebas ZiriTadad xels uwyobs qari (anemoqoria), 
wyali (hidroqoria), cxovelebi (zooqoria), adamiani (an-
Tropoqoria). biocenozSi zogjer saxeobaTa Semcirebis 
erT-erTi mizezi adamianis araswori Carevaa. magaliTad, 
herbicidebis gamoyenebas sarevelebis winaaRmdeg, romle-
bic TeslebiT mravldebian, aseve mdelos Tibvas Teslis 
momwifebamde, SeuZlia gamoiwvios arsebuli saxeobebis 
Semcireba da SesaZlebelia zogjer maTi ganadgurebac. sa-
xeobaTa Semcirebaze an mis gadaSenebaze mniSvnelovnad Se-
iZleba imoqmedos niadagSi mineraluri sasuqebis arado-
zirebulma Setanam, mokirianebam da sxva. saqarTvelos ma-
RalmTian saZovrebze saqonlis intensiuri Zovebis Sede-
gad SeimCneva zogierTi sasargeblo sakvebi balaxis saxeo-
baTa Semcireba. 
 cnobilia, rom zRvis donidan simaRlis mixedviT gam-
kacrebuli klimaturi pirobebis Sesabamisad mcenareTa 
saxeobrivi Semadgenloba mcirdeba. 
 Camoyalibebuli saxeobebi, romlebsac Seadgens bio-
cenozebi, saWiroeben maxasiaTeblebis (simravle, mraval-
ferovneba, dominantoba da sxva) cnebaTa dadgenas. 
 simravle. igi warmoadgens individTa ricxovnobas an 
moculobas farTobis erTeulze. es maCvenebeli cvaleba-
dia droSi (sezonuri, wliuri, ricxovnobis SemTxveviTi 
meryeoba) da sivrceSi (erTi biocenozidan meoreSi). saxe-
obebis simravlis zustad gansazRvra yovelTvis martivi 
ar aris. ekologebi iyeneben simravlis Sefasebis 4 balian 
sistemas (SedarebiT naklebi sizustis meTods), romlis 
mixedviT simravle fasdeba Semdegi gradaciiT: 0 balisas 
simravle ar aris, 1 balis dros simravle iSviaTi da gabne-
ulia, 2 balis SemTxvevaSi xSiria, 3 balis SemTxvevaSi mra-
valia, xolo 4 balis dros Zalze mravalia. 
 mravalferovneba. am terminiT aRiniSneba bioceno-
zis saxeobaTa simdidre. mravalferovnebis maCvenebeli 
warmoadgens cifrobriv gamosaxulebas, romelic SeiZle-
ba Camoyalibdes Semdegnairad: garemos xelsayrel piro-
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bebSi saxeobis ricxovnoba metia, romlidanac TiTeuli 
warmodgnilia individTa patara ricxovnobiT. im SemTxve-
vaSi, roca garemos araxelsayreli pirobebia, saxeobebi 
cotaa, magram yvela maTgans aqvs maRali ricxovnoba, aseT 
SemTxvevaSi mravalferovnebis maCvenebeli dabalia. 
 dominireba. TanasazogadoebaSi dominirebs is saxeo-
ba, romelsac ukavia gabatonebuli mdgomareoba da qmnian 
garemos TanasazogadoebisaTvis. aRniSnuli garemos gare-
Se sxva saxeobebs ar SeuZliaT arseboba da maT edifika-
tors (laT. mSenebeli) uwodeben.  
 dominireba SeiZleba gamoixatos raodenobiT, rac 
niSnavs romelime saxeobis raodenobriv gavlenas nebismi-
er Tanasazogadoebaze. Tumca, romelime saxeoba SeiZleba 
ar iyos mravalricxovani, magram Zlieri gavlena moaxdi-
nos Tanasazogadoebaze, vidre sxva sazogadoebam, rome-
lic warmodgenilia ufro simravliT, magram patara zomis 
gamo ar gamoirCeva aqtiurobiT. dominireba xSirad vlin-
deba romelime gansazRvruli jgufis sazRvrebSi da ara 
yvelgan. 
 TanasazogadoebaSi gansakuTrebuli roli aqvT mci-
rericxovan saxeobebs, romlebic qmnian dominantebis Sec-
vlis rezervs. isini ganapirobeben biocenozis mdgrado-
bas da gansxvavebul pirobebSi uzrunvelyofen mis fun-
qcionirebas. garkveuli kavSiria Tanasazogadoebis saer-
To mravalferovnebasa da dominanti saxeobebis raodeno-
bas Soris. dominant saxeobaTa raodenobis Semcirebisas 
matulobs calkeuli formebis simravle. Seqmnil - gaRa-
ribebul TanasazogadoebaSi, ufro konkurentunarian sa-
xeobas daubrkoleblad gamravlebis SesaZlebloba eZle-
va.  
 biocenozis mravalferovnebis mizezebi. saxeobaTa 
ricxovnoba, romlebic sxvadasxva teritoriaze binadro-
ben, ZiriTadad damokidebulia maTi sacxovreblis geog-
rafiul mdebareobaze. 
 dadgenilia, rom cocxali organizmebis mravalfe-
rovneba ganisazRvreba istoriuli mizezebiT da klimatu-
ri faqtorebiT. saxeobaTa mravalferovnebis mizezs war-
moadgens tropikuli zona, sadac xangrZlivi evoluciuri 
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ganviTarebis Sedegad ukve Camoyalibebulia Zlier stabi-
luri ekosistema, rasac ver vityviT zomieri sartylis mi-
marT. am ukanasknelSi saxeobaTa mravalferovneba Sedare-
biT axalgazrdaa da ganviTarebasTan mimarTebiT Raribu-
ladaa warmodgenili. 
 biocenozis ganviTareba. biocenozis Tavisebureba 
maTi dinamizmia. Tu adamiani bunebriv ganviTarebaSi ar Ca-
ereva an Sewydeba misi Careva, aseT SemTxvevaSi velze saxe-
obaTa ganviTareba iwyeba TanmimdevrobiT. pirvelad Cnde-
bian da viTardebian mravalwliani balaxebi, Semdeg buCqo-
vani da bolos merqniani mcenareebi. isini euflebian teri-
torias da sabolood yalibdeba tye. ekologiaSi saxeoba-
Ta aseTi monacvleoba sukcesiis saxelwodebiT aris cno-
bili. 
 yvela biocenozi (r.daJo) damokidebulia Tavis bio-
topze da piriqiT. yvela biotopi imyofeba biocenozis 
gavlenis qveS, radgan klimaturi, geologiuri da biotu-
ri faqtorebi ganicdian cvlilebebs. aqedan gamomdinare, 
biocenozebis ganviTareba warmoadgens gardauval movle-
nas. igi SeiZleba mxolod konkretul SemTxvevaSi mimdina-
reobdes sxvadasxva siCqariT. 
 biocenozis cneba ganuyofelia biotopis cnebisagan, 
e.i. igi aris sivrce, romelic uWiravs biocenozs. biotopi 
sxvadasxva farTobis an moculobis geografiuli raionia, 
romelic gamoirCeva erTgvarovnobiT, flobs sakmaris re-
sursebs sicocxlis SenarCunebisaTvis. igi SeiZleba iyos 
organuli da araorganuli. 
 biocenozis ganviTarebis terminebia: aqcia, reaqcia 
da koaqcia. 
 aqcia. es aris biotopis mier bicenozze gavlena. igi 
klimatisa da geologiuri movlenebis moqmedebiT vlinde-
ba sxvadasxvanairad da iwvevs sxvadasxva saxis Sedegebs, 
rogoricaa morfologiuri, fiziologiuri warmoqmna da 
ekologiuri adaptacia, saxeobis SenarCuneba an gadaSene-
ba da maTi ricxovnobis regulireba.  
 reaqcia. am terminis qveS igulisxmeba biocenozis mi-
er biotopze gavlena. reaqcia SeiZleba gamoixatos daSla-
Si, SeqmnaSi an cvlilebaSi. daSlis reaqciaSi SeiZleba mo-
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nawileobdes mravali mcenare (wyalmcenareebi, xavsi), isi-
ni SeiZleba dasaxldnen sxvadasxva saxis mTis qanebze. zo-
gierTi umaRlesi safexuris mcenareebis fesvTa sistemas, 
romlebic gamoyofen specifikur simJaves SeuZliaT gamo-
iwvion qimiuri zemoqmedeba am qanebze. 
 biocenozebs axasiaTebT SemoqmedebiTi reaqcia. ker-
Zod, adgilis klimaturi pirobebis gardaqmna, mikrokli-
matis Camoyalibeba didi kaSxlebis Seqmnis Sedegad gora-
kebze, vakeze, mTiswinebze tyis gaSeneba da sxva. 
 koaqcia. es aris cocxali organizmebis erTmaneTze 
gavlena. magaliTad, romelime saxeoba uecrad Tu iZens 
imaze met mniSvnelobas, vidre es mas adre hqonda, koaqciis 
cvlilebam SeiZleba gamoiwvios mTeli biocenozis gar-
daqmna.  
 maSasadame, sxvadasxva urTierTmoqmedeba bioceno-
zebsa da biotopebs Soris gviCvenebs, rom biocenozebis 
ganviTarebis ZiriTad gamomwvev mizezebs warmoadgens 
klimaturi, geologiuri, edafuri da bioturi faqtorebi. 
 yvela biocenozis sicocxle sabolood damokidebu-
lia qlorofilis Semcveli mcenareebis mier mzis energiis 
gamoyenebaze. Cveni planetis 1m2 farTobis zedapirze yo-
velwliurad saSualod Semodis mzis energiis daaxloebiT 
400000 kkal. am energiis 70% mcenareebi maqsimalurad 
STanTqaven, xolo misi danarCeni nawili airekleba atmos-
feroSi. aRniSnuli 70%-dan mcenareuli masis warmoqmnas 
xmardeba mxolod 1%. danarCeni energia ixarjeba siTbur 
efeqtze, aorTqlebasa da wylis transpiraciaze, aseve qi-
miuri reaqciebis gansaxorcieleblad, gansakuTrebiT 
sunTqvaze. 
 maSasadame, mzis mTliani energiidan, romelic wlis 
ganmavlobaSi ecema 1m2 farTobis zedapirze, mcenareTa ma-
sis warmoqmnaze ixarjeba minimum 4000 kkal, isic gansakuT-
rebul xelsayrel pirobebSi. Tu mcenareebi Tanabrad ari-
an ganawilebuli farTobze, maSin isini ufro metad uz-
runvelyofen mzis energiis STanTqmas da piriqiT. Tumca, 
mcenareuli safari moklebulia unars, mTlianad gamoiye-
nos dRis sinaTlis yvela saaTi, gansakuTrebiT im adgi-
lebSi, sadac yvelaze metad STainTqmeba jamuri radiacia. 
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aseT pirobebSi mcenareTa produqtiulobis periodi mok-
lea. es zona xasiaTdeba mkveTrad gamoxatuli maRali at-
mosferuli wneviT da mcire RrublianobiT, ris gamoc 
Zlieria insolacia. amitom, aq maRali wnevis gamo, gansa-
kuTrebiT mcirea naleqebi. am ukanasknelis Sedegad mcena-
reTa safaris produqtiuloba gansakuTrebiT dabalia. 
 rogorc aRiniSna, mzis energiis nawils iWers mcena-
reebi, rasac fotosinTezis saSualebiT gardaqmnian orga-
nul nivTierebebad. planetaze yovel wels am procesis Se-
degad warmoiqmneba 150-200  miliardi tona mSrali orga-
nuli nivTiereba, romelic xmardeba globaluri ekologi-
uri sistemis normalur funqcionirebas.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. rogoria biocenozis saxeobrivi Semadgenloba? 
2. ganixileT mcenareebis Taviseburebani, romlebic ga-

moumuSavdaT maT xangrZlivi evoluciis procesSi. 
3. ra iwvevs saxeobaTa SezRudvas? 
4. ganmarteT biocenozis maxasiaTeblebi. 
5. raSi mdgomareobs biocenozis mravalferovnebis mi-

zezebi da rogor mimdinareobs misi ganviTareba? 
6. ras niSnavs biotopi da rogoria misi gavlena bioce-

nozze? 
7. ganmarteT biocenozis ganviTarebis terminebi. 
8. ra ganapirobebs biocenozis arsebobas?   

 
 
10.3  ekosistemebi (agroekosistema) 
 

 biocenozi (Tanasazogadoeba) da biotopi (abioturi 
komponentebis erToblioba) Seadgenen or ganuyofel ele-
ments da urTierTmoqmedebiT qmnian myar sistemas, ro-
melsac ekosistema ewodeba. 
 ekosistemis pirveli gansazRvreba ekuTvnis a.Ten-
slis (1935 w), romlis mixedviT ekosistema aris garemo pi-
robebTan erTad organizmTa mWidro materialur-teqni-
kuri erToba. yoveli ekosistemis cocxal da aracocxal 
nawilebs Soris ganuwyvetliv mimdinareobs nivTierebisa 
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da energiis mimocvlis arsebiTad erTgvarovani procese-
bi. 
 yoveli bunebrivi Tu xelovnuri warmonaqmni, ro-
melSic aris sicocxle - zRva, okeane, tba, tye, venaxi (ag-
roekosistema) da sxva, msgavsi damaxasiaTebeli niSnebiT 
xasiaTdeba, romelTac erTi saerTo aqvT - arseboba gare-
moSi. 
 ekosistema Sedgeba ori komponentisagan, organuli 
(biocenozi) da araorganuli. komponentebis mixedviT - 
klimaturi, adgilis reliefi, botanikuri da zoologiu-
ri, niadaguri, hidrologiuri da geoqimiuri ekosistema 
erTgvarovania. energiisa da nivTierebaTa cvlis intensi-
voba ekosistemis komponentebs Soris mis erT-erT ganmas-
xvavebel niSans warmoadgens. ekosistemaSi Semomavali 
elementebia - mzis energia, niadagis mineraluri Semadgen-
loba, atmosferos gazebi da wyali, xolo elementebi, 
romlebic gadian ekositemidan, anu toveben mas, aseTi 
elementebia - siTbo, Jangbadi, naxSirJangi da sxva gazebi, 
aseve biogenuri nivTierebebi, romlebic gadaitaneba 
wylis mier da a.S. zogadad, ekosistemebs axasiaTebT cva-
lebadoba drosa da sivrceSi. 
 unda aRiniSnos, rom ekosistemaSi Semaval saxeobaTa 
ganawileba ar aris SemTxveviTi, igi garkveul kanonzomie-
rebaSia. es gansakuTrebiT kargad aris gamoxatuli tyis 
mcenareebSi, sadac gamoyofilia ramdenime iarusi zemo-
dan qvemoT. magaliTad, maRali xemcenareebis qvemoT imyo-
feba dabali xemcenareebi. es ukanasknelebi Seguebuli 
arian CrdilSi arsebobas, Semdeg izrdebian buCqovani mce-
nareebi, xavsebi, balaxovani mcenareebi, bolos Camoyrili 
foTlebis mulCi (mkvdari safari) da niadagi. yoveli ia-
rusisaTvis damaxasiaTebelia Tavisi gansakuTrebuli fa-
una, rac umTavresad exeba mcire zomis cxovelebs. xeebis 
kronis wveroebSi binadrobs mravali mweri, romlebic ik-
vebebian foTlebiT, kvirtebiT da miekuTvnebian pirvelad 
konsumentebs. am ukanasknelebiT ikvebebian meoradi kon-
sumentebi, bolos ki mwerebismWameli frinvelebi asrule-
ben meorad an mesameuli konsumentebis rols.  
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 Camocvenili foTlebis safari warmoadgens faunis 
sacxovrebel adgils, romelic praqtikulad gansxvavdeba 
winamorbedisagan. aq sxvadasxva mcire zomis foTlebiT da 
xavsebiT ikvebebian tkipebi, mwerebi, xoWoebi, lokokinebi 
da sxva. es pirveladi konsumentebi warmoadgenen meoradi 
konsumentebis sakvebs (obobebis, mravalfexas da sxva). 
ekosistema ar aris izolirebuli, masSi cocxali organiz-
mebi jaWvurad aris dakavSirebuli. 
 bunebrivi ekosistemebi xasiaTdeba garkveuli Tvise-
bebiT, romlebic gansazRvraven maT damokidebulebas ga-
remos zemoqmedebis mimaT, kerZod es aris:  

 mTlianoba (ekosistemis Sinagani erTianoba);   
 mdgradoba (SeinarCunos struqtura da ZiriTadi fun-

qciebi, rezistentuli - darRvevebis mimarT winaaRmde-
gobis gaweva, drekadi - struqturisa da funqciebis 
darRvevis Semdeg mdgomareobis aRdgena);  

 cvalebadoba (TviTganviTarebis an gareSe mdgomareo-
bis mixedviT erTi mdgomareobidan meoreSi gadasvla);  

 elastiuroba (mdgomareobis Secvla gareSe faqtorebis 
gavleniT da sawyisi mdgomareobis dabruneba faqtore-
bis zemoqmedebis Sewyvetis Semdeg);  

 inercia (gareSe faqtorebis zemoqmedebis dros mdgoma-
reobis Seucvlelad winaaRmdegobis gaweva);  

 tevadoba (mdgomareobis Seucvlelad gareSe faqtore-
bis - ucxo nivTierebebi, Warbi energia da a. S. absorbi-
reba);  

 cvlilebebis dasaSvebi sazRvrebi (bunebrivi sistemis 
mdgomareobis zeda da qveda sazRvrebis parametrebi, 
romlis farglebSic igi xasiaTdeba mdgradobiT). 

 anTropogenuri zegavleniT an bunebrivi movlenebiT 
(vulkanis amofrqveva, tyis xanZrebi, gvalva, wyaldidoba 
da sxva) ekosistemebis negatiuri Secvla iwvevs ekologi-
ur stress. igi SeiZleba dafiqsirdes sxvadasxva doneze. 
individis doneze: qimiuri da fiziologiuri cvlileba, 
genetikuri defeqti, mZime daavadebebis warmoqmna; popu-
laciis doneze: populaciis Semcireba an zrda, genetiku-
rad mdgradi individebis bunebrivi seleqcia, genetikuri 
Seguebis da mravalferovnebis dakargva; ekosistemis do-
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neze: mzis energiis STanTqmis meqanizmis Secvla, siTburi 
reJimis darRveva, mdgradi saxeobebis dabali mravalfe-
rovneba, ekosistemebis ZiriTadi funqciebis moSla da a.S. 
 agroekosistema. agroekosistemebi warmoadgenen 
ekosistemebs, romlebic ikaveben gardamaval mdgomareo-
bas bunebriv  da xelovnur ekosistemebs Soros. igi warmo-
adgens kulturuli mcenareebis naTesebiTa da nargave-
biT, aseve merqniani jiSebiT dakavebul sasoflo-sameur-
neo da satyeo gamoyenebis niadagebze mobinadre organiz-
mebis erTobliobas. 
 agroekosistemebi yovelTvis meoradia da warmoad-
gens adamianis mier Secvlil pirvelad ekosistemebs. maTi 
Tanasazogadoebis Camoyalibebas da regulirebas axdens 
adamiani sasoflo-sameurneo produqciis miRebis mizniT. 
agroekosistema gamoirCeva biologiuri produqtiulo-
biT, mcenareebis da cxovelebis erTi an ramdenime SerCeu-
li saxeobis siWarbiT. igi bunebriv ekosistemebTan Seda-
rebiT aramdgradia da naklebad aqvs gamoxatuli TviTre-
guliciis unari. magaliTad, mindvris tipis sasaoflo-sa-
meurno warmonaqmnebs miekuTvneba is teritoriebi, rom-
lebic saWiroeben yovelwliur damuSavebas, sasuqebis Se-
tanas, xelovnuri fitocenozebis regularul formire-
bas. baRebi, venaxebi, Cais plantaciebi warmoadgenen mra-
valwlian fitocenozebs. sasoflo-sameurneo produqte-
bis misaRebad yvelaze did teritorias ikaveben mdeloebi 
da saZovrebi.  
 sxadasxva agroekosistema arsebobis gansxvavebuli 
vadebiT (marcvlovani kulturebi 1 wlamde, mravalwliani 
balaxebi 35 wlamde, mravalwliani xexilovani kulturebi 
20-30 wlamde da a.S.) xasiaTdeba, romlebic adamianis xel-
Sewyobis gareSe swrafad iSleba, velurdeba da transfor-
mirdeba.  
 agroekosistemis funqcionirebis anTropogenur in-
vesticiebs miekuTvneba: Teslebi, damatebiTi sakvebi, sak-
vebSi qimiuri danamatebi, sawvavi, sasoflo-sameurneo 
teqnika, sasuqebi da pesticidebi. agroekosistema moicavs 
kulturuli mcenareebis cenozebs, mdelos, saxnavebis da 
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sasoflo-sameurneo cxovelebis ekosistemebs, sadac sa-
bolood miiReba mcenareuli da cxoveluri produqcia. 
 bunebrivi ekosistemebi da agroekosistemebi erTma-
neTis msgavsia avtotrofulobiT, Tumca erTmaneTisagan 
mkveTradac gansxvavdebian. bunebrivi ekosistemebi xasi-
aTdeba kvebis elementebis da pirveladi produqciis Sek-
ruli cikliT. am ekosistemebSi nivTierebebis realizacia 
warmoebs sistemis SigniT da sistemidan maTi gatana praq-
tikulad ar xdeba. bunebrivi ekosistemebisagan gansxvave-
biT agroekosistemebi ZiriTadad iqmneba sistemidan pro-
duqciis gatanis mizniT. zogierT SemTxvevaSi produqciis 
gatana xdeba am produqciis formirebis sawyisi wyarodan 
ramdenime aTaseuli kilometris daSorebiT. 
 energetikuli maCveneblebis mixedviT gamoyofen ag-
roekosistemebis tips, romelic damaxasiaTebelia iseTi 
SemTxvevebisaTvis, rodesac damatebiT energiad gamoiye-
neba mxolod adamianis da cxovelebis kunTovani Zala. ase-
Ti tipis agroekosistemebi axlos dgas bunebriv ekosiste-
masTan. maT garkveuli farTobebi uWiravT mTian regio-
nebSi. 
 agroekosistemebis produqtiulobis amaRlebis Zi-
riTadi gzaa agrokulturebis maRalproduqtiuli Sexame-
bis Seqmna. isini unda daiTesos da dairgos zolebad an 
mwkrivebad, xolo rigTaSorisebSi unda moxdes marcvleu-
lis SeTesva. zomier klimatur raionebSi iyeneben kultu-
raTa sxvadasxva kombinacias. magaliTad, bardas da soios - 
SvriiT da simindiT, soios da lobios  - simindTan, soios - 
xorbalTan, bardas - mzesumzirasTan. marcvlovanebis da 
parkosnebis optimaluri SerCevisas arsebiTad izrdeba 
maTi produqtiuloba, cilebis gamosavali. am SemTxvevaSi 
marcvlovani kulturebi iyeneben parkosani kulturebis 
azots. 
 ekosistemebis energetikuli balansi icvleba sxva-
dasxva klimatur zonebSi. ekosistemebs gamomuSavebuli 
aqvT optimaluri STanTqmisadmi misadagebis unari. aRniS-
nulTan dakavSirebiT gamoyofialia agroekosistemebis 5 
ZiriTadi tipi: 
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 tropikuli tipi. igi xasiaTdeba siTbos maRali uzrun-
velyofiT. ris Sedegad ganpirobebulia uwyveti vege-
tacia. aq erTwliani kulturebi (ananasi, banani, kakao 
da sxva) weliwadSi 2-4 mosavals iZleva. am tipis agroe-
kosistemebi saWiroeben anTropogenuri energiis mud-
miv Setanas. 

 subtropikuli tipis agroekosistemebi. maTSi naklebia 
nivTirebebis da energiis anTropogenuri nakadebis in-
tensivoba. am tipis agroekosistemebisaTvis damaxasia-
Tebelia ori savegetacio periodis zafxulis da zam-
Tris arseboba. aq izrdeba mravalwliani mcenareebi (va-
zi, Cai, citrusebi da sxva), savegetacio periodSi mo-
yavT erTwliani kulturebi (simindi, xorbali, bostne-
uli, baRCeuli da sxva). 

 zomieri tipis agroekosistemebi. isini xasiaTdebian 
mxolod erTi (zafxulis) savegetacio periodiT da 
zamTris periodiT. savegetacio periodSi xdeba maRali 
anTropogenuri energiis Cadeba. 

 polaruli tipis agroekosistemebi. aq agroekosisteme-
bi SezRudulia, Tuca Znelad moyavT bostneuli, Zir-
xvenebi, saadreo kartofili. 

 arqtikuli tipis agroekosistemebi. isini ar arsebobs, 
aq kulturuli mcenareTa moyvana gamoricxulia. gamoi-
yeneba mxolod daxuruli grunti. 

agroekosistemebis sam sabaziso tips gamoyofen:  
 bunebaTtevadi - xasiaTdeba bunebrivi nayofierebis 
arasruli kvlavwarmoebiT, rac iwvevs misi donis dace-
mas; 

 bunebaTdacviTi - misTvis damaxasiaTebelia bunebrivi 
nayofierebis ubralo kvlavwarmoeba da misi donis Se-
narCuneba;  

 bunebaTgaumjobesebuli - iTvaliswinebs gafarToebul 
kvlavwarmoebas da bunebrivi nayofierebis donis amaR-
lebas. 

 agroekosistemis mdgradoba. agroekosistemis 
mdgradoba aris sistemis Tviseba SeinarCunos Tavisi para-
metrebisa da struqturis mniSvneloba sivrcesa da droSi 
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da xarisxobrivad ar Seicvalos funqcionirebis xasiaTi. 
gamomdinare iqedan, rom agroekosistema warmoadgens ada-
mianis mier sameurneo saqmianobiT Secvlili bunebrivi 
ekosistemis nawils, mis struqturas da funqcionirebas 
aregulireben nivTierebaTa (sasuqebi, pesticidebi da 
sxva) da energiis damatebiTi SetaniT agrokulturebis 
optimaluri da stabiluri produqtiulobis misaRebad, 
aseve garemos dabinZurebis Tavidan asacileblad. 
 agroekosistemis mdgradobis parametrebia: niadagis 
Tvisebebi, agrofitocenozis struqtura, organizacia da 
produqtiuloba, mikrobuli Tanasazogadoebis struqtu-
ra, organizacia, bioqimiuri wrebrunvis intensivoba da 
dabalanseba. 
 ekosistemis struqturis Secvla an misi parametre-
bis gadasvla aramyar mdgomareobaSi ganapirobebs mdgra-
dobis dakargvas. agroekosistemis mdgradobis da stabi-
lurobis maCvenebels Soris pirveli adgili uWiravs ag-
rocenozis produqtiulobas. am ukanasknelis Semcireba 
sxvadasxva mizeziT (sasuqebis nakleboba an siWarbe, gval-
vebi an tenis siWarbe, niadagis gamofitva da sxva) mianiS-
nebs agroekosistemis aramdgrad zonaSi gadasvlaze.  
 agroekosistemis mdgradi ganviTarebisaTvis saWi-
roa misi optimizacia. winaswar unda iqnas gamokveTili ag-
roekosistemis funacionirebis ZiriTadi mimarTuleba da 
is komponentebi, romlebsac mieniWeba prioriteti (saZo-
vari, bunebrivi da sakvebi savargulebi, saqoneli da sxva). 
 eqstensiuri (dabali) anTropogenuri energetikuli 
uzrunvelyofisas agroekosistemebis produqtiuloba 
dabalia (adapturobis xarisxi maRalia), xolo intensiuri 
(maRali) anTropigenuri energetikuli uzrunvelyofisas 
agroekosistemis produqtiuloba maRalia (adapturobis 
xarisxi dabalia).  
 agroekosistemebis miwaTmoqmedebaSi kulturis mo-
savlianobis zrdas uzrunvelyofs qimizaciis saSualebe-
biT mcenareTa biologiuri dacva, melioraciuli xerxe-
bis efeqturi gamoyeneba, zonaluri niadagur-ekologiu-
ri specifikis gaTvaliswinebiT Tanamedrove teqnologie-
bis danergva. agroekosistemebis mdgradobis amaRlebis 



 
 
142 

mniSvnelovani pirobaa landSaftebis gamoyenebaze same-
urneo saqmianobis maregulirebeli ekologiuri normati-
vebis, standartebis, wesebis da sxva reglamentebis damu-
Saveba, maTi srulyofa da mkacri dacva. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ras ewodeba ekosistema da romeli elementebia eko-

sistemaSi Semavali da misgan gamavali? 
2. rogoria ekosistemaSi mobinadre saxeobaTa ganawi-

leba? 
3. ras gulisxmobs jaWvuri kveba? 
4. ra TvisebebiT xasiaTdeba da ra gansxvaveba- msgavse-

baa bunebriv ekosistemasa da agroekosistemas So-
ris? 

5. ganmarteT agroekosistemis funqcionirebis anTro-
pogenuri investiciebi da misi produqtiulobis 
amaRlebis gzebi. 

6. ganixileT agroekosistemis sabaziso tipebi. 
7. ras gulisxmobs agroekosistemis mdgradoba da raSi 

gamoixateba misi aramdgrad zonaSi gadasvla? 
  

 
10.4  jaWvuri kveba da ekologiuri piramida 
 
 cocaxali organizmebis erTi nawili ikvebeba maTi wi-
namorbedebiT da Tavis mxriv msxverpli xdeba im organiz-
mebis, romlebic maT Semdgom dganan. aRniSnul sistemas 
jaWvuri kveba ewodeba. arsebobs jaWvuri kvebis (r.daJo) 
ori tipi:  balaxismWameli cxovelebi, romlebic ikvebebi-
an cocxali mcenareebiT da romlebic ikvebebian aracoc-
xali, metnaklebad gaxrwnili nivTierebebiT (mcenareuli 
an cxoveluri warmoSobis). 
 cocxali mcenareebiT dawyebul jaWvur kvebaSi gamo-
yofen Semdeg kategoriebs: 
• producentebi, mcenareebi romlebsac gaaCniaT qloro-

fili. aseTebi SeiZleba iyos wyalmcenareebi da xmele-
Tis mcenareebi; 
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• pirveladi konsumentebi, romlebic avtotrofuli 
producentebiT ikvebebian. isini ZiriTadad balaxmWa-
melebia, aseve arian naklebad gavrcelebuli jgufis 
pirveladi konsumentebi, romlebic Seadgenen (rogorc 
mcenareebi, aseve cxovelebi) mwvane mcenareebis parazi-
tebs da cxovroben Tavisi patronis xarjze.  

• meoradi konsumentebi balaxismWamelebiT ikvebebian da 
miekuTvnebian sxvadasxva jgufebs. 

• mesameul konsumentebs miekuTvnebian xorcismWamele-
bi, romlebic Tavis mxriv ikvebebian xorcismWameli 
cxovelebiT, e.i. meoradi cxovelebiT. am jgufSi orive 
SeiZleba iyos mtacebeli, isini iWeren da manamde klaven 
msxverpls sanam SeWamen. parazitebi ase Tu ise sasikvdi-
lod ar wiraven TavianT patrons. arian cxovelebi, rom-
lebic gaxrwnili organizmebiT ikvebebian. 

 konsumentebi SeiZleba gamoiyos meoTxeuli, mexuTe-
uli da a.S. Tumca, Cveulebriv jaWvuri kveba Sedgeba ara 
umetesi xuTi-eqvsi rgolisagan. 
 maSasadame, jaWvuri kveba iwyeba mcenaridan da mTav-
rdeba msxvili mtaceblebiT da a.S. jaWvur kvebaSi mtace-
beli cxovelebis zoma TandaTanobiT matulobs, xolo 
ricxovnoba iklebs. 
 sakveb nivTierebaTa wrebrunva. sicocxlis SenarCu-
nebisaTvis nebismier ekosistemaSi adgili aqvs sakvebi niv-
Tierebebis wrebrunvas cxovelebisa da mcenareebis urTi-
erTmoqmedebiT. maTi urTierTdamokidebuleba kavSirSia 
sinaTlesTan, mzis siTbosTan, haerTan, wyalTan da niadag-
Tan. mcenareebi, rogorc aRiniSna, warmoadgenen produ-
centebs (pirveladi produqtebi), isini iyeneben mzis ener-
gias fotosinTezis procesSi, qmnian organul masas - sak-
vebs pirveladi mTxovnelisaTvis, kerZod mcenareebiT 
mkvebavi cxovelebisaTvis (pirutyvi, kulrdReli da sxva). 
mcenareebiT mkvebavi cxovelebi (konsumentebi), umetes 
SemTxvevaSi warmoadgenen sakvebs meoradi mTxovnelisaT-
vis - mtaceblebisaTvis (daTvi, mgeli da sxva). yvela isini - 
mcenareebi, maTi pirveladi da meoradi momxmareblebi, sa-
bolood kvdebian, ixrwnebian da gamoiyenebian reducente-
bis mier (sokoebi, baqteriebi da a.S.). am procesis Semdeg 



 
 
144 

ubrundebian niadags sakvebi nivTierebis saxiT. es cikli 
meordeba ekosistemaSi. 
 nivTierebaTa wrebrunva ekosistemaSi. ekosistemaSi 
materiis gadatanis dros umTavres rols asrulebs qimiu-
ri elementebis mudmivi ciklurobis arseboba, romlebic 
sruliad gansxvavdebian warmoqmnili energiisagan. 
 cocxali protoplazmis sinTezisaTvis saWiroa da-
axloebiT 40 qimiuri elementi, romelTagan yvelaze mniS-
vnelovnad Tvlian naxSirbads, azots, wyalbads, Jangbads, 
fosfors da gogirds. sxva danarCeni elementi - kalciumi, 
rkina, kaliumi, magniumi, natriumi da a.S. saWiroa mcire 
raodenobiT. es elementebi TandaTanobiT xvdebian coc-
xali materiidan araorganul materiaSi, sadac monawileo-
bas iReben metnaklebad rTul bioqimiur ciklSi. es uka-
naskneli SeiZleba daiyos or jgufad: gazebis wrebrunva, 
romelSic atmosfero warmoadgens elementis mTavar re-
zervuars (naxSirbadi, azoti, wyali) da danaleqis wreb-
runva, elementebi, romlebic myar mdgomareobaSia qanebis 
danaleqTa SemadgenlobaSi, rogoricaa fosfori da go-
girdi. 
 ekologiuri piramidebi da maTi agebulebis princi-
pebi. ekosistemas axasiaTebs e.w. piramida, samkuTxedis sa-
xiT, sadac warmodgenilia producentebi (mwvane mcenaree-
bi), pirveladi konsumentebi (mcenaris da balaxismWameli 
cxovelebi), meoradi konsumentebi (xorcismWameli cxove-
lebi, romlebsac erTvis destruqtorebi). 
 ekosistemis TiToeul troful doneze ekologiuri 
piramida gamoxatavs wminda produqtiulobas. igi warmod-
geba fenebis saxiT, romelic erTmaneTzea dawyobili da 
maTi sidide am donis produqtiulobas Seesabameba. maga-
liTad, pirveladi producentebi qmnian did produqtiul 
troful dones, romlis xarjze cxovroben naklebad pro-
duqtiuli balaxismWameli, mcenareTamWameli pirveladi 
konsumentebi. kidev ufro nakleb produqtiulebia meora-
di konsumentebi - xorcismWameli cxovelebi. e.i. maTi masa 
mniSvnelovnad mcirea pirveladi konsumentebis masaze. ma-
Sasadame, piramida isea awyobili, rom igi simaRlis mixed-
viT zomebSi mcirdeba dablidan maRla (naxazi 10.4.1). 
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I - producenti mwvane mcenareebi 
II - pirveladi konsumenti - mcenareebis mWamelebi 
III - meoradi konsumenti - xorcis mWamelebi 
IV - mesameuli msxvili konsumenti - xorcis mWamelebi 
ricxvebi - individTa ricxovnoba 
 
nax. 10.4.1  ricxviTi piramida (evansi, keini, kalkotis  

mixedviT) 
 
     energiis raodenobis Semcirebas Tan sdevs TiToeul 
troful doneze individebis biomasisa da ricxovnobis 
Semcireba. rac Seexeba xmeleTis biomasisa da produqti-
ulobis piramidebs, isini msgavsi agebulebiT xasiaTdebi-
an. naxazi 10.4.2-ze mocemulia piramida (odumis mixedviT).  
 

 
a - producenti; b - mcenaris mWameli; g - xorcis mWameli;  
d - msxvili xorcismWameli; e - destruqtori 
 
nax. 10.4.2 biocenozis biomasis piramida (mSrali masa gr/m2) 
 
 ekosistemebSi producentebis wona (balaxebis, mce-
nareebis) gacilebiT ufro didia, vidre pirveladi kon-
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sumentebis, romlebic am producentebiT ikvebebian. xo-
lo pirveladi konsumentebis wona SesamCnevad metia meo-
rad konsumentebze, romlebic xorcismWamelebic arian 
da ikvebebian pirveladi konsumentebiT, da bolos msxvi-
li xorcismWameli konsumentebi (lomi), romlis wona (ga-
moxatuli gramebSi 1 m2) Camouvardeba meoradi konsumen-
tebis saerTo wonas, radgan lomis ricxovnoba ar aris 
didi.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. ras gulisxmobs jaWvuri kveba? 
2. romel kategoriebs gamoyofen cocxali mcenaree-

biT dawyebul kvebaSi? 
3. axseniT sakveb nivTierebaTa wrebrunva. 
4. raSi mdgomareobs ekosistemaSi nivTierebaTa wreb-

runvis meqanizmi? 
5. ganixileT ekologiuri piramidis principi da bio-

masis piramida odumis mixedviT. 
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Tavi XI 

 

ekologiuri soflis meurneoba 

 

11.1  ekologiuri wonasworobis SenarCunebis gzebi  
agrarul seqtorSi 

 
 ekologiuri TvalsazrisiT soflis meurneobis 
warmoeba ganixileba, rogorc nivTierebaTa wrebrunva, 
e.i. nivTierebaTa Semosvla da gasvla. amitom miwaTmoqme-
debaSi mniSvnelovania aRniSnuli principis gaTvaliswi-
neba, winaaRmdeg SemTxvevaSi SeuZlebelia ekologiuri 
wonasworobis SenarCuneba agrarul seqtorSi. Tu Sevec-
debiT miviRoT maRali mosavli niadagis nayofierebis 
danakargis Sevsebis gareSe, igi gamoifiteba, ris Sedega-
dac ekologiuri wrebrunva dairRveva. aseT SemTxvevaSi 
SeuZlebelia sasoflo-sameurneo produqciis zrdis 
tendenciis SenarCuneba. mocemul farTobze xangrZlivi 
drois ganmavlobaSi xorblis, simindis an sxva kulturis 
warmoeba gamoiwvevs niadagSi sakvebi elementebis Semci-
rebas, miT ufro Tu niadagi ganicdis mineraluri sasuqe-
bis naklebobas.  
 agrarul seqtorSi mniSvnelovania memcenareobis, 
metyeveobis, mecxoveleobis roli, radgan ekologiur 
sistemebSi nivTiereba da energia saxnavis, tyeebis, stepe-
bis, aseve mefrinveleobis, mecxoveleobis da wylis mud-
miv wrebrunvaSi imyofeba. tye da mcenareuli safari uz-
runvelyofen tenis dagrovebas saTesi mindvris kultu-
rebisaTvis, aregulireben wylis Camonadens, aumjobese-
ben mikroklimats. 
 gamomdinare iqedan, rom bunebrivi pirobebi yvelgan 
erTnairi ar aris, gaTvaliswinebuli unda iqnas konkre-
tuli adgilis pirobebi miwaTmoqmedebis, satyeo meurne-
obis ganviTarebisaTvis. erTi ZiriTadi dargis warmoebas 
mravaldargovani warmoeba ise unda Seexamos, rom ar See-
wiros sxva. es xels Seuwyobs ekologiuri wonasworobis 
regulirebas mocemul dargebs Soris. unda gvaxsovdes, 
rom ama Tu im regionSi xelsayreli niadagur-klimaturi 
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pirobebis SemTxvevaSi, romelime erTi dargis ganviTare-
ba (memarcvleoba, mekartofileoba, mexileoba da a.S.) ver 
upasuxebs ekologiuri wonasworobis kanonTa moTxov-
nebs. 
 adamianis gavlena mTel biosferoze misi arsebobis 
momentidan ise swrafad mimdinareobda, rom amJamad pla-
netaze Znelia vipovoT romelime Tanasazogadoeba, ro-
melsac praqtikulad ar ganecados misi zemoqmedeba. 
Tumca unda ganvasxvavoT bunebaze adamianis gaazrebuli 
da gauazrebeli zemoqmedeba. gaazrebuli zemoqmedebaa 
tyis gonivruli Wra dasaSvebi normebis gaTvaliswine-
biT. maT nacvlad axali nergebis gamorgva, axali tyeebis 
da qarsafari zolebis gaSeneba da a.S. gauazrebeli qmede-
baa, roca adamiani anadgurebs mcenareTa zogierT saxeo-
bas - niadagis moxvniT, tyis mcenareebis amoZirkviT, pi-
rutyvis gadaZovebiT, mindvrebisa da velebis gaTibviT 
mcenareTa yvavilobamde periodSi, normebis gareSe mor-
wyviT (rac drenaJis gareSe damlaSebis mizezi xdeba). 
mcenareebze uaryofiT gavlenas axdens saavtomobilo, 
sawarmoo gamonabolqvi gazebi, aseve axali farTobebis 
aTviseba xelovnuri agrofitocenozebis qveS (naTesebi, 
nargavebi), romelTa xarjze nadgurdeba im adgilze ar-
sebuli sxva saxeobis mcenareuloba. 
 maSasadame, bunebas sWirdeba dacva, aRdgena-ganax-
leba, mxolod ekosistemaSi arsebuli, damkvidrebuli 
yvela urTierTkavSirebis gaTvaliswinebiT, winaaRmdeg 
SemTxvevaSi maTi darRveva migviyvans gamousworebel Se-
degebamde.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. gaanalizeT ekologiuri wonasworobis SenarCune-

bis gzebi agrarul seqtorSi. 
2. ras gulisxmobs nivTierebaTa wrebrunva soflis 

mourneobaSi? 
3. ganixileT gaazrebuli da gauazrebeli anTropoge-

nuri zemoqmedebis Sedegebi bunebaze. 
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11.2  ekologiuri (alternatiuli) miwaTmoqmedeba  
 

Tanamedrove etapze garemos ekologiur problema-
Ta Soris, gansakuTrebiT mniSvnelovania soflis meurne-
obis mdgradi ganviTarebis principebis uzrunvelyofa, 
romelic iTvaliswinebs, aramarto xangrZlivi periodiT 
mosaxleobis momaragebas ekologiurad sufTa sasoflo-
sameurneo produqtebiT, aramed garemos dacvas, mis Se-
narCunebas da aucilebel ganviTarebas. 

Tanamedrove pirobebSi teqnikisa da qimiuri indus-
triis progresis daCqarebulma ganviTarebam, kacobrio-
ba uzrunvelyo sakvebi produqtebiT, magram aRniSnulma 
faqtorebma amave dros gamoiwvia rigi uaryofiTi movle-
nebi, rac gamovlinda niadagis struqturis, garemosa da 
bunebrivi landSaftebis dazianebaSi. qimizaciis mxolod 
calmxrivma gamoyenebam, Seqmna agrokulturebis da gare-
mos dabinZurebis pirobebi. degradacias ganicdis niada-
gi, romelic safrTxes uqmnis garemos, adamianis jan-
mrTelobas da kacobriobas ekologiuri katastrofis wi-
naSe ayenebs. 

ekologiurad jansaRi garemos SenarCunebisa da Ta-
namedrove sazogadoebis sakvebiT uzrunvelyofisaTvis 
(2050 wlisaTvis) saWiroa kvebis produqtebis warmoebis 
gazrda 100%-iT. aRniSnuli moiTxovs axali teqnologie-
bis danergvas.   
 arsebuli, garemos ekologiuri mdgomareobidan ga-
momdinare alternatiuli gza, es aris ekologiuri mi-
waTmoqmedebis ganviTareba. aRniSnuli sistema uzrun-
velyofs aramarto ekologiurad usafrTxo sasoflo-sa-
meurneo produqtebis warmoebas, aramed garemos dacvas. 
mas axasiaTebs mdgradi ganviTarebis tendencia da moma-
vali TaobebisaTvis ekologiuri garemos SenarCunebis 
winapirobaa. aRniSnuli qmnis safuZvels gamoiricxos bu-
nebrivi resursebis Warbi moxmareba, xelsayreli garemo-
sa da biomravalferovnebis Semcireba-degradacia. 

msoflioSi gavrcelebulma politikam, nebismieri 
saSualebebiT mieRwiaT mosavlianobis maqsimaluri 
zrdisaTvis, gamoiwvia soflis meurneobis masiuri qimi-
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zacia. am procesma udaod aacila msoflios mzard mosax-
leobas aSkara SimSili, magram misma daCqarebulma da ma-
Ralma efeqtma Secvala adamianis cnobiereba. TviTon 
qmnileba - adamiani cdilobs gardaqmnas buneba, masSi Ca-
moyalibda momxmarebluri fsiqologia. bunebasTan mxo-
lod aseTma damokidebulebam savalalo Sedegebi gamoi-
Ro saqarTveloSic - garemo dabinZurebulia, erozirebu-
lia niadagi, dacemulia misi produqtiuloba, Seryeulia 
adamianis janmrTeloba. SemaSfoTebeli mdgomareobaa ni-
adagSi mcenarisaTvis saWiro sakvebi elementebis Semcve-
lobis mxriv. sasoflo-sameurneo savargulebis 80% Ra-
ribia mcenarisaTvis aucilebeli mikroelementebiT. nia-
dagis nayofierebis umTavresi maCveneblis, humusis ba-
lansi uaryofiTia. imis gaTvaliswinebiT, rom niadagSi 
humusis Semcvelobis momatebas 0.5%-iT bunebriv piro-
bebSi erTi saukunec ar hyofnis, aSkaraa is mosalodneli 
katastrofa, ris winaSec sasoflo-sameurneo savargule-
bia. eroziul procesebs ganicdis (sxvadasxva xarisxiT) 1 
milion heqtramde niadagi, rac mizezi xdeba sasoflo-sa-
meurneo savargulebis ganadgurebisa da aTasobiT wle-
bis manZilze Camoyalibebuli bunebriv-ekologiuri wo-
nasworobis rRvevisa.  
 sasoflo-sameurneo savargulebis dabinZurebaSi mi-
neraluri sasuqebisa da Sxamqimikatebis (romlebic gamoi-
yeneba, rogorc Teslis winaswari damuSavebisaTvis, aseve 
niadagis fumigaciisa da ganoyierebis mizniT) garda, mniS-
vnelovan rols TamaSobs industriuli dabinZurebac.  
 Seqmnili garemos ekologiuri mdgomareobidan ga-
momdinare, bunebisa da TviT adamianis gadarCenisaTvis 
aucilebeli gaxda alternatiuli gzis Zieba, rac bune-
basTan harmoniul urTierTobaSi gamoixateba. aseT gzad 
miCneulia ekologiuri soflis meurneobis sistema, ro-
melic dadebiT gavlenas axdens garemoze. igi ZiriTadad 
eyrdnoba bunebrivi resursebis gamoyenebas da xels uw-
yobs bunebaSi ekologiuri Tanafardobis SenarCunebasa 
da biologiuri procesebis optimalur ganviTarebas.  
 ekologiur soflis meurneobas enis Taviseburebi-
dan gamomdinare, gansxvavebuli dasaxeleba gaaCnia - `eko-
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logiuri” (ruseTi, espaneTi, dania), `biologiuri” (germa-
nia, safrangeTi, italia, saberZneTi, holandia), `organu-
li” (inglisi). es terminebi dRes sinonimebad aris miCneu-
li. miuxedavad terminologiuri gansxvavebisa, saerTaSo-
riso moZraobam miaRwia SeTanxmebas aRniSnuli termino-
logiis gansazRvris sakiTxSi. SeTanxmebis miRwevaSi mTa-
var roli Seasrula organuli soflis meurneobis moZra-
obis saerTaSoriso federaciam (IFOAM), romelic daarse-
bidan (1972 w) muSaobs organuli soflis meurneobis msof-
lio standartebis dadgenaze. mis funqcias warmoadgens 
msoflioSi organuli moZraobebis koordinireba.  
 niadagisa da garemos dacva, es aris mTavari ekolo-
giuri miwaTmoqmedebisaTvis. am sistemis warmarTva xdeba 
bunebrivi, ekologiurad uvnebeli meTodebis gamoyene-
biT da amdenad miRebuli sasoflo-sameurneo produqte-
bi ekologiurad usafrTxoa. garda amisa, igi icavs gare-
mos yovelgvari sinTezuri zrdis regulatorebis, qimiu-
ri gziT miRebuli mineraluri sasuqebis, pesticidebis, 
hormonebis gamoyenebiT dabinZurebisagan. kategoriu-
lad krZalavs genuri inJineriiT miRebuli organizmebis 
gamoyenebas. aseT sistemaSi cocxali organizmebi viTar-
debian bunebrivad, xelsayrel pirobebSi.   
 alternatiuli miwaTmoqmedebis garkveuli gamoc-
dileba arsebobs saqarTveloSi. 1991 wels Seiqmna sasof-
lo-sameurneo akademiis agroekologiis instituti, ama-
ve wels agrarikos mecnierTa da specialistTa iniciati-
viT daarsda agroekologiuri sazogadoeba. 1993 wels 
dafuZnda arasamTavrobo organizacia, biologiur meur-
neobaTa asociacia `elkana”, romelic 1995 wlidan IFOAM-
is wevria, igi zrunavs saqarTveloSi ekologiuri meurne-
obriobis Camoyalibebaze. `elkanas” mizania xeli Seuwyos 
socialurad, ekologiurad da ekonomikurad mdgradi 
glexuri meurneobebis ganviTarebasa da soflis gaaqtiu-
rebas imdenad, rom sofelma problemebis mosagvareblad 
SeZlos sakuTari potencialis da resursebis gamoyeneba. 
 gansakuTrebulad mniSvnelovania zustad ganisaz-
Rvros `ekologiuri produqciis” realuri, WeSmariti Si-
naarsi. bolo periodSi gansakuTrebiT momravlda sxva-
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dasxva produqcia etiketiT - `ekologiuri produqcia” 
an `ekologiurad sufTa produqti”, rac gulisxmobs, 
rom produqtSi ar aris mavne nivTierebebis narCenebi. 
analizi keTdeba laboratoriaSi, romelsac miniWebuli 
aqvs serTifikatis gacemis ufleba. sakiTxisadmi aseTi 
midgoma principulad arasworia, radgan veraviTari xel-
sawyo an teqnologia, ver iZleva produqciis `ekologiu-
ri” sisufTavis garantias (rasac saerTaSoriso moTxov-
nebi gulisxmobs). bunebaSi arsebobs produqciis dabin-
Zurebis mTeli rigi gauTvaliswinebeli da arakontro-
lirebadi wyaroebi, romelTa prognozireba da aRmoCena 
laboratoriul pirobebSi SeuZlebelia. 
 saerTaSoriso moTxovnebiT `ekologiurad sufTad” 
SeiZleba CaiTvalos produqcia, romlis warmoebis (moy-
vanis), gadamuSavebis da realizaciis procesi mudmivad 
kontrolirebadia anu Sesabamisi standartebiT imarTe-
ba. serTificirebis samsaxuris mier gacemuli serTifika-
ti garantias unda iZleodes, rom sasoflo-sameurneo 
produqtis moyvanis, gadamuSavebis da Senaxvis procesSi, 
ar darRveula `biologiuri agrowarmoebis standarte-
bi”, e.i. ar gamouyenebiaT akrZaluli nivTierebebi da me-
urneobis mowyobis da marTvis principebi Seesabameba 
standartebis moTxovnebs. mxolod aseT meurneobebSi 
warmoebuli produqcia iwodeba bioproduqtad. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ras iTvaliswinebs soflis meurneobis mdgradi gan-

viTarebis principebi? 
2. ras gulisxmobs ekologiuri soflis meurneoba da 

ra Sedegebi gamoiRo masiurma qimizaciam? 
3. romeli saerTaSoriso organizacia awesebs organu-

li soflis meurneobis standartebs? 
4. ganixileT saqarTvelos gamocdileba alternatiul 

miwaTmoqmedebaSi. 
5. ras gulisxmobs `ekologiurad sufTa produqti”? 
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11.3  ekologiuri miwaTmoqmedebis ganviTarebis  
etapebi da msoflio praqtika  

 
 ekologiuri miwaTmoqmedebis sistema, romelmac    
Semdgom mTeli msoflio moicva, sxvadasxva ekologiur 
moZraobaTa safuZvelze warmoiSva. mis damaarseblad iT-
vlebian a.horvardi (aSS), r.franse (safrangeTi), r.Stai-
neri (germania), h.miuleri (Sveicaria). 
 XX saukunis dasawyisSi evropeli mecnierebi da fi-
losofosebi, gamoTqvamdnen mosazrebebs usasuqo da uqi-
mikato miwaTmoqmedebis Sesaxeb, magram masiuri moZraoba 
organuli meurneobebis SeqmnisaTvis daiwyo mxolod 70-
80-ian wlebSi.  
 evropaSi XIX-XX saukuneebis mijnaze mecnierebisa 
da qimiuri mrewvelobis ganviTarebas agrarul seqtorSi, 
xelovnuri (qimiuri) sasuqebisa da Sxamqimikatebis daner-
gva moyva. ramac gazarda mosavlianoba da Seamcira Sro-
matevadoba. am droisaTvis evropaSi sasoflo-sameurneo 
produqciaze moTxovnileba gazrdili iyo da amdenad 
problema erTismxriv gadaWrili iyo, Tumca gaCnda gar-
kveuli winaaRmdegobebi. kerZod, qimiuri sasuqi niadags 
fitavda da yovel momdevno wels saWiro iyo misi mzardi 
raodenobiT Setana, rac glexs damokidebuls xdida qimi-
ur warmoebaze. Sxamqimikatebis dozebis gazrdam gamoiw-
via axali mavnebelis da daavadebis gaCena, ukeTes Sem-
TxvevaSi isini rezistentuli xdebodnen Sxamqimikatebis 
mimarT, es ki dozis kidev ufro gazrdas saWiroebda. 
Sxamqimikatebis gamoyeneba iwvevda adamianis sxvadasxva 
saxis daavadebas da mavne gavlenas axdenda garemoze. gar-
da amisa, moyvanil sasoflo-sameurneo produqts nakle-
bi yuaTianoba gaaCnda. 
 XX saukunis 20-iani wlebis dasawyisSi cnobilma ger-
manelma mecnierma, moazrovnem da filosofosma ru-
dolf Stainerma am sakiTxis Rrma da safuZvliani Seswav-
lis Sedegad daaskvna, rom yovelive amis mizezi Sxamqimi-
katebia da rom qimiuri sasuqebi mcenarisaTvis ar aris 
srulyofili sakvebi, vinaidan isini Seicaven calkeul 
elementebs, romlebic xsnadi marilebis saxiTaa warmod-
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genili. Stainerma Camoayaliba e.w. biodinamiuri meurne-
obriobis ZiriTadi safuZvlebi, romelic iTvaliswinebs 
iseT faqtors, rogoricaa kosmiuri gavlena. am mimarTu-
lebiT dResac mravali kvleva tardeba (germaniaSi gamoi-
cema m.Tunis agroRonisZiebebis optimalur vadebSi Cata-
rebis yovelwliuri kalendari). 
 XX saukunis dasawyisSi Sveicarelma agropolitikos-
ma h.miulerma dasabami daudo bioorganul miwaTmoqmede-
bas. man SeimuSava bioorganuli meurneobriobis safuZ-
vlebi, romlis ZiriTadi arsi mdgomareobda imaSi, rom 
glexur meurneobas, sakuTari damoukideblobis meSveo-
biT, mieRwia mdgradi ganviTarebisaTvis. 1946 wels man daa-
arsa sawarmoo savaWro koperativi (AVG), romelic Sveica-
riaSi dResac ukeTebs realizacias bioorganul nawarms. 
 evropaSi, gasuli saukunis bolos, agrarul sfero-
Si Seqmnili problemebis gadaWris erT-erTi mcdeloba 
iyo franguli intensiuri meTodi, rasac dasabami pari-
zis maxloblad mdebare erT heqtrian sacdel nakveTze 
daedo. am meTodis Tanaxmad, sabostne kulturebi cxenis 
nakelze moyavdaT, vinaidan es sasuqi maT didi raodeno-
biT gaaCndaT. nakelis fenis sisqe daaxloebiT naxevar 
metrs  Seadgenda da mcenareebs imdenad axlos rgavdnen 
erTmaneTTan, rom maTi foTlebi erTmaneTs exeboda. ase-
Ti simWidrovis gamo yalibdeboda gansakuTrebuli mik-
roklimati da cocxali mcenareuli mulCis fena iqmnebo-
da. igi erTis mxriv, Trgunavda sarevelebs, xolo meores 
mxriv, niadags tens unarCunebda.   
  1920-60 wlebSi ingliselma alan Cedvikma gaaerTiana 
franguli intensiuri da biodinamiuri meTodebi. meurne-
obriobis aseTi tipi cnobilia, rogorc biointensiuri, 
romlis mTavari mizania, maqsimalurad gaizardos mosav-
lis raodenoba da xarisxi miwis farTis gazrdis gareSe. 
 1974 wels avstralielebma bil molisonma da devid 
holmgrenma SeimuSaves ekologiurad mizanSewonili 
soflis meurneobis sistema, romelic ZiriTadad efuZ-
vneba mravalwliani kulturebis mravalferovnebas. am 
sistemisaTvis molisonma gamoiyena sityva `permakultu-
ra’’, romlis mizani mdgomareobs, ekologiurad mizanSe-
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wonili modelebis safuZvelze, adamianebis garemo siv-
rcis organizebaSi. mas safuZvlad udevs bunebrivi sis-
temebis dakvirvebiT Seswavla, tradiciuli soflis me-
urneoba da mecnierul-teqnikuri codna. es aris sistema, 
romelic saSualebas iZleva dedamiwaze viarseboT Seda-
rebiT uvnebeli energiis gamoyenebiT, romelic bunebriv 
moZraobaSia. 
 zemoaRniSnuli miwaTmoqmedebis yvela mimarTuleba 
gulisxmobs: garemos dacvas, agroekosistemebSi nivTie-
rebebis wrebrunvis da energiis gadatanis gaaqtiurebas, 
niadagis nayofierebis amaRlebas, warmoebuli produq-
ciis xarisxis gaumjobesebas da mis garantirebul raode-
nobas, agroekosistemebis mdgradobis uzrunvelyofas. 
 ekologiuri miwaTmoqmedebis msoflio praqtika. 
Tanamedrove etapze arsebobs organuli miwaTmoqmedebis 
msoflio praqtika, romlis erT-erT liderad Sveicaria 
iTvleba. aq pirveli biodinamiuri da organuli fermebi 
gasuli saukunis 30-40-ian wlebSi gaCnda. organul meur-
neobaTa saerTo farTi mTeli sasoflo-sameurneo far-
Tobis 8.9% Seadgens. organuli fermebis koncentracia 
geografiuli mdebareobis mixedviT icvleba. saerTo ra-
odenobis 20% barSia, 11% mTagorian nawilSi da 69% al-
pur zonaSi (naxazi 11.3.1). 
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 90-iani wlebidan SveicariaSi daiwyo organul meur-
neobaTa raodenobis intensiuri zrda, rasac ZiriTadad 
sami faqtori ganapirobebda:  
• momxmarebeli  arCevda  janmrTeli   produqciis  SeZe-

nas;  
• saxelmwifo gamoyofda sufsidiebs organuli ferme-

bis dasaxmareblad;   
• organuli produqcia gamoCnda supermarketebis or 

mTavar qselSi: ,,Coop” da ,,Migros”.  
 SveicariaSi saxelmwifo kanonis moTxovnebi - orga-
nuli agrowarmoebis Sesaxeb, evrogaerTianebis kanon-
mdeblobasTan SedarebiT ufro mkacria. dawesebulia e.w. 
minimaluri ekologiuri moTxovnebi, romelsac yvela 
organuli ferma unda akmayofilebdes: 
• minimum oTxmindvriani Teslbrunva; 
• eroziis sawinaaRmdego zomebis gatareba; 
• kvebiTi balansi; 
• saerTo sasoflo-sameurneo farTis 7%-ze biomraval-

ferovnebis SenarCuneba, aseve SezRudulia dasaSveb 
preparatTa sia da sxva. 

 biofermerTa organizaciebma SeimuSaves saerTo 
standarti  da gaerTiandnen erTi savaWro niSnis qveS - 
,,BIO SUISS’’. es logo saerToa Sveicaruli warmoebis yve-
la organuli produqtisaTvis. 

msoflioSi yvelaze Zvel, did da kompententur in-
stitutad iTvleba Sveicariis soflis meurneobis kvle-
viTi instituti - FIBL, romelic ekologiuri soflis me-
urneobis marTvis mTavari makoordinebeli centria. 
 ekologiuri miwaTmoqmedebis msoflio praqtikaSi 
garkveuli adgili uWiravs aSS-s, sadac 1990 wlidan mim-
dinareobs saxelmwifo samecniero-kvleviTi programa 
SARE (Sustainable Agriculture Research and Education). igi Seis-
wavlis alternatiuli miwaTmoqmedebis meTodebs da xel-
suwyobs maT danergvas praqtikaSi. aSS-Si alternatiuli 
miwaTmoqmedeba ganixileba, rogorc saxelmwifo politi-
kis Semadgeneli nawili, romlis meTodebic uzrunvel-
yofs bunebrivi resursebis racionalur gamoyenebas, xo-
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lo SemuSavebuli kanonTa krebuli icavs momxmarebels 
da bunebas Warbi qimikatebisagan. aSS-is eqspertTa mier 
ekologiuri miwaTmoqmedebis efeqturobis Sefasebis  
daskvnaSi naTqvamia, rom `ekologiuri miwaTmoqmedeba 
ekonomikurad efeqturia, uzrunvelyofs energiis eko-
nomias, garemos dacvas, produqtiulia, stabiluria da 
gaaCnia grZelvadiani mdgradobis tendencia”. 
 sagrZnoblad gaizarda organuli soflis meurneo-
bis mniSvneloba holandiaSi. amJamad biologiuri meTo-
debiT imarTeba saerTo sasoflo-sameurneo farTis 30%. 
aq ZiriTadi kvleviTi samuSaoebis mimarTuleba organul 
meurneobebSi nakelis gamoyenebis rolis Seswavla da 
mravalfunqciuri Teslbrunvis SemuSavebaa. meurneebi 
xelmZRvaneloben holandiis biologiuri meurneobis 
kontrolisa da niSandebis organizaciis SKAL-is stan-
dartebiT. holandiis organuli soflis meurneobis mTa-
vari mizania produqciis zrda biowarmoebis standarte-
bis mkacri dacviT da ganawilebis sistemis profesiuli 
donisa da efqturobis amaRleba. holandiel momxmare-
belTa survili, SeiZinon organuli sasoflo-sameurneo 
produqcia, mniSvnelovani faqtoria, ekologiuri sof-
lis meurneobis Semdgomi ganviTarebisaTvis. 
 ekologiuri miwaTmoqmedeba ganuwyvetliv viTar-
deba germaniaSi. organuli miwaTmoqmedebis aRmavlobis 
faza germaniaSi daiwyo mxolod mas Semdeg, rac naTeli 
gaxda industrializebuli agraruli seqtoris zemoqme-
debis damRupveli Sedegebi garemosa da adamianze. bevrma 
fermerma Secvala Tavisi warmoeba da daubrunda iseT me-
Todebs, romelic harmoniaSi iyo bunebasTan.  
 gasuli saukunis 80-iani wlebidan gaizarda ekolo-
giur sawarmoTa ricxvi, rac Sedegi iyo momxmarebelTa 
moTxovnilebisa ekologiurad warmoebul sasoflo-sa-
meurneo produqtze. amdenad ekologiuri miwaTmoqmede-
ba ukve aRar iyo mxolod Teoriulad arsebuli moZraoba. 
dResdReobiT germaniis TiTqmis yvela umaRlesSi arse-
bobs fakulteti, sadac aswavlian ekologiuri miwaTmoq-
medebis sagans, tardeba kvleviTi da mosamzadebeli samu-
Saoebi. 
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 ekologiur miwaTmoqmedebas Rrma fesvebi aqvs ru-
seTis sasoflo-sameurneo praqtikaSi. akademikos v.r.vi-
liamsis mier iqna SemoTavazebuli miwaTmoqmedebis na-
Tes-balaxiani mindvruli sistema, rac bevr sakiTxSi Tan-
xmdeba ekologiur principebTan. 
 ruseTis soflis meurneobis praqtikaSi ganxorcie-
lebuli iqna sasoflo-sameurneo warmoebis ekologiuri 
meTodebis ramdenime programa, dasavleTis specialiste-
bis egidiT - Michael Fields Agricultural Institute (aSS), agreTve 
germaniis sxvadasxva ekologiuri organizaciebis monawi-
leobiT. am samuSaoebis konteqstSi Camoyalibebuli iqna 
ekologiuri miwaTmoqmedebis asociacia ,,Альтагро”.  
 1997 wels ruseTis, germaniis da aSS-is ekologiuri 
soflis meurneobis specialistebis mier ruseTSi Camoya-
libda ekologiuri agrosawarmo ,,ЭКОНИВА”, romlis 
mTavari amocanaa ekologiuri miwaTmoqmedebis meTode-
bis gavrceleba ruseTSi, fermerebis konsultaciebis da 
meToduri daxmarebebis saSualebiT, warmoebis serTifi-
cireba da ekologiuri produqtebis bazris organizeba.   
 msoflioSi organuli soflis meurneobis warmoebis 
masStabebze warmodgenas iZleva naxazi 11.3.2.  

 

 
 
nax. 11.3.2 organuli soflis meurneobis kontinenturi wili 

 
rogorc naxazidan Cans, pirvel adgils 23.54% evro-

pa ikavebs,  Semdeg modis  laTinuri  amerika -  20.02%,  
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CrdiloeT  amerika -  7.42 da a.S. organuli masis udidesi 
nawili okeaneTSi imyofeba. 

Tanamedrove etapze, mTel msoflioSi organuli mi-
waTmoqmedebis zrdis dinamika gamowveulia garemos da-
binZurebis im Sedegebidan, romlebic asaxvas pouloben 
adamianTa janmrTelobaze, florasa da faunaze, kultu-
rul-istoriul obieqtebze da a. S. 

 
 kiTxvebi TviTSemowmebisaTvis 
1. ra problemebis winaSe daayena qimiuri sasuqebis 

totalurma gamoyenebam soflis meurneoba? 
2. raSi mdgomareobs r.Staineris e.w. biodinamiuri me-

urneobis da h.miuleris bioorganuli meurneobrio-
bis ZiriTadi safuZvlebi? 

3. ras gulisxmobs miwaTmoqmedebis franguli intensi-
uri meTodi da biointensiuri meurneobriobis ti-
pi? 

4. ras niSnavs `permakultura”? 
5. ganixileT Sveicariis organuli fermebis geogra-

fiul-sivrciTi ganawileba da faqtorebi, romleb-
mac ganapiroba organul meurneobaTa raodenobis 
intensiuri zrda.  

6. rogoria ekologiuri soflis meurneobis praqtika 
aSS-Si, holandiaSi, germaniasa da ruseTSi? 
 

 
11.4 vermikultura, biohumusi, bioenergoaqtivatori  
 
 vermikultura. vermikultivireba bioteqnologiis 
axali mimarTulebaa, romelic gulisxmobs Wiayelebis 
zogierTi saxeobis samrewvelo gamoyenebas (Vermes - Wia). 
vermikulturis meTodi arsebiTad zRudavs garemos ga-
WuWyianebas sxvadasxva polutantebiT. am meTodis mimarT 
did interes iCenen e.w. alternatiuli miwaTmoqmedebis 
momxreebi, radgan es niSnavs mineralur sasuqebze da pes-
ticidebze uaris Tqmas. es mowodebaa kompostebis farTo 
gamoyenebisaTvis, rac warmoadgens organuli sasuqis sa-
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xeobas, miRebuls organuli narCenebis SegrovebiTa da 
daxarisxebiT, specifikur ormoSi an xis yuTSi (kompos-
tireba). swored kompostebi uzrunvelyofen niadagis bi-
ologiuri aqtivobis maRal dones. 
 narCenebze Wiayelebis xelovnuri gaSenebis pirveli 
meurneobebi Seiqmna aSS-Si. Wiayelebs aSenebdnen satyua-
ras misaRebad Tevzis WerisaTvis. amJamad Wiayelebs uf-
ro farTod iyeneben, rogorc agrarul seqtorSi, ise 
warmoebis sxva dargebSi. 
 vermikultura aris organuli sasuqis saxeoba, ro-
melic miRebulia Wiayelebis mier organuli narCenebis 
gadamuSavebis Sedegad. igi warmoadgens rTul ekologi-
ur Tanasazogadoebas, romelic SezRudulia kulturul 
landSaftSi garkveuli biotopiT. Wiayelebs garkveuli 
mniSvneloba aqvs niadagwarmoqmnis procesSi, niadagebis 
nayofierebis formirebaSi (suraTi 11.4.1). 
 

 
 
suraTi 11.4.1 wiTeli Wiayelebi 
 
 kaliforniaSi (aSS), mravalwliuri seleqciuri mu-
Saobis Sedegad gamoyvanili iqna Wiayelis axali saxeoba. 
man miiRo `wiTeli Wiayelis kaliforniis hibridis” sa-
xelwodeba. 
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 Wiayelebi ylapaven organuli nivTierebis nawils da 
transformirebis Semdeg gamoyofen maT koprolitebis 
`qviani” eqskrementebis saxiT. koprolitebis zegavleniT 
umjobesdeba niadagis bioqimiuri Semadgenloba. sabos-
tne nayofieri niadagis zeda fenasTan SedarebiT kopro-
litebi Seicavs 5-jer met biologiur azots, 7-jer ufro 
mdidaria fosforiT da 11-jer kaliumiT. koprolotebis 
irgvliv energiulad viTardeba niadaguri mikroflora 
(suraTi 11.4.2). 
 

 
suraTi 11.4.2 vermokompostireba 
 
 yovelive zemoaRniSnuli aumjobesebs mcenaris 
zrdis da ganviTarebis pirobebs. Wiayelebi amdidreben 
niadags makro- da mikroelementebiT, antibiotikebiT da 
zrdisaTvis saWiro nivTierebebiT. 
 biohumusi. Wiayelebis kulturis safuZvelze amza-
deben Zvirfas organul sasuqs e.w. `biohumus”. igi warmo-
adgens ruxi-yavisferi Seferilobis miwis sunis mqone 
koStovan mikrogranulirebul nivTierebas. is Seicavs 
kargad dabalansebul da adviladxsnad formaSi mcenaris 
kvebisaTvis saWiro nivTierebas (suraTi 11.4.3). 
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suraTi 11.4.3 kompostireba daxuruli da Ria wesiT 
 
 biohumusSi mSrali organuli masis saSualo Semcve-
loba Seadgens 50%, xolo humusis 18%. ares reaqcia xel-
sayrelia mcenareebisa da mikroorganizmebisaTvis, pH Se-
dagens 6.8-7.4, azotis saSualo Semcveloba aRwevs 2.2%, 
fosforis - 2.6%, kaliumis - 2.7%. biohumusSi warmodge-
nilia praqtikulad yvela saWiro mikroelementi da bio-
logiurad aqtiuri nivTiereba, maT Soris fermentebi, vi-
taminebi, hormonebi da sxva. 
 granulebis zomebis mixedviT biohumusi iyofa Sem-
degnairad: 
• moderi (granulebi zomiT 0.3-0.7 mm) - biohumusis rbi-

li fraqcia. gamoiyeneba sabostne da sasaTbure kul-
turebis damatebiTi kvebisaTvis; 

• moli (granulebi zomiT 0.7-1.0 mm) - biohumusis yvelaze 
msxvili fraqcia. gamoiyeneba memcenareobaSi, mebos-
tneobaSi da mebaReobaSi; 

• muli (granulebi zomiT 0.1 mm-mde) - warmoadgens bio-
humusis uwvriles fraqcias (humusovani fqvili). igi 
niadagSi Setanisas swrafad ixsneba da SeiTviseba mce-
nareebis mier. gamoiyeneba mcenareebis zrdis swrafi 
efeqtis misaRebad. 

 biohumusis gavleniT marcvlovani kulturebis mo-
savali matulobs 30-40%, bostneuli kulturebis 35-70%. 
 biohumusze `mgrZnobiarobis” mixedviT mcenareebi 
iyofa:  
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 maRal mgrZnobiare - kartofili, stafilo, Warxali, 
xili;  

 kargad mgrZnobiare - saSemodgomo da sagazafxulo 
xorbali, Wvavi, qeri, Svria, brinji, simindi, fetvi, wi-
wibura;  

 saSualod mgrZnobiare - barda, soio, ospi, ionja, ZiZo 
da sxva;  

 sustad mgrZnobiare - zeTovani da eTerzeTovani kul-
turebi, mzesumzira. 

 biohumusi agrokulturebis zrda-ganviTarebasa da 
mosavlianobaze zemoqmedebiT bevrad aRemateba tradi-
ciul organul sasuqs. biohumusSi kvebis elementebi im-
yofeba organul formaSi, rac icavs gamorecxvisagan da 
xels uwyobs maT prolongirebul moqmedebas. kvebis ele-
mentebi SesaTvisebeli formiTaa warmodgenili. misi gav-
leniT yalibdeba ares optimaluri reaqcia. biohumusSi 
biologiurad aqtiuri nivTierebebis Semcveloba amci-
rebs mcenareebis stresul mdgomareobas, zrdis maTi ga-
xarebis unars da aseve mcenareebis mdgradobas daavade-
bebisadmi.  
 bioenergoaqtivatori. sameurneo saqmianobis gauT-
valiwinebeli negatiuri zemoqmedeba gamowveulia adamia-
nis mier bunebrivi garemos erTianobis ugulebelyofiT. 
aRniSnulidan gamomdinare, ekologiuri wonasworobis 
darRvevis Tavidan acilebis aucilebel pirobas warmoad-
gens bunebrivi garemos yvela yvela komponentis (niadagi, 
atmosfero, mcenare) erTian sistemad warmoCena.  
 Tanamedrove miwaTmoqmedebis strategia gulis-
xmobs, ara sasoflo-sameurneo savargulebis gazrdas, 
aramed  maTi eqsploataciis meTodebis gaumjobesebas. 
dRes arsebul realobaSi mniSvnelovania ara mxolod mo-
savlis biomasis gazrda, aramed misi xarisxis gaumjobe-
seba. Catarebuli mravalwliani mecnieruli kvlevebis Se-
degad Seqmnilia (prof. r.gaxokiZis mier) universaluri 
regulatorebi - bioenergoaqtivatorebi (bioragi, rago-
cini, ragozani da sxva) romlebic garemos dabinZurebis 
gareSe biologiurad sufTa mosavlis miRebis saSualebas 
gvaZleven. maTi moqmedeba mravalferovania da xasiaTde-
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bian farTo biologiuri speqtriT. isini saSualebas aZ-
leven mcenares maqsimalurad gamoavlinon potenciuri 
sasicocxlo SesaZleblobani, romelTa realizeba arse-
bul pirobebSi SezRudulia. aRniSnuli preparatebi ax-
denen nivTierebaTa cvlis balansirebas, hormonTa regu-
lirebas da zrdian fermentTa aqtivobas. isini aumjobe-
seben mcenareTa mineralur kvebas, aZliereben fesvTa 
sistemis miwiszeda nawilebis ganviTarebas. agrokultu-
raTa bioenergoaqtivacia uxvi mosavlis miRebis, garemo 
faqtorebisadmi mcenareTa mdgradobis gazrdis, niada-
gis efeqtianad gamoyenebis, produqciis xarisxis gaum-
jobesebis saSualebas iZleva. SeiZleba iTqvas, rom bioe-
nergoaqtivatori mcenareuli organizmis fiziologi-
ur-bioqimiuri Tvisebebis marTvis didi SesaZleblobe-
biT xasiaTdeba.    
 bioenergoaqtivatori - `bioragi” ekologiurad 
usafrTxoa da uzrunvelyofs garemos gabinZurebis Sem-
cirebas, mosavlianobis mniSvnelovan gadidebas, mcenare-
Ta ganviTarebis daCqarebas, produqciaSi bioorganuli 
nivTierebebis raodenobis gadidebas. igi aseve uzrun-
velyofs sasoflo-sameurneo produqciaSi nitratebis, 
mZime liTonebisa da radionukleidebis Semcirebas agro-
kulturebis bunebriv normalizacias - produqtiulobi-
sa da mdgradobis arsebiT gazrdas. misi saSualebiT maq-
simaluri efeqtis miReba SesaZlebelia agroteqnikis yve-
la pirobis dacviT.  
 hidrometeorologiis institutis maRalmTiani (ni-
nowmindis teritoriaze, 2200m simaRleze zRvis donidan) 
faravnis agrometeorologiur bazaze Catarebuli iqna 
eqsperimentuli kvlevebi marcvleul (qeri) da bostneul 
(sufris Warxali, surnelovan-aromatuli - ucxo suneli) 
kulturebze bioenergoaqtivatori - `bioragis” gamoye-
nebiT. aRniSnuli bioenergoaqtivatori - `bioragi” axali 
Taobis biopreparatia, romlis gamoyenebiT SesaZlebe-
lia, rogorc mosavlianobis gazrda, aseve misi xarisxis 
gaumjobeseba. igi amaRlebs adaptacias maRalmTiani zo-
nis eqstremaluri faqtorebis mimarT (temperaturis 
cvalebadoba da sxva). 
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gamokvlevis mixedviT `bioragis” gamoyenebisas fe-
nologiuri fazebis dadgoma 1-2 dRiT adre aRiniSneba 
Sesabamis sakontrolo variantis fazebTan SedarebiT 
(cxr. 11.4.1).  

 
cxr. 11.4.1  sacdeli kulturebis biometria (sm) da  

mosavali (t/ha) 
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`bioragi” 7.5 32 62 10 54 3 
sakontrolo 5.7 18 51 6 44 2 

  
cxrilSi mocemulia sacdeli kulturebis mosavali 

(t/ha) da nazardebis biometriuli maCveneblebi, rogorc 
bioragis gamoyenebiT, aseve Sesabamisi sakontrolo vari-
antebiT. yvela eqsperimentalur wels `bioragis” gamoye-
nebisas miRebuli mosavlis da nazardebis biometruli 
maCveneblebi aRemateba Sesabamis sakontrolo varian-
tebs. saidanac aSkaraa bioenergoaqtivatori - `bioragis” 
gamoyenebiT  mosavlis gazrda. 

 metad sayuradRebo aspeqtia is, rom Catarebuli eq-
sperimentis meTodika Tavidanve iTvaliswinebda sasuqeb-
ze uaris Tqmas, ramdenadac `bioragi” rig SemTxvevebSi 
sasuqebis gamouyenebladac, mcenareTa sasicocxlo po-
tencialis gazrdiT mniSvnelovan efeqts iZleva, rac da-
dasturda Catarebuli eqsperimentiT. 
   
 

 kiTxvebi TviTSemowmebisaTvis 
1. ras niSnavs verikultivireba? 
2. rogor amzadeben `biohumus”? 
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3. ganixileT biohumusis tipebi granulebis zomis mi-
xedviT. 

4. daaxasiaTeT mcenareTa tipebi `biohumusis’’ mimarT 
`mgrZnobiarobis” mixedviT. 

5. rogoria bioaqtivatorebis roli ekologiur sof-
lis meurneobaSi? 

6. ra TvisebebiT xasiaTdeba `bioragi’’? 
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Tavi XII 

 

agroekologiis zogierTi globaluri 

aspeqti 

 

12.1 klimatis cvlileba da misi gavlena   
agrokulturebze 

 
Tanamedrove sazogadoebis mier bunebriv garemoze 

zemoqmedebiT gamowveuli mravali uaryofiTi Sedegebidan 
klimatis cvlileba erT-erTi mniSvnelovania. mosazreba, 
imis Sesaxeb, rom atmosfero TviTganwmendis meqanizmis 
unariT SeZlebs dedamiwis klimaturi sistemis ekologiu-
ri wonasworobis SenarCunebas da mZlavri anTropogenuri 
datvirTva ver moaxdens SesamCnev gavlenas dedamiwis Ter-
mul reJimze mcdari aRmoCnda. globaluri temperaturu-
li reJimis analizma cxadyo, rom klimatma mkveTrad daiw-
yo cvlileba da igi mimarTulia globaluri daTbobisaken. 
aRniSnulis mizezad calsaxad iqna dasaxelebuli saTburis 
gazebis emisiebis mkveTri mateba. klimati myisierad ar rea-
girebs emisiebze, Tumca saTburi gazebis roli mkveTrad 
ikveTeba klimatis cvlilebaSi.  

dedamiwis klimati bolo naxevari miliardi wlis gan-
mavlobaSi icvleboda daTboba-acivebis monacvleobiT, ris 
mizezic vulkanebis anomaliuri aqtivoba, mzis mimarT 
brunvis RerZis Secvla, kontinentebis konfiguraciis cva-
lebadoba da sxva movlenebia. gasuli saukunis meore naxev-
ridan daiwyo globaluri daTbobis procesi. 1950 wlidan 
2005 wlamde globalurma temperaturam moimata 0.7ºC-iT.  

XXI saukunis dasawyisSi msoflio meteorologiuri 
organizaciis (WMO) mier Catarebulma gamokvlevebma daa-
dastures klimatis globaluri daTboba.  

klimatis globaluri cvlileba gulisxmobs dedami-
waze haeris saSualo mravalwliuri temperaturis matebas. 
Tanamedrove periodSi klimatis cvlileba ZiriTadad ga-
mowveulia anTropogenuri gavleniT, rac vlindeba adamia-
nis sawarmoo saqmianobiT, bunebrivi resursebis intensiu-
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ri gamoyenebiT da atmosferoSi iwvevs e.w. `saTburis 
efeqts” (suraTi 12.1.1).  
 

 
 

suraTi 12.1.1 samrewvelo emisiebi 
 
 dedamiwis atmosferoSi saTburis airebs miekuTvne-
ba: naxSirorJangi (CO2), azotis Jangi (N2O), meTani (CH4), 
wylis orTqli (H2O) da ozoni (O3). atmosferoSi aRiniSneba 
aseve anTropogenur gavlenasTan dakavSirebuli saTburi 
gazebi. kerZod, gogirdis heqsaftoridi (SF6), hidrof-
tornaxSirbadebi (HFCs), qlorisa da bromis Semcveli sxva 
airovani naerTebi. aRniSnuli airebis roli mniSvnelova-
nia `saTburis efeqtis” CamoyalibebaSi. 
 termini `globaluri daTboba” gulisxmobs, rom rac 
ufro meti naxSirorJangi daemateba atmosferos da 
STanTqavs dedamiwis zedapiridan gamosxivebul siTbos, 
miT ufro gaizrdeba haeris temperatura dedamiwis ze-
dapirze.  

ukanasknel wlebSi anTropogenuri zemoqmedebis Se-
degad yovelwliurad naxSirorJangis (CO2) zrda atmosfe-
roSi imatebs da mkvlevarebis azriT, misi koncentracia 
dRevandelTan SedarebiT atmosferoSi 2030-2050 wlisaT-
vis gaormagdeba, rac gamoiwvevs haeris temperaturis 2-
3°C momatebas. cxadia, temperaturis aseTi momateba Sec-
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vlis arsebul klimats, romelic Tavis mxriv garkveul 
gavlenas moaxdens qveynis mTel rig dargebze, gansakuT-
rebiT agrarul seqtorze. 

aTaswleulebis manZilze arsebuli mosazreba bune-
bis usazRvrobis da misi simdidris amouwurvadobis Sesa-
xeb dRes mcdaria. `saTburis efeqtis” nivTierebebis (CO2,  
meTani, azotis oqsidi da sxva) Semcveloba atmosferoSi 
gaizarda ukanaskneli 250 wlis ganmavlobaSi. igi gamowve-
ulia, rogorc qvanaxSiris, navTobis da bunebrivi gazis 
wviT, aseve vrceli gaCexili tyeebisa da uwyveti sasof-
lo-sameurneo savargulebis farTobebis zrdiT. saTbu-
ris gazebis ganuxreli emisiebis mTavar damnaSaved Tu iT-
vleboda mdidari qveynebi, dRes CineTSi, indoeTSi da azi-
is sxva qveynebSi, mosaxleobis raodenobisa da ekonomikis 
zrdam ramdenime aTwleulSi arsebuli suraTi SeiZleba 
Secvalos. miTumetes, Tu isini energiis miRebas gaagrZe-
leben igive meTodebiT. 

momavlis winaswarmetyveleba rTulia, Tumca eqsper-
tTa Sexedulebebze dayrdnobiT (1988 wels am mizniT gae-
ros garemosdacviTma programam - UNEP da msoflios me-
teorologiurma samsaxurebma Seqmnes samTavrobaTaSori-
so eqspertTa jgufi - IPCC, International Panel on Climate 
Change), Tuki momavalSic  gagrZelda naxSirJanga gazebis 
amgvari intensivoba, maSin XXI saukuneSi misi koncentra-
cia saxifaTo zRvars miaRwevs. 

garda zemoaRniSnulisa, arsebobs bunebrivi saTbu-
ris efeqti, romlic ar aris adamianis saqmianobidan ga-
mowveuli. igi atmosferos warmoSobis dRidan fiqsirde-
ba. rom ara, bunebrivi saTburis efeqti, romelic akavebs 
dedamiwis zedapirodan arekvlil siTbos, atmosferos 
Sreebis qveda fenebSi temperatura -23°C iqneboda. rac 
niSnavs, rom dedamiwis zedapiris udidesi nawili daifa-
reboda yinuliT da cocxali organizmebis arseboba SeuZ-
lebeli iqneboda.  

bunebrivi saTburis efeqti gulisxmobs saTburis ga-
zebis zemoqmedebiT siTbos Sekavebas atmosferoSi. misi 
moqmedebis meqanizmi mdgomareobs SemdegSi: mzisgan miRe-
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buli radiaciis raodenoba Seesabameba gamosxivebas, rome-
lic airekleba kosmosSi anu dedamiwis  radiaciuli ba-
lansi praqtikulad udris 0-s. mzis sxivebi gaivlis atmos-
feros, ecema dedamiwis zedapirs da aTbobs troposfe-
ros. mokletalRiani (ultraiisferi) gamosxiveba garda-
iqmneba grZeltalRian (infrawiTel) gamosxivebad. atmos-
feros saTburis emisiebi STanTqaven dedamiwis zedapiri-
dan areklil infrawiTel radiacias da nawilobriv abru-
neben mas ukan. Sedegad - dedamiwis zedapirisa da atmosfe-
ros qveda fenebisaTvis iqmneba gaTbobis damatebiTi pi-
robebi. am gaTbobis xarisxi da infrawiTeli gamosxivebis 
raodenoba damokidebulia dedamiwis zedapiris arekvlis 
SesaZleblobebze (Seferiloba,  daxrilobis kuTxe da a.S.). 
infrawiTeli gamosxiveba gamoiyeneba mravaljeradad, xo-
lo saTburis efeqti cvlis planetis siTbur balans (naxa-
zi 12.1.2). 

 

 
 
nax. 12.1.2 bunebrivi saTburis efeqtis meqanizmi 
 
 zemoaRniSnulidan gamomdinare, miuxedavad imisa, 
miviRebT Tu ara mkacr zomebs saTburis airebis emisiis 
Sesamcireblad, es airebi mainc dagrovdeba atmosfero-
Si. Tumca, maTi dagrovebis intensivoba gacilebiT nakle-
bi iqneba vidre anTropogenuri datvirTvis SemTxvevaSi. 
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magaliTad, fotosinTezisaTvis agrokulturebi naxSi-
rorJangs saWiroeben da iseT garemoSi, sadac maRalia misi 
koncentracia ukeTesad viTardebian. amitom mniSvnelova-
nia iseTi kulturebis gamovlena, romlebic sarevelebsa 
da mwerebze ukeTesad ganviTardebian, romlebic Tavis 
mxriv, ukeT viTardebian gazrdili CO2-is pirobebSi.  
 dResdReobiT metad aqtualuria klimatis cvlile-
bis Semarbilebeli da saadaptacio RonisZiebebis swori 
strategiis SemuSaveba. klimatis cvlilebis Semarbile-
beli variantebi gulisxmobs energiis iseTi alternatiu-
li wyaroebis ganviTarebas, rogorebicaa qaris energia, 
mzis energia da usafrTxo birTvuli energiebi.  
 adaptacia warmoadgens sistemis unars, Seeguos 
klimatis cvlilebas (klimatis cvalebadobas) mosalod-
neli zianis Semsubuqebis mizniT, aseve ganoiyenos arse-
bul SesaZleblobaTa upiratesoba, an ebrZolos mis Se-
saZlo Sedegebs. igi moicavs sxvadasxva mimarTulebiT 
klimatis globaluri cvlilebiT gamowveuli arasasur-
veli zemoqmedebis Semcirebis RonisZiebebs. magaliTad, 
agroseqtorSi klimatis cvlilebisadmi saadaptacio Ro-
nisZiebebi gulisxmobs sasoflo-sameurneo savargulebis 
rwyvis meTodebis srulyofas, klimatis cvlilebisadmi 
ufro mdgradi kulturebis seleqcias da a.S. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT klimatis cvlilebis tendencia Tanamed-

rove periodSi. 
2. axseniT bunebrivi saTburis efeqtis meqanizmi. 
3. ras gulisxmobs klimatis cvlilebis Semarbilebe-

li da saadaptacio RonisZiebebi? 
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12.2  agroekologiuri zonebis cvlilebis scenarebi 
globaluri daTbobis pirobebSi 

 
 klimatis cvlileba msoflio masStabis problemaa 
da mniSvnelovan potenciur saSiSroebas warmoadgens. ma-
Rali temperaturis, dabali fardobiTi tenianobis da 
myari atmosferuli naleqebis Semcirebis gamo, mosa-
lodnelia kavkasionis myinvarebis dnoba, ramac SesaZle-
belia gamoiwvios ekologiuri wonasworobis rRveva.
 rTuli reliefuri pirobebidan gamomdinare, saqar-
Tvelo sakmaod mowyvladia klimatis globaluri cvli-
lebiT gamowveuli bunebrivi katastrofebis mimarT. sa-
qarTvelos reliefi, meteorologiuri pirobebi da 
mZlavri anTropogenuri datvirTva, xelsayrel pirobebs 
qmnis iseTi bunebrivi katastrofebis ganviTarebisaTvis, 
rogorebicaa: Rvarcofi, mewyeri, gvalva, erozia, buneb-
rivi xanZrebi da sxva. amitom Tu am process ar SevaCe-
rebT, davdgebiT realuri saSiSroebis winaSe. igi gamoiw-
vevs klimaturi zonebis gadaadgilebas, rac safrTxes Se-
uqmnis sasursaTo usafrTxoebas da xels Seuwyobs katas-
trofebs. 

unda aRiniSnos, rom agrokulturebis zrda-ganvi-
Tareba pirdapir kavSirSia temperaturis cvlilebasTan. 
siTburi reJimis darRveva xangrZlivi droiT arsebiT 
gavlenas axdens agrokulturebze, romlebic SeiZleba 
daziandnen an gadaSendnen kidec, radgan isini organu-
lad arian dakavSirebuli arsebul klimatTan. 

klimatis mosalodneli cvlilebasTan dakavSire-
biT, 2030-2050 wlebisaTvis gardaual pirobas warmoad-
gens gaTvaliswinebuli iqnas klimatis mosalodneli 
cvlilebis reJimi. aqedan gamomdinare, unda dazustdes 
agrokulturebis gavrcelebis zonebi da Setanili iqnas 
saTanado cvlilebebi. cxrili 12.2.1-Si moyvanilia save-
getacio periodSi klimaturi maxasiaTeblebis cvlileba 
klimatis globaluri daTbobis pirobebSi. 
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cxr. 12.2.1 savegetacio periodSi zogierTi municipalitetis 
klimaturi maxasiaTeblebis cvlileba klimatis 
globaluri daTbobisas 
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_ ,, _ 

∑t>10°C 3360 
3930 

3470 
4160 

2880 
3380 

2930 
3570 

3870 
4290 

4340 
4720 

>10°C -iani  
periodis xan-
grZlivoba  

190 
210 

198 
220 

176 
192 

179 
199 

226 
243 

250 
263 

naleqebis  
jami (mm) 

441 
443 

560 
610 

350 
80 

450 
440 

880 
1230 

1360 
1290 

saS. abs.  
maqsimaluri 
temperatura 

34 
39 

34 
37 

35 
32 

34 
36 

37 
41 

34 
38 

saS. abs.  
minimaluri 
temperatura 

-12 
-9 

-11 
-8 

-19 
-18 

-14 
-11 

-7 
-5 

-3 
-2 

qaris maqs. 
siCqare I, II  
periodSi*** 

22-26 21-24 23-17 11-17 13-17 26-24 

* - sabaziso weli, ** - momavlis scenariT, *** - sabaziso (mimdi-
nare) qaris saS. maqsimaluri siCqare gayofili or periodad: I - 
periodi 1956-1980 ww., II - periodi 1981-2005 ww.  
 
 zemoaRniSnulidan gamomdinare, momavalSi naxSi-
rorJanga gazis emitireba atmosferoSi Tu ase gagrZel-
da winaswari gaangariSebiT, 2030-2050 wlebisaTvis igi ga-
ormagdeba da haeris temperatura 2-3°C-iT moimatebs, 
romelmac SeiZleba negatiurad imoqmedos qveynis ekono-
mikaze. temperaturis cvlilebam, ar aris gamoricxuli 
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moaxdinos soflis meurneobis dargis warmoebis strate-
giis Secvla - niadagis moxvnis, sasuqebis Setanis, melio-
raciuli RonisZiebebis Catarebis, marcvleuli kultu-
rebis Tesvis vadebis gadaweva da sxva. amitom klimatis 
cvlilebis gaTvaliswinebiT unda dazustdes saqarTve-
los agroekologiur pirobebSi perspeqtiuli agrokul-
turebis gavcelebis zonebi da SemuSavebuli iqnas misi 
gavrcelebis scenarebi. 
 Catarebuli gamokvlevebis mixedviT, saqarTvelos 
teritoriis miwispira haeris temperaturis matebam XX 
saukunis ganmavlobaSi 0.3-0.4°C Seadgina. aRmosavleT sa-
qarTvelos teritoriis umetes nawilze aRniSnulia tem-
peraturis mateba 0.1-0.5°C-mde, xolo zogierT raionSi 
0.7°C-mde. temperaturis mateba gamovlenilia aseve dasav-
leT saqarTvelos kavkasionTan mimdebare maRalmTian ra-
ionebSi. saqarTvelos meore erovnuli Setyobineba kli-
matis cvlilebis CarCo konvenciis mixedviT, haeris tem-
peraturis cvlilebis tendencia (mateba) 1960 wlamde ar-
sebul mravalwliur normasa da 1957-2006 ww. periodis sa-
Sualo mniSvnelobebs Soris dasavleT saqarTveloSi Se-
adgens 0.2°C, aRmosavleT saqarTveloSi 0.3°C.  
 dasavleT da aRmosavleT saqarTveloSi zemoaRniS-
nuli temperaturebis TiTqos mcire matebis tendencia 
momavlisTvis aucileblad gasaTvaliswinebelia. radgan  
aseTma tendenciam ori-oTxi aTeuli wlis Semdeg SesaZ-
lebelia miaRwios sakmaod mniSvnelovan matebas (1-2°C da 
mets). amitom, saWiroa winaswar vicodeT uSualod ma-
RalmTis regionebSi, rogor imoqmedebs klimatis globa-
luri daTboba agrokulturebis gavrcelebaze vertika-
luri agroekologiuri zonalobis mixedviT, agreTve 
temperaturebis (10°C-is zeviT) jamebze, romelic mcena-
reTa zrda-ganviTarebis ZiriTadi ganmsazRvreli faqto-
ria. aqedan gamomdinare, maRalmTis agroekologiur zo-
nebSi perspeqtiuli agrokulturebis (bostneuli, ken-
krovanebi, mecxoveleobis sakvebi Zirxvenebi da sxva) gav-
rcelebisaTvis SemuSavebulia scenarebi haeris tempera-
turis 1 da 2°C-is matebiT (dasavleT da aRmosavleT sa-
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qarTvelo, Sesabamisad). risTvisac gamoyenebulia haeris 
temperaturis 10°C-is zeviT dadgomis TariRebi, aqtiur 
temperaturaTa jamebi, romelTa maCveneblebi dakavSir-
bulia simaRleebTan zRvis donidan (m). maTematikuri 
statistikis meTodiT damuSavebisas, maT  Soris gamovle-
nilia mWidro korelaciuri kavSirebi: sruliad saqar-
Tvelos maRalmTisaTvis r=0.96, scenarebis mixedviT 1 da 
2°C-iT matebisas (Sesabamisad) dasavleT saqarTvelos ma-
RalmTisaTvis r=0.98, aRmosavleT saqarTvelos maRal-
mTisaTvis r=0.97. cxrili 12.2.2-Si mocemulia temperatu-
ris jamis gansazRvrisaTvis Sedgenili regresiis ganto-
lebebi.  
 
cxr. 12.2.2 saqarTvelos maRalmTis agroekologiur zonebSi 

haeris temperaturis 10°C-is zeviT TariRis  
dadgomis da aqtiur temperaturaTa jamebis  
gansazRvris regresiis gantolebebi 

 
 

gansaz- 
Rvra 

sruliad  
saqarTvelos  

maRalmTis  
zonebisaTvis 

scenari, 1°C-is  
matebiT, das.  
saqarTvelos  

maRalmTis  
zonebisaTvis 

scenari, 2°C-is 
matebiT, aRmos. 

saqarTvelos  
maRalmTis  

zonebisaTvis 
>10°C  

TariRis 
dadgo-

mis 

n=0.0548h-7.383 
cdomileba  

Su±6 

n=0.048h-3.364 
cdomileba  

Su±5 

n=0.0481h-7.2844 
cdomileba  

Su±5 

aqtiur 
temp- 

Ta jamis

T=-19.685n-
0.434h+4078 
cdomileba 

Su±125 

T=-19.685n-
0.434h+4078 
cdomileba  

Su±90 

T=-24.015n-
0.397h+4626 
cdomileba 

Su±110 
 

gantolebebSi n - haeris temperaturis 10°C-is zeviT 
dadgomis TariRia (dReTa ricxvi 1 - martidan 10°C-is ze-
viT TariRis dadgomamde), h - zRvis donidan simaRle (m),  
T - aqtiur temperaturaTa (10°C-is zeviT) jami.  

SemuSavebuli scenariT temperaturis 1 da 2°C-iT ma-
tebisas haeris aqtiur temperaturaTa jamebi maRalmTis 



 
 
176 

agroekologiur zonebSi arsebuli temperaturis jameb-
Tan SedarebiT izrdeba. savegetacio periodSi tempera-
turis 1°C-iT matebisas saSualod Seadgens 240-260°C, 2°C-
iT matebisas 480-500°C. 
 moyvanilia (mocemuli gantolebebis mixedviT gan-
sazRvruli) agroekologiur zonebSi scenariT tempera-
turis 1 da 2°C-iT matebisas, agrokulturebis gavrcele-
bis SesaZlebloba zR. donidan vertikaluri zonalobis 
mixedviT. 
 I - agroekologiur zonaSi aqtiur temperaturaTa 
jamebi Seadgens 2110-1500°C. am zonaSi gavrcelebulia sa-
Semodgomo da sagazafxulo xorbali, qeri, Svria, karto-
fili da sxva. scenaris mixedviT temperaturis 1°C-iT ma-
tebisas, aRniSnuli kulturebis gavrcelebis agroeko-
logiuri zona zRvis donidan aiwevs 150 m-iT maRla, xolo 
2°C-iT matebisas aiwevs kidev maRla da miaRwevs subalpu-
ri zonis qveda sazRvars (1800 m). am zonaSi xexilovanebi 
(vaSli, msxali da sxva) scenariT 1 da 2°C-iT matebisas Se-
saZlebeli iqneba gavrceldes zRvis donidan 1400-1500 da 
1550-1650 metramde (Sesabamisad). 
 II - agroekologiuri zona moicavs subalpur sar-
tyels (zR. donidan 1800-2200 m). zonaSi scenariT tempe-
raturis 1°C-iT matebisas aqtiur temperaturaTa jamebi 
Sedagens 1760-1180°C, 2°C-iT matebisas 2010-1380°C. aRniS-
nuli temperaturis pirobebSi SesaZlebelia xorbleu-
lis, kartofilis, perspeqtiuli bostneuli kulture-
bis, kenkrovanebis (Savi da wiTeli mocxari, qacvi, aronia, 
Jolo da sxva), mecxoveleobis sakvebi Zirxvenebis (`kuu-
ziku”, `esko”), sazafxulo saTib-saZovrebis zrda-ganvi-
Tareba da maTi maRali produqtiuloba. 
 III - agroekologiuri zona mdebareobs alpebis pi-
robebSi (2200-2400 m simaRle zR. donidan). aqtiur tempe-
raturaTa jamebi (10°C-is zeviT) mcirea. scenaris ganxor-
cielebis SemTxvevaSi temperaturis 1 da 2°C-iT matebisas 
dasavleT da aRmosavleT saqarTvelos maRalmTis agroe-
kologiur zonebSi (Sesabamisad) SesaZlebeli iqneba saga-
zafxulo xorblis, qeris, Svriis, saadreo kartofilis, 
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zogierTi perspeqtiuli bostneuli kulturebis (yvavi-
lovani da saadreo kombosto, sufris Warxali, ucxo su-
neli, cereco, oxraxuSi, niaxuri, niori, xaxvi), kenkrova-
nebis, mecxoveleobis wvniani sakvebi Zirxvenebis (`kuuzi-
ku”, `esko”) gavrceleba sawarmoo mizniT da sazafxulo 
saTib-saZovrebis ganviTareba. 

unda aRiniSnos, rom temperaturis 1 da 2°C-iT mate-
bisas dasavleT da aRmosavleT saqarTvelos maRalmTis 
zonebi vertikaluri zonalobis mixedviT (Sesabamisad) 
damakmayofileblad aris temperaturaTa jamebiT (10°C-
is zeviT) uzrunvelyofili. 
 SemuSavebuli scenariT haeris temperaturis 1°C-iT 
matebisas temperaturis 10°C-is zeviT da qveviT TariRe-
bis dadgomis gansazRvram aCvena, rom dasavleT saqarTve-
los maRalmTis agroekologiur zonebSi gazafxulze mi-
si TariRis dadgoma iwyeba 8 dRiT adre, Semodgomaze 
10°C-is qvemoT TariRis dadgoma wydeba 6 dRiT gvian, ar-
sebuli mravalwliuri temperaturis 10°C-is zeviT da 
qveviT dadgomis TariRebTan SedarebiT. gamomdinare aqe-
dan, temperaturis 10°C-is zeviT (savegetacio periodis) 
dReTa ricxvis periodi Seadgens 125, gansxvavebiT arse-
buli mravalwliurisagan (111 dRe). scenariT temperatu-
ris 2°C-iT matebisas aRmosavleT saqarTvelos maRal-
mTis agroekologiur zonebSi gazafxulze 10°C-is zeviT 
TariRis dadgoma aRiniSneba 12 dRiT adre, Semodgomaze 
10°C-is qvemoT TariRis dadgoma wydeba 11 dRiT gvian mra-
valwliurTan SedarebiT. temperaturis 2°C-iT matebisas 
10°C-is zeviT periodi sagrZnoblad xangrZlivia (134 dRe) 
arsebul mravalwliurTan SedarebiT.  

momavalSi saqarTvelos maRalmTis agroekologiur 
zonebSi (ori-oTxi aTeuli wlis periodSi) klimatis 
globaluri daTboba ver Secvlis zemoaRniSnuli kul-
turebis gavrcelebis pirobebs vertikaluri zonalobis 
mixedviT, Tu temperaturis mateba scenarebiT mocemul 
temperaturebze (1-2°C) meti ar aRmoCndeba. 
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 aRniSnuli temperaturebis matebis mixedviT aRmo-
savleT da dasavleT saqarTvelosaTvis gamoyofilia va-
zis kulturis gavrcelebis zonebi. 
 klimaturi pirobebi ZiriTadad gavlenas axdens va-
zis kulturis zrda-ganviTarebaze, mosavlis formireba-
ze da mis xarisxze. aqedan gamomdinare, saqarTveloSi am-
Jamad arsebuli klimatis Sesabamisad Catarebulia vazis 
agroklimaturi daraioneba, romlis mixedviT, vazi sa-
warmoo mizniT vrceldeba zRvis donidan 800-900 m simaR-
leebze, xolo saqarTvelos samxreTiT 1000-1100 m-mde. 
 klimatis mosalodneli cvlilebidan gamomdinare, 
haeris temperaturis momatebisas, cxadia vazis gavrce-
lebis arsebuli zonebi Seicvleba. amitom vazis gavrce-
lebis raionebis mixedviT gansazRvrulia haeris tempe-
raturis jamebi (10°C-is zeviT), dasavleT saqarTvelo-
saTvis 1°C-iT matebisas, xolo aRmosavleT saqarTvelo-
saTvis 2°C-iT matebisas. am scenaris analizisa da damuSa-
vebis Sedegad gamoirkva, rom dasavleT saqarTveloSi 
temperaturis jamis mateba saSualod Seadgens 180-200°C 
da odnav mets, aRmosavleT saqarTveloSi 350-400°C da 
odnav mets. 
 aRniSnuli temperaturaTa jamebis matebis gaTva-
liswinebiT saqarTvelos teritoriisaTvis gamoyofilia 
vazis sxvadasxva jiSebis gavrcelebis agroklimaturi 
zonebi.  
 I - zonaSi, sadac temperaturaTa jami 3500°C da me-
tia, SeiZleba yvela jiSis vazis (saadreo - pino, kaWiWi da 
sxva; saSualo simwifis - saferavi, manavis mwvane, ojale-
Si, aligote da sxva; sagviano - rqawiTeli, colikauri, 
mwvane, Cxaveri, izabela da sxva) warmoeba.  
 II - zonaSi temperaturis jami 3000°C da metia. am zo-
naSi SeiZleba, mxolod saSualo simwifis da saadreo va-
zis jiSebis warmoeba.  
 III - zonaSi temperaturis jami Seadgens 2500° C da 
mets, sadac SesaZlebelia mxolod saadreo vazis warmoe-
ba. 
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 unda aRiniSnos, rom amJamad arsebuli vazis gavrce-
lebis zonebSi temperaturaTa jamebis gazrdam gamoiwvia 
am zonebis teritoriebis gadideba. ase, magaliTad, vazi 
dasavleT saqarTveloSi zRvis donidan simaRlis mixed-
viT vrceldeba 1100-1200 m-mde, aRmosavleT saqarTvelo-
Si 1200-1400 m-mde (naxazi 12.2.1). 
 

simaRle zR.d. (m)
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 dasavleT saqarTvelo            aRmosavleT saqarTvelo 
1.  arsebuli vazis sagviano 5.  arsebuli vazis saadreo           
   jiSebi;                             jiSebi; 
2. vazis sagviano jiSebi          6.  vazis saadreo jiSebi 
  temperaturis 1°C matebiT;  temperaturis 2°C matebiT; 
3. arsebuli vazis saadreo  7.  arsebuli vazis sagviano 
   jiSebi;                             jiSebi; 
4. vazis saadreo jiSebi          8.  vazis sagviano jiSebi 
 temperaturis 1°C matebiT; temperaturis 2° C matebiT      
 
nax. 12.2.1 saqarTveloSi vazis kulturis sxvadasxva jiSebis  

gavrceleba zRvis donidan simaRleebis (m) mixedviT  
 
 naxazidan naTlad Cans, dasavleT da aRmosavleT sa-
qarTveloSi amJamad arsebuli vazis jiSebis gavrceleba 
zRvis donidan simaRleebis mixedviT da klimatis mosa-
lodneli cvlilebis gaTvaliswinebiT (1 da 2°C-iT mate-
bisas). 
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 vazis gavrcelebis zonebSi klimatis mosalodneli 
cvlilebisas gaTvaliswinebulia, agreTve Tbil period-
Si atmosferuli naleqebis jamebi (mm), romelTa Tanaxmad 
dasavleT saqarTvelos raionebSi - oCamCire,  walenjixa,  
senaki,  lanCxuTi,  samtredia,  nawilobriv   tyibuli, Wia-
Tura, xaragauli mosalodnelia atmosferuli naleqebis 
momateba 5-15%, xolo raionebSi - gudauTa, gulrifSi, 
gagra, ozurgeTi, xelvaCauri kleba daaxloebiT igive 
procentiT. 
 aRmosavleT saqarTveloSi atmosferuli naleqebis 
momateba SesaZlebelia 5-15% gurjaanis da dedoflis-
wyaros raionebSi, xolo danarCen raionebSi SesaZlebe-
lia kleba igive procentiT. cxadia, naleqebis Semcirebam 
SeiZleba gavlena iqonios vazis mosavlianobaze, amitom 
saWiro iqneba 2-3-jer morwyva. 
 mniSvnelovani saarsebo, sasursaTo produqtia sa-
Semodgomo xorbali. igi ar aris gansakuTrebulad mom-
Txovni niadagur-klimaturi pirobebisadmi. aRniSnuli 
saSualebas iZleva gavafarTovoT misi gavrcelebis area-
li SemuSavebuli scenariT, globaluri daTbobis gaTva-
liswinebiT. 
 rukis Sedgenisas gaTvaliswinebulia mocemuli 
kulturis marcvlebis sruli simwifisaTvis temperatu-
raTa jamisadmi moTxovnileba, rac Seadgens 2000-2200ºC. 
gamomdinare aqedan, saSemodgomo xorblis gavrcelebis 
zeda zRvari gamoyofilia aRniSnuli temperaturebis 
jamebis mixedviT. saSemodgomo xorblis gavrcelebis zo-
na dasavleT saqarTveloSi aRwevs zRvis donidan 1450-
1650 m simaRlemde. gavrcelebis qveda zRvaris tempera-
tura Seadgens 4000ºC da mets, sadac gavrcelebis zona 
aRmosavleT saqarTveloSi zRvis donidan aRwevs 1750-
1800 m da cota mets (nax. 12.2.2).  
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nax. 12.2.2  saSemodgomo xorblis gavrcelebis zona  

globaluri daTbobis gaTvaliswinebiT 
 
 rukis analizi gviCvenebs, rom saSemodgomo xor-
blis kulturis gavrcelebis teritoria  gafarTovda, 
ZiriTadad vertikaluri zonalobis xarjze. dasavleT 
saqarTveloSi saSemodgomo xorblis gavrcelebis zonam 
sabaziso (arsebuli) gavrcelebis zonasTan SedarebiT ai-
wia maRla, saSualod 170-200 metriT, xolo aRmosavleT 
saqarTveloSi 350-400 metriT.  
 unda aRiniSnos, rom  globaluri daTboba SemuSave-
buli scenaris mixedviT, saSemodgomo xorblis kultu-
raze ver moaxdens negatiur gavlenas saTanado agroteq-
nikis fonze da xels ver SeuSlis garantirebuli mosav-
lis miRebas. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT klimatis mosalodneli cvlilebis sce-

naris mixedviT klimaturi maxasiaTeblebi. 
2. rogor imoqmedebs klimatis globaluri daTboba 

agrokulturebis gavrcelebaze vertikaluri agro-
ekologiuri zonalobis mixedviT? 
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3. klimatis cvlilebis scenaris mixedviT ganixileT 
vazis gavrcelebis agroekologiuri zonebis cvli-
leba. 

4. ganixileT saSemodgomo xorblis gavrcelebis area-
li globaluri daTbobis gaTvaliswinebiT SemuSave-
buli scenaris mixedviT.    

  
 
12.3 gvalva da gvalvagamZleoba 
 
 gvalva saSiSi meteorologiuri movlenaa. igi xasi-
aTdeba maRali temperaturebiT, atmosferuli naleqebis 
simciriT, rasac emateba niadagis dabali produqtiuli 
tenianoba, haerSi wylis orTqlis deficiti, xSiri qarebi 
(≥2-4 m/wm siCqariT). 
 aRniSnuli faqtorebis kompleqsur moqmedebas, mce-
nareTa aqtiuri vegetaciis periodSi, SeuZlia gamoiwvi-
os agrokulturebis zrda-ganviTarebis Seferxeba. misi 
gaxangrZlivebisas SesaZlebelia mcenareTa aramarto da-
zianeba aramed daRupvac (suraTi 12.3.1) 
 

 
  
suraTi 12.3.1 gvalvis Sedegebi agrarul seqtorSi 
 
 msoflio meteorologiuri organizaciis (WMO) mi-
er miRebuli ganmartebis Tanaxmad, gvalva aRniSnavs nia-
dagis tenSemcvelobis regionul deficits, romelic Se-
iZleba gamowveuli iyos normaze dabali atmosferuli 
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naleqebisa da saSualoze maRali `evapotranspiraciis” 
kombinaciiT. gvalva ekologiuri problemaa, romelic 
gamoirCeva simZafriT, sixSiriT, xangrZlivobiTa da se-
zonurobiT. sezonurobis mixedviT arCeven Semodgomis, 
gazafxulis da zafxulis periodis gvalvebs. es ukanas-
kneli gansakuTrebiT saSiSia agraruli seqtorisaTvis, 
radgan am periodSia aqtiuri mcenaris zrda-ganviTare-
bis procesi da Sesabamisad gazrdilia misi moTxovnileba 
wyalis mimarT. 
 garemoSi normalurad mozardi kultura, wylis ma-
ragis dReRamur meryeobas advilad itans. Tumca imisaT-
vis, rom man gauZlos sakmaod xangrZliv gvallvian peri-
ods unda gaaCndes garkveuli Tvisebebi (gvalvagamZleo-
bis). amitom saWiroa mcenaris sacxovrebeli adgilis Ta-
viseburebis, gvalvebis xangrZlivobisa da intensivobis 
codna. erTi saxeobis kultura sxvadasxva klimatur pi-
robebSi gvalvebisagan ganicdis gansxvavebul zemoqmede-
bas. aseve, erTi da igive adgilis sacxovrebel pirobebSi 
ekologiurad gansxvavebuli Tvisebebis mqone saxeobebma 
SeiZleba sxvadasxvanairad moaxdinos reagireba gvalve-
bis mimarT. kulturaTa garkveul saxeobas gvalvian pi-
robebSi SeuZlia ar Seamciros transpiracia da gaagrZe-
los igi aorTqlebis paralelurad. es is mcenareebia, 
romlebic inviTareben xSir da Rrmad gadgmul fesvTa 
sistemas. maT gaaCniaT unari Seuferxeblad amoiRon wya-
li niadagidan da miawodon foTlebs. 
 dadgenilia, rom gvalvebi iwveven aramarto foto-
sinTezis intensivobis daqveiTebas, aramed asimilirebu-
li nivTierebis gadaadgilebas da maT gamoyenebas maRal-
molekuluri SemadgenlobisaTvis, upirvelesad cilebi-
saTvis. es movlena aixsneba fosforis metabolizmis Ta-
viseburebiT gvalvian periodSi. fosforis cvlis dar-
Rvevas Sedegad moyveba nukleinis mJaveebis mniSvnelova-
ni Semcireba. 
 mcenareebSi arasakmarisi wyalmomarageba iwvevs 
mniSvnelovan cvlilebebs fotosintezis dros, fermen-
taluri da energetikuli gardaqmnebis dros, fosforisa 
da azotis gardaqmnaSi, mcenaris cxovelmoqmedebaSi. aqe-
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dan gamomdinare, agroekologebis winaSe dgas rTuli 
amocana - wylis reJimis regulirebis TvalsazrisiT, sis-
temaSi - mcenare-niadagi. amocana SeiZleba gadawydes 
sxvadasxva gziT - sarwyavi miwaTmoqmedebis sistemis ga-
farToeba, gvalvagamZle jiSebis danergva da sxva.  
 unda aRiniSnos, rom gvalvebis dros calkeul Sem-
TxvevaSi adgili aqvs mcenaris fesvebis mier wylis ufro 
efeqturad Sewovas. aseT pirobebSi pirvelxarisxovani 
mniSvneloba eniWeba niadagSi fesvebis Zlier ganlagebas. 
gvalvagamZle mcenareTa saxeobebi xasiaTdebian rigi 
morfologiuri da anatomiuri TaviseburebebiT - foT-
lis zedapirze bageebis naklebi diametri, foTlis Wur-
Wlebi dafarulia mkvrivi cvilisebri feniT. gvalvebi 
mniSvnelovnad amuxruWebs cilebisa da nukleinis mJavas 
sinTezs. gvalvagamZle formebSi es procesi ar neldeba.  
 mcenareTa gvalvagamZleoba icvleba misi ganviTare-
bis stadiebis mixedviT. igi dabalia ganviTarebis dasaw-
yisSi. mcenaris ganviTarebuli, zrdadasrulebuli qso-
vili xasiaTdeba gvalvebisadmi meti tolerantobiT, vid-
re axalgazrda, zrdadaumTavrebeli. mcenareTa tole-
rantoba vegetaciis dawyebis periodSi dabalia, vidre 
bolos. aseve, mcenaris erTi da igive saxeobebis tole-
rantoba gvalvebisadmi ar aris erTnairi. igi damokide-
bulia mcenaris mier damkvidrebuli adgilis Tavisebu-
rebazec (pirobebze).   
 mSral da naxevradmSral regionebSi dabali mosav-
lianoba da xexilovani mcenareebis naadrevi gaxmoba iT-
vleba gvalvisadmi arasakmaris gamZleobad. mindvris 
kulturebis dabali mosavlianoba aseve SeiZleba aixsnas 
wylis naklebobiT. mcenare, ramdenadac maRalmgrZnobia-
rea gvalvisadmi, imdenad metia mosavlis danakargi da pi-
riqiT, ramdenadac gvalvagamZlea jiSi, imdenad aqtiuria 
dacviTi reaqcia. 
 agrokulturebi udabnos mcenareebisagan (qserofi-
tebi) gansxvavebiT gvalvis gavlenas ganicdian ara mTeli 
savegetacio periodis ganmavlobaSi, aramed SualedebSi 
metnaklebad xanmokle drois ganmavlobaSi. am dros mce-
naris erT-erT Taviseburebas warmoadgens unari, gadai-
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tanos qsovilebis Rrmad gamoSroba mosavlis yovelgvari 
danakargebis gareSe, an umniSvnelo danakargiT. magali-
Tad, xangrZlivi Wknoba, romelsac iwvevs niadagis gamoS-
roba, mcire gavlenas axdens fetvis kulturis mosavalze 
(gvalvagamZle), xolo mkveTrad amcirebs Svriis mosa-
vals. aRsaniSnavia, rom gvalvagamZle mcenareebs yvelaze 
mSral periodSic ki wylis nawilis danakargis SemTxveva-
Si, gaaCniaT unari ar daxuron bageebi da gaagrZelon asi-
milacia dauzianeblad. 
 gvalviT gamowveul uaryofiTi Sedegebs miekuTvne-
ba: soflis meurneobis mosavlianobis Semcireba, sarwya-
vi da samrewvelo wylis deficitis Seqmna, sakvebis defi-
citi, dehidrataciasTan dakavSirebuli problemebi,  mo-
saxleobis masobrivi migracia, eleqtroenergiis warmoe-
bis Semcireba, erozirebuli ubnebis da mtvris qariSxle-
bis warmoqmna gaudabnoebul da erozirebul teritori-
ebze (suraTi 12.3.2). 
 

 
 
suraTi 12.3.1 gvalvis Sedegad erozirebuli teritoria 
 
 gvalvis warmoSobis mizezs, umetes SemTxvevaSi war-
moadgens Zlieri atmosferuli procesebi. dedamiwis ze-
dapirs Zlierad aTbobs mzis radiacia, romlisganac Tbe-
ba miwispira haeris fena da mimdinareobs temperaturis 
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mateba. aseTi haeris pirobebSi intensiurad mimdinareobs 
niadagis zedapiridan aorTqleba da mcenareebis maRali 
transpiracia, romlis Sedegad mokle periodSi ixarjeba 
niadagis teni da misi maragi, atmosferuli naleqebis 
uqonlobis gamo ar ivseba. am dros mcenareebi ganicdian 
tenis naklebobas da adgili aqvs gvalvas. gvalvebis peri-
odSi kulturebis zrda-ganviTarebisa da produqtiulo-
bisaTvis mniSvnelovania teniT uzrunvelyofa. gvalvis 
daxasiaTeba SeiZleba vawarmooT hidroTermuli koefi-
cientiT (hTk) savegetacio periodSi: 
 

hTk = 
10:t
p

∑
∑

 

 
sadac ∑p - atmosferuli naleqebis jamia,  ∑t - aqtiur 
temperaturaTa jami. roca mosuli da daxarjuli nale-
qebis balansi Seadgens 1.0, mcenareebi metnaklebad uz-
runveyofili arian teniT, Tu balansi <1.0 SeimCneva tenis 
deficiti, xolo naxevrad udabnos sazRvarze balansi 
utoldeba 0.5. roca balansi >1.0 SeimCneva tenis siWarbe, 
xolo >2.5 mniSvnelobisas SesaZlebelia daWaobeba. 
 agrokulturebi konkretul moTxovnas uyeneben aR-
niSnul wylis balans. magaliTad, qserofitebi (zeTisxi-
li, leRvi, keTilSobili dafna) dauzianeblad itanen 0.3 
wylis balans, gvalvagamZle mezofitebi (kakali, vazi, nu-
Si) 0.5, mezofitebi (citrusebi, subtropikuli xurma, fe-
ihoa, muSmula, tungi, zogierTi marcvleuli da parkosa-
ni) 1.0-1.2, xolo higrofitebi (Cai) 1.6-2.0.  
 saqarTvelos teritoriaze savegetacio periodSi 
agrokulturebis teniT uzrunvelyofis pirobebi gan-
sxvavebulia. magaliTad, aRmosavleT saqarTveloSi, pe-
riodi rodesac wylis balansi <1.0 emTxveva agrokultu-
rebis aqtiuri vegetaciisaTvis mniSvnelovan Tveebs (VI-
VII-VIII). am periodisaTvis aRiniSneba atmosferuli nale-
qebis simcire SedarebiT maRali temperaturebis fonze, 
niadagSi (20 sm siRrmeze) produqtiuli tenis simcire (23 
mm) da haerSi wylis orTqlis deficitis mateba. aRniSnu-
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li pirobebis kompleqsuri moqmedeba SeuZlebels xdis 
agrokulturebis produqtiulobas rwyvis gareSe. 
 dasavleT saqarTveloSi aRniSnul periodSi naleqe-
bis raodenoba metia. mouxedavad produqtiuli teniano-
bis ramdenadme klebisa, transpiraciis Semcirebis gamo 
(maRali fardobiTi tenianobis pirobebSi) mcenareebi te-
niT naklebobas aSkarad ar ganicdian. Tumca mcire nale-
qebis SemTxvevaSi SesaZlebelia gvalva. aq teniT uzrun-
velyofis simcire aRiniSneba umetesad gazafxulze IV-V 
TveebSi, rodesac naleqebis raodenoba minimaluri mniS-
vnelobisaa. mocemul periodSi marcvleuli kulturebis 
Tesva gaZnelebulia. niadagSi produqtiuli tenis rao-
denoba saSualod Seadgens 48 mm. aseT pirobebSi xdeba Ca-
is duyebis warmoqmnis da zrdis SeCereba, citrusebisa da 
sxva xexilovani kulturebis yvavilebis Camocvena da 
sxva. amitom saWiroa mcenareebis teniT uzrunvelyofa. 
 wylis balansis darRvevis SemTxvevaSi agrokultu-
rebis ganviTareba ferxdeba. gansakuTrebiT im adgileb-
Si, sadac xSiria gvalvebis ganmeoradoba, maTi Serbile-
bisaTvis saWiroa sxvadasxva saxis agroteqnikuri Ronis-
Ziebebi gatareba. kerZod, tradiciul kulturebTan er-
Tad mizanSewonilia SedarebiT gvalvagamZle jiSebis 
warmoeba. sasurvelia zogierTi erTwliani kulturis 
Tesvisas rigTaSorisebis Semcireba, qarsafari zolebis 
gaSeneba, >10°C daqanebis ferdobebze terasebis mowyoba. 
aRniSnuli RonisZiebebis gatarebiT mcirdeba wylis Ca-
monadeni da saerTo tenis xarjva. maqsimalurad da efeq-
turad unda iqnas gamoyenebuli iseTi RonisZiebebi ro-
goricaa - morwyva, kultivacia, damulCva da sxva. gansa-
kuTrebiT mniSvnelovania rwyvis Tanamedrove teqnolo-
giebis gamoyeneba, maT Soris wveTovani rwyva da a.S.   
  dResdReobiT mTel msoflioSi didi yuradReba eT-
moba gvalvagamZle jiSebis gamoyvanas. am SemTxvevaSi, 
gansakuTrebiT mniSvnelovania temperaturis SesaZlo ma-
tebis (globaluri daTboba) gaTvaliswineba. 
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 kiTxvebi TviTSemowmebisaTvis 
1. ra TvisebebiT xasiaTdeba gvalva? 
2. rogoria agrokulturebis damokidebuleba gvalvis 

mimarT? 
3. ra gavlena aqvs gvalvas mcenareTa fiziologiur 

procesebze? 
4. rogoria mcenareTa gvalvagamZleoba maTi ganviTa-

rebis stadiebis mixedviT? 
5. ra uaryofiT Sedegebs iwvevs gvalva? 
6. ra aris hidroTermuli koeficienti (hTk)? 
7. ganixileT wylis balansi savegetacio periodSi (aR-

mosavleT da dasavleT saqarTvelosTvis) da kul-
turebis moTxovna mis mimarT. 

8. ra agroteqnikuri RonisZiebebi gamoiyeneba gvalve-
bis intensiuri ganmeoradobis dros? 
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Tavi XIII 

 

tyis agroekologiuri mniSvneloba 
 
13.1 tyis roli agroekosistemaSi 
 
 tye mniSvnelovani Rirebulebis resursia rogorc 
garemosdacviTi aseve rekreaciuli, ekonomikuri, mecni-
eruli da kulturuli TvalsazrisiT. 
 tyis ekosistemebis klasifikacia bunebriobis mi-
xedviT Semdegia:  
 bunebrivi ekosistemebi - ekosistemebi, romelTac 
TviTregulirebis unari gaaCniaT. aseT ekosistemebSi an-
Tropogenuri Careva naklebia bunebrivTan SedarebiT da 
ekosistemis struqtura arasodes icvleba aRniSnuli ze-
moqmedebis Sedegad; 
 modificirebuli ekosistemebi - ekosistemebi, sa-
dac anTropogenuri zegavlena yvela sxva saxis faqtor-
Ta gavlenaze ufo intensiuria, Tumca tyes SenarCunebu-
li aqvs Tavdapirveli saxe, bunebrivi ganaxlebis an misi 
ganaxlebis xelSemwyobi RonisZiebebis fonze;  
 plantaciebi: tye, romelic moicavs rogorc adgi-
lobriv saxeobebs, aseve introducirebuls, romelic 
Seqmnilia dargviT an TesviT, aRdgena-ganaxlebis samuSa-
oTa Catarebis periodSi; 
 kultivirebuli (xelovnuri) ekosistemebi - ekosis-
temebi, romelTa udidesi nawili anTropogenuri zemoq-
medebis Sedegia da Seqmnili struqturuli komponente-
bis umetesobac xelovnuria.  
 agararuli seqtoris intensiur ganviTarebaSi mniS-
vnelovani roli ekuTvnis tyeebs. ganuzomlad efeqturia 
maTi sasargeblo gavlena jansaRi mikroklimatis formi-
rebaze. im teritoriebze, sadac gabatonebulia xSiri qa-
ri, romelic uaryofiT gavlenas axdens agrokulturebis 
mosavalze, sasurvelia gaSendes (qarebis mxridan) narga-
vebi, romlebic qmnian tyis masivs. es ukanaskneli ganapi-
robebs mocemuli teritoriis mikroklimaturi pirobe-
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bis gaumjobesebas, riTac xels Seuwyobs mosavlis warma-
tebiT formirebas. 
 jer kidev adreul periodSi tye adamianisaTvis war-
moadgenda SeSis miRebis ZiriTad wyaros, romlis wvis Se-
degad Rebulobdnen saTbobs. SemdgomSi adamianma damo-
kidebuleba tyis mimarT Secvala. kerZod, agraruli seq-
toris gardaqmnasTan dakavSirebiT xis masala gaxda Ziri-
Tadi Semadgeneli nawili sasoflo-sameurneo iaraRebis 
damzadebisa da gamoyenebisaTvis. mecnierebisa da teqni-
kis ganviTarebam kidev ufro gazarda xis masalis roli. 
misi gamoyenebis sfero gafarTovda, celuloza-qaRal-
dis warmoebaSi, rkinigzis transportSi, qvanaxSiris war-
moebaSi da sxva. 
 tyis roli ekologiuri wonasworobis SenarCuneba-
Si umeteswilad aRemateba im sargeblobas, romelsac 
adamiani xis masalis gamoyenebiT Rebulobs. Tu yvela 
sargeblobas (siu disini), romelic moaqvs tyes adamiani-
saTvis miviRebT erT erTeulad, maSin misi nawilis 1/4 mo-
dis xis masalaze, xolo garemomcveli garemos dacvaze, 
klimatis regulirebaze da niadagSi tenis dagrovebaze - 
3/4. 
 ekonomikuri TvalsazrisiT, qveynis warmoebisaTvis 
yovelwliurad saWiroa didi raodenobiT xis masala. ami-
tom gardauvali procesia tyis moWra. Tumca, tyeSi xeebi 
ise unda iWrebodes, rom misi ganaxleba abalansebdes 
moWrili xeebis raodenobas. es aucilebeli pirobaa, wina-
aRmdeg SemTxvevaSi momavisaTvis warmoeba ver iqneba uz-
runvelyofili xis masaliT. 
 tyis, rogorc ekologiuri sistemis umniSvnelova-
nesi nawilis arsebobas adasturebs is faqtic, rom igi ax-
dens mzis energiis akumulacias, xels uwyobs biosferoSi 
nivTierebaTa wrebrunvas, riTac amdidrebs da aumjobe-
sebs niadagis struqturas, axdens mikroklimatis formi-
rebas. garda aRniSnulisa, tye agrovebs niadagis tens, 
didxans inarCunebs Tovlis safars, romelic warmoad-
gens wylis marags. didia tyis roli klimatis regulire-
baSi. mas SeuZlia mniSvnelovnad Seasustos Zlieri qare-
bis, gvalvebis da wyaldidobebis moqmedeba. 
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 tyes yvela zemoaRniSnul pozitiur zemoqmedebas-
Tan erTad gaaCnia farTo masStabiT  fotosinTezis una-
ri, romlis Sedegad qmnis didi raodenobiT biomasas. am 
procesis dros STanTqavs naxSirorJangs da gamoyofs 
Jangbads, romelic sasicocxlo mniSvnelobisaa adamiani-
sa da zogadad cocxali organizmebisaTvis. 
 tyis gareSe civiluri msoflios Semdgomi ganviTa-
reba warmoudgenelia, radgan igi haers asufTavebs da am-
cirebs atmosferos gaWuWyianebas. tye mniSvnelovan gav-
lenas axdens mzis insolaciaze, wylis balansze da ker-
Zod, mTeli dedamiwis klimatis cvlilebasa da cvaleba-
dobaze. naleqebis Semdgomi formirebisaTvis tye STan-
Tqavs tens da xelaxla ubrunebs mas atmosferos. 
 miwaTmoqmedebis, rogorc ekonomikis erT-erTi sa-
fuZvelis Semdgomi ganviTareba unda warimarTos kom-
pleqsurad. rac niSnavs, rom mZime mrewvelobisagan igi 
Seuferxeblad unda iRebdes aramarto mineralur sasu-
qebs (gazrdili mosavlisaTvis), pesticidebs (sarevelbi-
sa da sxva daavadebaTa winaaRmdeg sabrZolvelad) da man-
qana-iaraRebs (niadagis dasamuSaveblad), aramed uzrun-
velyofili unda iyos garemos xelsayreli agroklimatu-
ri faqtorebiT. unda efuZvnebodes im funqciebsac, rom-
lebsac asrulebs tye normaluri wrebrunvis mareguli-
rebel ekosistemaSi. yovelive es miwaTmoqmedebis warma-
tebiT ganviTarebis winapirobaa. 
 miwaTmoqmedebasTan pirdapir kavSirSia wylis faq-
tori, romelsac tye ZiriTadad niadagSi agrovebs da 
inarCunebs. dadgenilia, rom am ukanasknelis teritori-
ebze atmosferuli naleqebis meti raodenoba modis, vid-
re im adgilebSi, sadac ar aris tyeebi. uxvi atmosferuli 
naleqebis mosvlisas tye avlens Tavis maregulirebel 
funqcias. kerZod, niadagis gadarecxva imave farTobze 
tyesTan SedarebiT gacilebiT ufro metia. 
 tyis mier tenis gacvlis regulireba gamoixateba 
imaSi, rom igi Tavisi varjiT 30%-mde akavebs mosul nale-
qebs, 10%-mde iTvisebs totebi da foTlebi, romlebic 
ganlagebulia xeebis qvemoT, danarCeni 50-80% CaiJoneba 
niadagSi, romelic amaragebs niadagis wylebs, xolo ze-
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dapiris Camdinare wylebi ar aRemateba 1-2%. maSasadame, 
tye mniSvnelovnad amcirebs erozias da im zaralis mas-
Stabebs, romelic SeiZleba gamoiwvios Tavsxma wvimebma. 
igi zrdis haeris tenianobas transpiraciis xarjze. 
 maSasadame, tye zedmiwevniT mniSvnelovan rols as-
rulebs wylis dagrovebaSi. magaliTad, wylis raodenoba, 
romelsac iWers 3 aTas heqtarze meti tyis farTobi, Se-
iZleba SeudaroT 100 m3 moculobis wyalsacavs. aRniSnu-
li amtkicebs, rom msgavsad am ukanasknelisa, tyes SeuZ-
lia daagrovos wylis garkveuli raodenoba, romelic Se-
iZleba gamoyenebuli iqnas meurneobebSi da maT Soris mi-
waTmoqmedebaSi. 
 rogorc cnobilia, mecxoveleobis ganviTarebis Zi-
riTadi safuZveli saZovari mdeloebia. am ukanasknelis 
da wyaroebis ararsebobis SemTxvevaSi SeuZlebelia mec-
xoveleobis ganviTareba. amitom saZovrebis dacva, masze 
zrunva, warmoadgens am dargis umniSvnelovanes amocanas. 
mdeloebs yvelaze did zians ayenebs xSiri qarebi, risgan 
dacva arc Tu ise martivia. xSiri qarebisagan saZovari ve-
lebis dasacavad sasurvelia tyis zolebis gamoyeneba. 
isini icaven aRniSnul teritorias qarismieri eroziisa-
gan, niadags mokle periodSi gamoSrobisagan, rac Zlier 
aferxebs saZovari balaxebis zrda-ganviTarebas. e.i. tye 
xels uwobs saZovari mdeloebis da mecxoveleobis ganvi-
Tarebas, aqedan gamodinare, tyis farTobebis masStabu-
rad gaSeneba mniSvnelovan RonisZiebas warmoadgens mde-
loebze (saZovrebze) ekologiuri wonasworobis aRdgeni-
saTvis.  
 unda aRiniSnos, rom tyes gaaCnia mravalfunqciona-
luri struqtura. miznobrivi daniSnulebis mixedviT mas 
ganekuTvneba bunebrivi tyeebi, sasoflo-sameurneo da-
niSnulebis da xelovnurad Seqmnili tyis nargavebi (sani-
tarul-higienuri, rekreaciuli da a.S.). 
 sasoflo-sameurneo daniSnulebis buCqebisa da xee-
bis xelovnuri nargavebi iqmneba sasoflo-sameurneo da-
niSnulebis miwebze. maT funqcias warmoadgens niadagis 
nayofierebis SenarCuneba da amaRleba, xelsayreli piro-
bebis Seqmna maRalxarisxovani, garantirebuli mosavlis 
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Sesaqmnelad da mecxoveleobis produqtiulobis gazrda, 
mdeloebisa da saZovrebis warmadobis safuZvelze. aR-
niSnuli tyis nargavebi Tavis mxriv iyofa or qvejgufad: 
agrosatyeomelioraciuli (dacviTi nargavebi, agrono-
miuli daniSnulebiT) da zoosatyeomelioraciuli (saca-
vi nargavebi mecxoveleobis miznebisaTvis). 
 agrosatyeomelioraciuli nargavebi ganlagebulia 
saxnav da hidrografiul miwebze. maT miekuTvneba: qarsa-
fari tyis zolebi (isini amcireben qaris siCqares, niada-
gis zedapiridan tenis aorTqlebas, niadagis deflacias, 
icaven agokulturebs gvalvisa da xorSakisagan), tyis 
zolebi sarwyav miwebze, tyis zolebi daSrobil miwebze, 
Relespira tyis zolebi, xevebis piras ganlagebuli tyis 
zolebi, tyis nargavebi erozirebul ferdobebze, wyal-
satevebis, tborebis irgvliv zolebrivi nargavebi, nar-
gavebi qviSebze. yvela CamoTvlili agrosatyeomeliraci-
uli daniSnulebis tyis nargaobebs aqvT damcvelobiTi 
funqcia saSiSi meteorologiuri movlenebis winaaRmdeg. 
rac Seexeba zoosatyeomelioraciul nargavebs maT mie-
kuTvneba: saZovardamcavi tyis zolebi, nargavebi ferme-
bis garSemo, melioraciul-sakvebi nargavebi, romelTac 
gaaCniaT ara marto lokaluri daniSnuleba, aramed isini 
mniSvnelovan rols asruleben vrcel teritoriaze eko-
logiuri wonasworobis SesanarCuneblad. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. rogoria tyis ekosistemebis klasifikacia bunebri-

obis mixedviT? 
2. ganixileT tyis roli agraruli seqtoris ganviTa-

rebaSi. 
3. gaanalizeT tyis roli klimatis regulirebaSi. 
4. ganixileT tyis mniSvneloba: adamianisa da cocxali 

organizmebisaTvis, miwaTmoqmedebis warmatebiT 
ganviTarebisaTvis, mecxoveleobisaTvis, niadagis 
eroziisaTvis. 

5. daniSnulebis mixedviT rogori mravalfunqciuri 
struqtura gaaCnia tyes? 
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13.2 tye - saTburis efeqtis anTropogenuri wyaro  
 
 saqarTvelos klimaturi pirobebi qmnis tyis jiSe-
bis mravalferovnebas, rasac aseve mniSvnelovnad ganapi-
robebs teritoriis reliefis sirTule. igi ekoregionis 
nawils warmoadgens da globalur doneze identificire-
buli 200 mniSvnelovani eko-regionis ricxvSia. aRniSnu-
li regionebi biomravalferovnebis konservaciis Tval-
sazrisiT kritikuli mniSvnelobisaa da gadaSenebis piras 
myofi iSviaTi saxeobebis saarsebo garemos warmoadgens. 
 tyes gaaCnia atmosferodan naxSirorJangis STan-
Tqmis unari, romelsac akavebs merqansa da foTlebSi, ra-
sac iyenebs arsebobisaTvis saWiro energiis misaRebad 
(wyalTan erTad). es procesi (fotosinTezi) bunebrivi 
movlenaa, ris safuZvelzec tye mniSvnelovan rols asru-
lebs atmosferoSi naxSirorJangis raodenobis Semcire-
baSi. 
 tyeebis mniSvnelovan ekologiur problemas klima-
tis cvlileba warmoadgens. saTburis efeqtis anTropo-
genuri wyaroebis erT-erTi mniSvnelovani momentia - 
tyis Wra, romelic xangrZlivi periodis problemaa, Tum-
ca igi arasodes yofila iseTi masStaburi, rogorc dRes 
aris da romelic qmnis gaudabnoebis saSiSroebas. agra-
ruli seqtoris ganviTarebis Sedegad ganadgurda arse-
buli tyeebis naxevarze meti. rac imas niSnavs, rom dRes 
naxSirorJangis Sesakaveblad xeebis arasakmarisi raode-
nobaa. Tu es procesi kvlavac gagrZeldeba da kidev uf-
ro masStabur xasiaTs miiRebs, tropikuli tyeebi gaqreba 
(intensiuri wvimebi gadarecxaven niadagebs) da Seiqmneba 
gaudabnoebis saSiSroeba (suraTi 13.2.1). 
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suraTi 13.2.1 anTropogenuri gavlena tyis masivebze 
  
 tyeebSi ganuwyvetlad mimdinareobs naxSirorJangis 
STanTqma atmosferodan da ukan gadineba, rac ganpirobe-
bulia bunebrivi da anTropogenuri zemoqmedebiT. 
 tyeebsa da xis biomasis sxva maragebSi naxSirorJan-
gis emisiebis cvlilebebi gamowveulia naxSirbadis mara-
gis neto cvlilebiT biomasis matebisa da biomasis dana-
kargebis (SeSis tradiciuli moxmarebiT da merqnis ko-
merciuli damzadebiT) Sedegad. 
 saqarTvelos meore erovnuli Setyobinebis mixed-
viT (klimatis cvlilebis CarCo konvenciisaTvis), 2000 
wels saqarTvelos tyeebSi biomasis wliurma namatma 
1392.6 gg-C (83%) Seadgina, xolo merqnis komerciuli dam-
zadebisa da SeSis tradiciuli moxmarebis Sedegad gamon-
Tavisuflda 294.7 gg-C (17%). e.i. naxSirbadis neto STan-
Tqma iyo 1097.9 gg-C, anu 4025.5 gg-CO2 (naxazi 13.2.1). 
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nax. 13.2.1  saqarTvelos tyeebidan naxSirbadis STanTqma da 

emisia (gg-C) 
 
 aRniSnuli maCvenebeli (CO2-is neto STanTqma) 1990 
wlis analogiur sididesTan (3738.8 gg-CO2) SedarebiT 
gazrdilia 286.7 gg-CO2-iT. 
 klimatis cvlilebis Sedegad, zomier sartyelSi mo-
salodnelia tyis garkveuli nawilis gadaadgileba Crdi-
loeTisaken. daTbobis procesis swrafi ganviTareba tye-
ebs Seuqmnis `stresul” mdgomareobas, rac gamowveuli 
iqneba simSraliT, niadagis mJavianobis gazrdiT, sxvadas-
xva saxis parazitebis gamovleniT. procesis daCqarebuli 
ganviTareba gamoiwvevs imaze meti mcenaris daRupvas, 
vidre es prognoziT aris mosalodneli, klimatis swrafi 
SecvliT. aseve, sakmaod didi safrTxe emuqreba tropi-
kul tyeebs. igi gamoiwvevs mosuli naleqebis raodenobis 
Semcirebas, rasac moyveba tyis masivebis ganadgureba. sa-
SiSroeba emuqreba mangrovan tyeebs, romlebic sanapiros 
icaven eroziisagan. zRvis donis matebis SemTxvevaSi aR-
niSnuli tyeebi daifareba wyliT da ganadgurdeba. 
 tye, rogorc erTiani ekologiuri sistema ver gada-
inacvlebs maRalmTiani zonisaken (ramdenime km-iT weli-
wadSi), radgan axal zonaSi mas adgilobrivi niadagi Seuq-
mnis problemas. niadagic garkveulwilad reagirebs kli-
matis cvalebadobaze, rac gamoixateba tenianobisa da 
cocxali organizmebis Semcireba-gaRaribebaSi. organu-
li nivTierebebis saerTo balansze moqmedi qimiuri reaq-
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ciebis mosalodneli daCqareba gamoiwvevs maT swraf daS-
las da saboloo jamSi Seasustebs tyis ekosistemebis 
xanZarsawinaaRmdego mdgradobas.  
 intensiuri daTbobis fonze sul ufro meti ekosis-
tema aRmoCndeba safrTxeSi. gadarCeba is saxeobebi, rom-
lebic Seeguebian cvlilebebs, xolo daiRupebian isini, 
romlebsac viwro ekoniSa ukaviaT. 
 gautyeureba  did SeSfoTebas iwvevs dRevandel re-
alobaSi, radgan xeebi iWreba sxvadasxva miznebiT -  qa-
Raldis warmoebisaTvis,  mecxoveleobis, soflis meurne-
obis da sxva daniSnulebiT. rac safrTxes uqmnis arsebu-
li klimatis ekologiur wonasworobas.  aRniSnuli pro-
cesis gagrZeleba gaanadgurebs Rirebul ekosistemebs 
planetaze. yvela ekosistema urTierTkavSirSia, amitom 
erTi elementis gaqrobam SeiZleba  mTeli sistemis dis-
balansi gamoiwvios, sadac farTomasStabiani gautyeure-
ba gamonaklisi ar iqneba. xeebis gaCexvas mivyavarT mcena-
reTa saxeobriv rRvevamde, rac sabolood iwvevs adgi-
lobrivi biomravalferovnebis ganadgurebas. gautyeu-
rebis mizezebi moicavs mraval faqtors. tyeebis ganad-
gureba  xdeba sxvadasxva mizezebis gamo, erT-erTi Ziri-
Tadi mizezi aris moklevadiani ekonomikuri sargebeli. 
kerZod, tyis masalis gamoyeneba sawvavad, samSeneblo ma-
salad, avejis da qaRaldis sawarmoeblad, dasaxlebuli 
punqtebis, sasoflo-sameurneo savargulebis, saZovre-
bis gafarTovebisaTvis. 
 gautyeurebis mizezi xSirad aris tyis xanZrebi, ro-
melic SeiZleba moxdes bunebrivad (masobrivi xanZrebi - 
cxel da gvalvian amindSi, Weqa-quxilis dros), an xSir 
SemTxvevaSi adamianis mizanmimarTuli saqmianobis da ga-
ufrTxileblobis Sedegad. xanZrebi ufro xSirad Cndeba 
tyis masivebSi, sadac iwveba tyis niadagis zedapiri, mce-
nareuli safari. xanZris gaZlierebas xels uwyobs Zlieri 
qarebi, gvalva. gvalvian periodSi qaris dros SeiZleba 
ganadgurdes aramarto niadagis zedapiruli safari, ara-
med mTlianad xeebi, gansakuTrebiT wiwvovani jiSebi. xan-
Zris Sedegad tye kargavs Tavis ekologiur funqcias, ic-
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vleba niadagis fizikur-qimiuri struqtura (suraTi 
13.2.2).  
 

 
 
suraTi 13.2.2 tyis xanZrebi 
 
 tyeebis  aRdgena umetes SemTxvevaSi SeiZleba, mag-
ram rogorc wesi, gawmendili teritoria gamoiyeneba sam-
Seneblo da soflis meurneobis miznebisaTvis. rac ar aZ-
levs  adgilobriv garemos da xeebs  regeneraciis da Ta-
vis SenarCunebis  saSualebas, ris gamoc samudamod ikar-
geba biomravalferovneba. 
 tyeebis xelovnurad wva gansakuTrebulad uarofi-
Ti Sedegis momtania, vinaidan mcenare Seicavs naxevrad 
naxSirbadis naerTebs da Sesabamisad misi wvis dros xee-
bis mier Sekavebuli naxSirbadi atmosferos ubrundeba 
naxSirorJangis saxiT. swored xeebis wvam da wiaRiseuli 
sawvavis gamoyenebam gamoiwvia atmosferoSi naxSiror-
Jangis gazrdili raodenobis akulmulireba da gavlena 
moaxdina saTburis airebis koncentraciis gazrdaze. 
 klimatis globaluri daTbobis pirobebSi misi 
cvlilebis mimarT mowyvladobisa da adaptaciis prob-
lema msoflio masStabis problemad iqca. 

mniSvnelovnad warmoCinda tyis, rogorc berketis 
roli  klimatis cvlilebis Serbilebasa da adaptaciaSi. 
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rac moiTxovs tyis naxSirbadis maragis saimedo, zusti 
da efeqturi meTodebiT Sefasebas da monitorings. 

gautyeurebis gamomwvevi mizezebis Sewyveta SesaZ-
lebelia, Tu gonivrulad moxdeba anTropogenuri dat-
virTvebis Semcireba. kerZod, soflis meurneobis ganvi-
Tarebis iseTi optimaluri gzebis monaxva, rom  mosavlis 
zrdam gavlena ar moaxdinos mezobel tyis masivebze. sa-
Wiroa tyis marTva gautyeurebis mkacri monitoringis 
ganxorcielebiT. degradirebuli teritoriebis xelaxa-
li gatyianeba da mwvane safaris dabalanseba. 

distanciuri zondirebis teqnologia mniSvnelova-
nia xSiri monitoringisaTvis agrometyeveobis seqtorSi. 
mcenareuli klasifikaciiT, panqromatuli (PAN) monace-
mebi yvelaze xSirad gamoiyeneba sazRvris delimitaciis 
an tyis tipebis sazRvris gamovlenisTvis. miwispira mona-
cemebi yovelTvis saWiroebs nebismieri distanciuri 
zondirebis teqnikis monacems, rezoluciis an wyaros ga-
nurCevlad. monacemebi SeiZleba Segrovdes distanciuri 
zondirebis saSualebiT: tyis xis jiSi, varjis  gvirgvini, 
miwis zeda biomasis, dacemuli radiacia da fenologia, 
dominanturi xeebis foTolis orientacia, da dakvirve-
bis sxva monacemi. tyis ekosistemebi yvelaze mgrZnobia-
rea gvalvis mimarT, romelsac sagrZnobi zaralis miyene-
ba SeuZlia, maT Soris tyis xanZrebis gaCenis Tvalsazri-
siTac. did zians ayenebs tyeebs mewyeric, romelic rea-
lur safrTxes uqmnis (mTagoriani reliefis pirobebSi) 
tyis masivebs. metyeveobis, rogorc ekonomikis dargis 
mowyvladobas klimaturi parametrebis mimarT gansa-
zRvravs tyis ekosistemebis jiSobrivi Semadgenloba. 
mgrZnobiarobis Sefasebis indikatorebad gamoiyeneba 
tyis sixSire, biomasis raodenoba, xeebis simaRle da ji-
Sobrivi Semadgenloba, xeebis sicocxlis xangrZlivoba, 
daavadebaTa gavrceleba da sxv. 

 
 kiTxvebi TviTSemowmebisaTvis 
1. rogoria tyis roli atmosferoSi naxSirorJangis 

Semcirebisas? 
2. axseniT tyis roli `saTburis efeqtSi”. 
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3. ra scenari SeiZleba ganviTardes tyesTan mimarTe-
baSi klimatis cvlilebis Sedegad? 

4. ras gulisxmobs gautyeurebis problema da axseniT 
am procesis gamomwvevi mizezi. 

5. ganixileT distanciuri zondirebis teqnologia. 
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Tavi XIV 

 

garemos gaWuWyianebis agroekologiuri 

problemebi 

 

14.1 garemos gaWuWyianebis ZiriTadi wyaroebi 
 
garemos gaWuWyianeba es aris nebismieri myari an ga-

zisebri nivTierebis, mikroorganizmis an energiis wyaros 
(radiaqtiuli, xmauri, bgeriTi talRa da sxva) im raode-
nobis moqmedeba, romelic negatiurad cvlis bunebrivi  
komponentebis Semadgenlobasa da Tvisebebs. igi uaryo-
fiTad moqmedebs adamianze, florasa da faunaze.  

warmoSobisa da bioekosistemebze moqmedebis mixed-
viT gamoyofen garemos gaWuWyianebis anTropogenur - 
adamianis zemoqmedebiT gamowveul (sawarmoebi da sayo-
facxovrebo daniSnulebis yvela obieqti) da bunebriv 
(tyis xanZrebi, mtveri, fizikur-qimiuri, biologiuri, 
radiaqtiuri da sxva.) moqmedebas. 

garemos gaWuWyianebas iwvevs:  atmosferoSi moxved-
rili qimiuri naerTebi da narevebi, Camonaden wylebSi 
moxvedrili sawarmoo, komunaluri da navTobis produq-
tebis narCenebi, mindvrebis, baRebis, tyeebis, wylis obi-
eqtebis gaWuWyianeba pesticidebiT da sasuqebiT, siTbos 
dagroveba atmosferoSi da sxva. aRniSnuli ZiriTadad 
gamowveulia daCqarebuli mecnierul-teqnikuri progre-
siT. Tumca, misi SeCereba SeuZlebelia, radgan Tanamed-
rove civilizaciis erTaderTi gza materialuri progre-
sis misaRwevad es aris mecnierul-teqnikuri ganviTareba.  

garemos gaWuWyianebaSi didi roli aqvs sxvadasxva 
energetikul wyaroebs. kerZod, siTbur energetikas, fe-
rad da Sav metalurgias, saavtomobilo transports da 
qimiur mrewvelobas.  

mineraluri resursebis gadamuSavebis, myari da 
Txevadi sawvavis gamoyenebis Sedegad xdeba sxvadasxva 
elementebis danakargebis, maTi gafantvis SemTxvevebis 
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zrda, maT Soris mZime metalebis danakargebamdec. perio-
duli sistemis 77 metalidan garemos dabinZurebaSi mona-
wileobs 52, maT Soris 20 toqsikuria, romlebic serio-
zul safrTxes uqmnis cocxal organizmebs. garemoSi mox-
vedris intensivoba modis iseT metalebze, rogorebicaa: 
Cu, Pb, Co, Fe, Zn. 

garemos dabinZurebaSi mniSvnelovania Tboeleqtro 
sadgurebis roli, romlebic abinZureben haers  ver-
cxliswyliT, azotisa da gogirdis oqsidebiT. qimiuri 
mrewvelobis xvedriT wilad garemos gaWuWyianebaSi mo-
dis saerTo dabinZurebis mxolod  10-12%, aqedan soflis 
meurneobis wilad 2%. magram qimiuri mrewveloba mra-
valtonian narCenebTan erTad garemoSi gamotyorcnis 
mcire raodenobiT toqsikur organul da araorganul 
nivTierebebs.  

dResdReobiT haeris gaWuWyianebis ZiriTad wyaros 
warmoadgens saavtomobilo transporti, samrewvelo sa-
warmoebi da sacxovrebeli binebis gasaTbobi specialuri 
danadgarebi. didi qalaqebis quCebSi, dRis ganmavlobaSi 
mxuTavi gazis Semcvelobam SeiZleba moimatos 94-99% Ra-
mis periodTan SedarebiT, naxSirwyalbadis Semcvelobam 
76-89%, azotis orJangma 83-93%, es yvelaferi dakavSire-
bulia dRisiT avtomobilebis intensiur moZraobasTan 
(cxrili 14.1.1).  

 
cxr. 14.1.1  avtomobilis emisiebi (saSualo) 1 welSi   

(g.xeflingis mixedviT) 
 

emisiebi  
(avtomobilis) 

1 weli/kg 

naxSirorJangi 297 
naxSirwyalbadi 39 
azotis orJangi 10 
mtveri 2 
gogirdis orJangi 1 
tyviis SenaerTebi 0.5 
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XX saukunis dasawyisidan atmosferoSi naxSiror-
Jangis Semcveloba gaizarda daaxloebiT 15%.  

 saqarTvelos teritoriaze atmosferos gaWuWyia-
neba ZiriTadad maqsimalur mniSvnelobas aRwevs wlis 
Tbil periodSi. saerTod, atmosferos yvelaze dabali 
gaWuWyianebis maCvenebeli aRiniSneba dilis saaTebSi - 07 
saaTamde. Semdeg igi matulobs da maqsimalur mniSvnelo-
bas aRwevs 13-15 saaTze, amis Semdeg TandaTan ecema da sa-
Ramos 21 saaTze uaxlovdeba TiTqmis dilis minimumis 
mniSvnelobis sidides.  iseTi nivTierebebi da gazebi, ro-
gorebicaa: tyvia, naxSirbadis orJangi, gogirdis orJan-
gi, naxSirwyalbadi, kadmiumi da sxva uaryofiTad moqme-
debs rogorc adamianis janmrTelobaze, aseve agrokul-
turebis zrda-ganviTarebaze, mosavlis formirebaze da 
mis xarisxze.  

gamonabolqvi gazebis zogierTi komponenti, rogo-
ricaa azotisa da gogirdis orJangi uerTdeba atmosfe-
ros tenianobas da warmoqmnian mJave saxis atmosferul na-
leqebs (mJave wvimebi). atmosferoSi am da sxva nivTiereba-
Ta ganuwyveteli SeRweva iwvevs dedamiwis zedapiris hae-
ris fenaSi mavne gazebis udidesi raodenobiT dagrovebas, 
romlebic iwveven cocxali arsebebis dazianebas, gansa-
kuTrebiT saSiSia dagroveba jaWvur kvebaSi, radgan am 
dros gamaWuWyianeblebi sabolood xvdebian ukanasknel 
rgolSi, sadac xSir SemTxvevaSi aRmoCndeba adamiani. 
 mJave wvimebi erT-erTi globaluri ekologiuri 
problemaa, romelSic moiazreba atmosferuli naleqebi 
Semdegi wyalbadionebis maCveneblebiT: pH<3.5-4.5. saer-
Tod, mJave wvimebi atmosferos mJavuri Tvisebebis mata-
rebeli oqsidebiT (SO2, SO3, NO2) dabinZurebis Sedegia.  na-
leqebis mJavianobaSi mTavar adgili ukavia SO2.    
  mJave wvimebi mdinareebSi da tbebSi zrdian wylis 
mJavianobis xarisxs, rac zians ayenebs wyalSi  mcxovreb 
cocxal organizmebsa da mcenareulobas. is anadgurebs 
tyeebs da sxva fitocenozebs, arRvevs niadagis struq-
turas da iwvevs masSi mJavianobis zrdas, rac xels uSlis 
niadagSi mikroorganizmebis normalur funqcionirebas. 
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 mJave wvimebidan miRebuli uaryofiTi Sedegebis Ta-
vidan acilebis efeqtur-radikalur RonisZiebas mJavuri 
bunebis oqsidebis teqnogenuri emisiebis Semcireba war-
moadgens.  
 aRsaniSnavia nagavsayrelebze arsebuli organuli 
narCenebi, romlebic sxva saxis narCenebTan erTad itkep-
neba mZime teqnikiT, ris Sedegadac gamoidevneba haeri. am 
SemTxvevaSi mimdinareobs lpobis procesi da warmoiqmne-
ba meTani (saTburis airi). narCenebis mier gamoyofili me-
Tanis raodenoba Zalian didia, radgan mas emateba mesa-
qonleobis narCenebi, brinjis warmoeba. meTanis didi 
koncentraciis wyaroa qvanaxSirisa da navTobis mopove-
ba, ris gamoc meTanis koncentraciam uprecedento 
zRvars miaRwia. 2000 wels saqarTveloSi narCenebis seq-
toridan meTanisa da azotis qveJangis jamurma emisiebma  
saTburis gazebis erovnuli emisiebis 11.3% Seadgina. 
narCenebis seqtoridan dominanti gazia CH4, romlis wili 
saTburis gazebis emisiebis 93% Seadgens. 
 zemoaRniSnulidan gamomdinare, garemos dacva ga-
WuWyianebisagan  Tanamedroveobis upirvelesi proble-
maa. gaWuWyianebis aRkveTa SesaZlebelia ekologiuri wo-
nasworobis mdgomareobisadmi aqtiuri poziciis gamo-
xatviT. kerZod, gaWuWyianebis aRkveTa unda Seexamos re-
sursebis kompleqsur gamoyenebas. rac Seexeba sxvadasxva 
saxis samrewvelo narCenebs, saWiroa sxvadasxva meTode-
bis gamoyenebiT, Semcirdes maTi mavneoba da gamoinaxos 
maTi gamoyenebis alternatiuli gzebi. 
 

 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT garemos gaWuWyianebis ZiriTadi wyaroe-

bi. 
2. romeli energetikuli wyaroebidan xdeba garemos 

gaWuWyianeba? 
3. rogoria atmosferos gaWuWyianebis dinamika? 
4. gaanalizeT mJave wvimebis warmoqmnis procesi da 

maT mier gamowveuli uaryofiTi Sedegebi. 
5. rogoria organuli narCenebis roli garemos dabin-

ZurebaSi? 



 
 

205 

6. ra RonisZiebebi unda gatardes garemos gaWuWyiane-
bis winaaRmdeg?  

 
 
14.2 garemos dabinZureba agraruli seqtoridan  
 

garemos dabinZureba sasuqebiT. miuxedavad imisa, 
rom didia sasuqebis roli agrokulturebis kvebiTi reJi-
mis regulirebaSi, mas gaaCnia seriozuli ukuCvenebebi, 
romelic SeiZleba moyves maT aragonivrul gamoyenebas. 
samrewvelo sasuqebi mniSvnelovnad zrdian mosavals. gar-
da amisa, sasuqebi dadebiTad moqmedeben atmosferoze, 
rac gamoixateba fotosinTezis procesis gaaqtiurebaSi.   

sasuqebis gamoyenebisas gaTvaliswinebuli unda iq-
nas agrokulturis unari, Tu rogori gamotana axasia-
TebT maT erTi da imave mosavlis pirobebSi. unda Sefas-
des ramdenad sworad iqna Setanili sasuqi, misi biologi-
uri Taviseburebebis, klimatur-niadaguri pirobebis, 
mosavlis donis, garemosa da mcenareuli produqtebis 
dabinZurebis saSiSroebis  gaTvaliswinebiT. saWiroebis 
SemTxvevaSi unda ganxorcieldes saTanado koreqtivebi. 
niadagSi sasuqebis mcire normebiT Setana arsebiTad ar 
cvlis sakvebi elementebis maragsa da TviT niadagis Tvi-
sebebs, maSin roca sasuqebis maRali normebis sistema-
turma Setanam, niadagis mJavianobisa da Tvisebebis gauT-
valiswineblad, SesaZlebelia seriozuli darRvevebi ga-
moiwvios garemoSi. am darRvevebs ufro xSirad aqvs adgi-
li didi qalaqebis mebostneobis sagareubno zonebSi, Saq-
ris  Warxlisa da sxva teqnikuri kulturebis gavrcele-
bis raionebSi, sadac mineraluri da organuli sasuqebis 
maRali dozebi SeaqvT. 

mineraluri da organuli sasuqebis arawesieri gamo-
yeneba da maRali normebis Setana iwvevs niadagis, wylis, 
atmosferos da mcenareuli produqtebis dabinZurebas. 
garemos gansakuTrebiT saSiS damabinZurebels azotiani 
sasuqebis nitratuli formebi warmoadgenen, romlebic 
abinZureben sasmel wyalsa da mcenareul produqtebs. 
calkeul SemTxvevaSi isini adamianis mowamvlas da sik-
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vdilsac iwveven. sakuTriv nitratebi aratoqsikuria, 
magram adamianis da cxovelis organizmSi gardaiqmnebian 
toqsikur nitritebad.  
      garemos mniSvnelovan dabinZurebas iwvevs fosfo-
riani, rTuli sasuqebi romlebic mniSvnelovani raodeno-
biT Seicaven ftors. superfosfati 1-2%, amofosi 3-5%. 
fosforiani sasuqebi abinZureben niadags mZime metale-
biT, kerZod,  tyviiT, kadmiumiT, dariSxaniT, vercxlis-
wyliT, agreTve radioaqtiuri elementebiT - stronciu-
miT, uraniT, radiumiT. aRniSnuli dabinZureba did saSiS-
roebas uqmnis adamianisa da cxovelebis janmrTelobas.  
 kaliumiani sasuqebis umravlesoba iwvevs garemos 
dabinZurebas qloriT da mZime metalebiT. 

nitratebi - organuli sasuqebis arawesieri Setana 
apirobebs atmosferos da gruntis wylebis nitratebiT 
da amiakiT dabinZurebas. isini Seicaven didi raodenobiT 
parazitebis kvercxebs da avadmyofobaTa gamomwvev mik-
robebs, rac xSirad aragonivruli Setanisas iwvevs adami-
anebisa da cxovelebis daavadebas. 

nitratebis maRali Semcveloba produqtebsa da sak-
vebSi sagrZnoblad amcirebs maT xarisxs. mcenareebs Se-
uZliaT STanTqon nitratebi didi raodenobiT da es ar 
moqmedebs uaryofiTad maT zrdasa da ganviTarebaze, mag-
ram zrdis nayofis toqsikurobas. 

nitratebis aRdgenis pirvel Sualedur produqts 
nitritebi warmoadgens, romleTa siWarbec gansakuTre-
bulad toqsikuria cocxali organizmebisaTvis. mcenare-
ebSi nitratebi grovdeba azotis gadaWarbebuli moxmare-
bisas, amitom saWiroa maTi zRvruli dasaSvebi normebis 
mkacri kontroli. gansakuTrebiT saSiSia maTi dagroveba 
bostneul kulturebSi, radgan sakvebad ZiriTadad gamo-
iyeneba misi vegetatiuri nawilebi. nitratebis did rao-
denobas agrovebs boloki, Warxali, salaTi, ispanaxi, 
Tvis boloki, xolo mcires - pomidori, wiwaka, badrijani, 
niori, barda. 

mcenarisaTvis misawvdomi azotis Sesavsebad mniS-
vnelovania amonifikaciisa da nitrifikaciis mikrobio-
logiuri procesebi. nitrifikaciis optimaluri done ni-
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adagSi damokidebulia temperaturaze (20-30°C), niadagis 
haerSi Jangbadis sakmaris maragze, Warbi mJavianobis ar-
sebobaze, tenianobaze. niadagSi dagrovili azotis nit-
ratuli forma advilad moZravia. uxvi naleqis dros igi 
SeiZleba gadaadgildes niadagis Rrma fenebSi, Cairecxos 
gruntis wylebamde, gadaiqces elementarul azotad da 
haerSi aorTqldes.     
 mcenareTa dacvis qimiuri saSualebebi pesticidebi 
(inseqcidi, herbicidi, fungicidi) - isini gamoiyeneba ag-
rokulturebisa da tyis jiSebis mavne organizmebTan 
brZolis mizniT, romlebsac ziani moaqvT adamianis da 
zogadad meurneobisaTvis.  pesticidebi mcenareTa dac-
vis qimiuri saSualebebis saerTod miRebuli krebsiTi sa-
xelia (pestis - mavne, caed - vklav). mavne mwerebis winaaRmdeg 
gamoyenebul saSualebebs ewodeba inseqticidebi (insect - 
mweri), sarevela mcenareulobis winaaRmdeg gamoyenebul 
saSualebebs herbicidebi (herba - balaxi, mcenare). sokovan 
daavadebaTa gamomwvevTa momspobebs - fungicidebi. mce-
nareTa baqteriuli daavadebebis gamomwvevTa sawinaaR-
mdego saSualebebs - baqtericidebi da a. S.  
 gasul saukuneSi saqarTveloSi intensiuri soflis 
meurneobis ganviTarebam xeli Seuwyo qveynis teritoria-
ze mdgradi organuli damabinZureblebis asobiT wyaros 
gaCenas. 1.1 mln saxnavi miwis farTobze farTod gamoiye-
neboda pesticidebi. bolo wlebSi maTi moxmareba ganaxev-
rda, rasac xeli Seuwyo sakanonmdeblo bazis srulyofam. 
pesticidebiT gansakuTrebiT dabinZurebulia saTbure-
bis niadagi. saTburebSi qimiuri nivTierebebis didi do-
zebis gamoyeneba iwvevs niadagSi maT dagrovebas. saTbur-
Si niadagis Secvlis mizniT dabinZurebuli niadagi mi-
aqvT nagavsayrelze. igi SeiZleba gaifantos sasoflo-sa-
meurneo savargulebze an mdinaris pirze. amgvarad, saT-
buris niadagi xdeba dabinZurebis meoradi wyaro. 

mdgradi organuli damabinZureblebisaTvis damaxa-
siaTebelia: toqsikuroba, romelic vlindeba mcire do-
zebis gamoyenebis drosac; xangrZliv periodiani mdgra-
doba, isini Znelad iSlebian, grovdebian cocxal orga-
nizmebSi da sabolood iwveven maT mowamvlas; gadaadgil-
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debian Sor manZilze, xSir SemTxvevaSi isini aRmoCenila 
im regionSi mcxovrebi adamianis organizmSic, sadac es 
nivTiereba arasodes gamouyenebiaT. maTi zusti raode-
noba amJamad ucnobia. gansakuTrebiT saSiS organul da-
mabinZureblebs miekuTvneba pesticidebi - aldrini, dil-
drini, qlordani, endrini, mireqsi da sxva. 

dResdReobiT kulturul mcenareebs did zians aye-
nebs sul cota 800-mde saxis sxvadasxva soko, 10 000-ze me-
ti mweri, romelTa mavneobiT gamowveuli yovelwliuri 
danakargebi soflis meurneobis saerTaSoriso organiza-
ciis (FAO) monacemebiT mTeli mosavlis 20%-ze mets Se-
adgens. maT winaaRmdeg msoflioSi yovelwliurad 1,5 mi-
lion tonaze meti Sxamqimikatebi gamoiyeneba, romlebsac 
toqsikurobis sididis mixedviT pirobiTad yofen Zlier-
moqmed maRaltoqsikur, saSualotoqsikur da mciretoq-
sikur SenaerTebad. 

pesticidebi grovdeba aramarto niadagSi, wyalsa da 
sakveb produqtebSi, aramed monawileoben nivTierebaTa 
wrebrunvaSi da aRweven adamianis kvebiT jaWvSi. pestici-
debiT adamianisa da cxovelebis mowamvlis wyaro SeiZle-
ba gaxdes mowamluli marcvali, cxovelis xorci da sxva 
sakvebi produqtebi. pesticidebis  daSlis siCqareze da 
maT  Semdgom gavrcelebaze gavlenas axdens niadagis Tvi-
sebebi, romelic asrulebs universaluri biologiuri 
adsorbentis rols, misi pH, mineraluri da organuli niv-
Tierebebis Semcveloba, temperatura, tenianoba, aeraci-
is pirobebi da sxva mraval faqtori, romlebic cvlian ni-
adagis mikroorganizmebis cxovelmyofelobas, aqtivobas 
da Sedgenilobas. pesticidebis udidesi nawili sxvadas-
xva mikroorganizmebis gavleniT niadagSi warmoqmnis daS-
lis umartives produqtebs.  
 zemoaRniSnulidan SeiZleba davaskvnaT, rom pesti-
cidebi dadebiT rols asruleben mwerebisagan agrokul-
turebis da tyis resursebis dacvaSi, sarevela mcenaree-
bis da avadmyofobis gamomwvevi baqteriebis ganadgureba-
Si. miuxedavad imisa, rom pesticidebi icaven kulturul 
mcenareebs, arareglamentirebuli gamoyenebis SemTxveva-
Si warmoadgenen saSiS qimiur saSualebas, radgan maTi 



 
 

209 

dagroveba landSaftebSi, azianebs fitocenozebs da ar-
Rvevs cocxal organizmTa Tanasazogadoebebs. mdgrad 
pesticidebs SeuZliaT xangrZlivad SenarCundnen niadag-
Si. isini gadadian niadagur xsnarSi da migrireben grun-
tis wylebSi. haeriT, niadaguri wylebiT, mcenareuli da 
cxoveluri kvebis produqtebiT pesticidebi gadaadgil-
debian did manZilze. 
 Senaxvis, transportirebis, niadagSi misi Setanis we-
sebis dacvis pirobebSi pesticidebi sasargebloa, magram 
praqtikaSi xSiria maTi Senaxvisa da niadagSi Setanis wese-
bis darRveva, rac iwvevs adamianisa da cxovelebis mowam-
vlis SemTvevebs. Tanamedrove etapze aqtualuri xdeba 
gamoyenebuli pesticidebis mTlian moculobaSi biolo-
giur principebze Seqnili preparatebis wili, rac eko-
logiuri datvirTvebis Semcirebis garantia.  
 mecxoveleobis narCenebi. mecxoveleobis narCenebi 
mniSvnelovnad Warboben sayofacxovrebo narCenebs. 
rTulia Txevadi nakelis gauvnebloba, radgan misi TviT 
gaxureba ar xdeba. gauvnebuli nakelis normaluri do-
ziT gamoyenebisas ar aris saSiSi gruntisa da wyalsate-
vebis dabinZureba. magaliTad, Tixnar niadagze 45 t 
msxvilfexa rqosani pirutyvis nakelis Setana da misi 15 
sm fenaSi CakeTeba Camonaden wylebSi nitratebis Semcve-
lobaze gavlenas axdens mxolod Setanis pirvel wels. 
mecxoveleobis narCenebiT Camonadeni wylebis dabinZu-
reba warmoebs gauwmendavi Camdinare wylebis CaSvebisas 
an maTi gaJonvisas. gansakuTrebul sifrTxiles moiTxovs 
Txevadi nakelis gamoyeneba, saidanac azotis mniSvnelo-
vani raodenoba gadadis gruntis wylebSi. nakeli SeiZle-
ba gaxdes arasasiamovno sunis da toqsikuri gazebiT at-
mosferos gaWuWyianebis mizezi.  

antropogenuli faqtorebis gavleniT, dabinZure-
bis wyaroebTan axlos mdebare teritoriebze niadagebis, 
wyalsatevebis da mcenareuli safaris mZime metalebiTa 
da sxva toqsikuri SenaerTebiT gaWuWyianebis maCveneb-
lebi aRemateba maT ukanasknel dasaSveb zRvrebs. aseT 
adgilebs ewodebaT biogeoqimiuri provinciebi, sadac 
toqsikur SenaerTTa maRali Semcvelobis gamo darRveu-
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lia mcenaris mineraluri kveba, ris gamoc kulturuli 
mcenareebi xSirad icvleba, velurad mozardi saxeobe-
biT. biogeoqimiuri provinciebis warmoqmnis Tavidan asa-
cileblad yvela RonisZieba mimarTuli unda iqnas gare-
mos dabinZurebis Tavidan asacileblad, dawyebuli daxu-
ruli sawarmoo ciklidan,  damTavrebuli narCenebis da 
gamonabolqvis gawmendisa da gadamuSavebis RonisZiebeba-
Ta sistemiT. 

 
 kiTxvebi TviTSemowmebisaTvis 
1. ganixileT sasuqebis gamoyenebis dadebiTi da uar-

yofiTi mxareebi. 
2. rogoria nitratebis dagrovebis dinamika da misi 

uaryofiTi Sedegebi? 
3. ganixileT mcenareTa qimiuri dacvis saSualebebi. 
4. ra pirobebSi xdeba saTburis niadagi dabinZurebis 

meoradi wyaro? 
5. ra Tvisebebi axasiaTebs mdgrad organul damabinZu-

reblebs? 
6. ganixileT mecxoveleobis narCenebiT dabinZureba. 
7. ras gulisxmobs biogeoqimiuri provinciebi?  

 
 
14.3 agroekologiuri monitoringi 
 
 agroekologiuri monitoringi warmoadgens agroe-
kosistemebis mdgomareobis anTropogenuri cvlilebebis 
Sefasebis da kontrolis RonisZiebaTa sistemas (laT. 
monitor - dakvirveba).  
 agroekologiuri monitoringi moicavs iseT aspeq-
tebs, rogorebicaa: miznobrivi - agroekosistemebis da-
binZurebis meTvalyureoba; sivrcobrivi - teritoriuli 
monitoringi (globaluri, regionaluri, lokaluri); 
droiTi - agroekosistemebis mdgomareobis Sefaseba mok-
le (dRe-Rame, Tve, sezoni) da xangrZlivi periodisaTvis; 
komponenturi monitoringi - mJave wvimebi, azotis mimoq-
ceva da a.S. 
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 kompleqsuri agroekologiuri monitoringi agroe-
kosistemebs ganixilavs rogorc mravalkomponentian 
sistemebs, sadac erTroulad mimdinareobs bunebrivi da 
anTropogenuri procesebi. igi moicavs RonisZiebaTa sis-
temas, romelic aerTianebs yvela saxeobis dakvirvebas, 
miRebuli monacemebis damuSavebasa da analizs, agroeko-
sistemebis mdgomareobis Sefasebas da mosalodneli 
cvlilebebis prognozs, agroekosistemebis modelire-
bas.  
 ekologiuri cvlilebebis mimarT agraruli seqto-
ris calkeuli dargebi unda Sefasdes mgrZnobiarobis, 
adaptaciisa da mowyvladobis mixedviT. ganvixilavT Tvi-
Teul maTgans. 
 mgrZnobiarobis Sefaseba xdeba Semdegi maCveneble-
biT: garemos dabinZurebis gavlena atmosferoze, wylis 
xarisxze da niadagze; atmosferoSi saTburis gazebis emi-
tirebiT gamowveuli klimatis cvlilebis gavlena agra-
rul seqtorze, wylis resursebze da biomravalferovne-
baze. 
 adaptaciis unari Secvlili gare pirobebisadmi ga-
aCnia (metnaklebad) yvela ekosistemas. es aris Tviseba, 
romelsac biosfero amJRavnebs anTropogenuri zemoqme-
debis pasuxad Secvlili pirobebis mimarT. amitom, auci-
lebelia yoveli agroekosistemis adaptaciis unaris 
dadgena gansxvavebuli ekologiri pirobebis mimarT. 
 mowyvladoba warmoadgens ekologiuri movlenebisa 
da procesebis iseT SeTanawyobas, romelsac Sedegad moy-
veba Seuqcevadi xasiaTis cvlilebebi. magaliTad, klima-
tis cvlileba, romlis Tanmdevi procesebia katastro-
fuli gvalvebi, wyaldidobebi, zRvis donis aweva da a.S. 
mowyvladobas ganapirobebs agroekosistemis mgrZnobia-
robisa da adaptaciis unaris urTierTSefardeba. maSasa-
dame, rac ufro mgrZnobiarea sistema da dabalia misi 
adaptaciis unari, miT ufro maRalia mowyvladobis xa-
risxi da Sesabamisad mZimea ekonomikur-socialuri Sede-
gebi.  
 Seqmnili, mimdinare da mosalodneli agroekologi-
uri pirobebi ganisazRvreba globaluri, regionaluri 
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da lokaluri movlenebiT da procesebiT. kerZod, naxSi-
rorJangis koncentraciis momateba da klimatis cvlile-
ba, stiqiur movlenaTa gaaqtiureba (gvalvebi, Zlieri qa-
rebi, wyaldidobebi da sxva). regionalur da lokalur 
doneze tyeebis gaCexva da misi Tanmdevi procesebis gam-
wvaveba - erozia, atmosferos, niadagis da wylis dabinZu-
reba radionuklidebiT, mZime metalebiT, pesticidebiT 
da a.S. 
 agroekologiuri monitoringis obieqts agroeko-
sistemebi warmoadgens, romlTa ZiriTad principebs war-
moadgens - kompleqsuroba, agroekosistemaze mudmivi 
monitoringi, gamokvlevebis sistemuroba (atmosfero, 
wyali, niadagi, mcenare, adamiani). 
 garemo faqtorebisa da agrokulturebis urTier-
Tdamokidebuleba rTuli da mravlismomcveli proble-
maa. mniSvnelovania im klimaturi faqtorebis gaTvalis-
wineba, romlebic garkveul gavlenas axdenen kulturaTa 
zrda-ganviTarebaze, mosavlis formirebasa da xarisxze. 
es faqtorebi gulisxmobs: haeris saSualo dReRamur, 
maqsimalur da minimalur temperaturebs, aseve aqtiur 
da efeqtur temperaturaTa jamebs, radiaciul balans. 
aRniSnuli urTierTdamokidebulebis dros aucileblad 
Sefasebuli unda iqnas agrokulturebis mgrZnobiaroba 
gvalvagamZlebis, wayinvebis, daavadebis gamomwvev mavne-
belTa da a.S. mimarT. teniT uzrunvelyofis Sesafaseb-
lad mniSvnelovania: naleqebis wliuri raodenoba da misi 
ganawileba sezonebis (Tbili da civi) mixedviT, savegeta-
cio periodSi naleqian dReTa raodenoba. atmosferuli 
naleqebi warmoadgens ekologiuri riskis faqtors, rad-
ganac atmosferodan xdeba gamaWuWyianebeli nivTierebe-
bis gamotana. 
 niadagur-ekologiuri monitoringi moicavs kon-
trols niadagebsa da mis safarze, SesaZlebeli cvlile-
bebis prognoziT. igi gulisxmobs niadagis Tvisebebis da 
misi reJimis regulirebas, saTanado rekomendaciebis da-
muSavebiT. monitoringis bazaze miRebuli informacia 
(niadagis tipi, meqanikuri Sedgeniloba, humusis Semcve-
loba da misi siRrme, karbonatoba, pH, produqtiuli te-
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ni da sxva) warmoadgens niadagis nayofierebis modelire-
bis safuZvels. 
 wylis xarisxis maformirebeli faqtorebia nivTie-
rebebis transformaciis biologiuri, fizikur-qimiuri, 
hidrologiuri procesebi. anTropogenuri faqtoriT 
wylebSi SeiZleba dafiqsirdes iseTi damabinZurebeli 
nivTierebebi, rogorebicaa: pesticidebi, nitratebi, mZi-
me liTonebi da sxva. gansakuTrebiT saSiSia Sidaniadagu-
ri Camonadeni, radgan igi iwvevs ara marto niadagis nayo-
fierebis Semcirebas, aramed gruntis wylebis gaWuWyia-
nebasac. rac Seexeba zedapirul wylebs (eroziis dros) 
igi iwvevs niadagis Camorecxvas, kvebis elementebis da-
kargvas da garemos dabinZurebas. 
 monitoringis safuZvelze miRebuli dinamiuri maC-
veneblebiT xdeba korelaciuri kavSiris dadgena garemos 
faqtorebsa da agrokulturebis ganviTarebas, mosavals 
da a.S. Soris. agroekologiuri monitoringis Semadgene-
li nawilia obieqtebis kompleqsuri ekologiur-toqsi-
kuri Sefaseba. 
 garemos dabinZurebis Sefasebis yvelaze gavrcele-
buli maCvenebelia polutantebis `zdk’’ (zRvruli dasaS-
vebi koncentracia), rac garemos dabinZurebis xarisxis 
da Seqmnili ekologiuri mdgomareobis Sefasebis gan-
msazRvrelia da `zdg” (zRvruli dasaSvebi gamonatyor-
cnebi). `zdk’’ kanonmdeblobiT gansazRvruli qimiuri 
elementebisa da naeTebis dasaSvebi normaa. Tumca, aRniS-
nuli da sxva analogiuri maCveneblebi yovelTvis ar iT-
valiswineben damabinZurebeli nivTierebebis transfor-
macias. SedarebiT misaReb normativad SeiZleba CaiTva-
los `zded” (zRvruli dasaSvebi ekologiuri datvir-
Tva), romelic ufro srulyofilad asaxavs ekosisteme-
bis Tvisebebs da potenciur SesaZleblobebs. 
 informaciis miRebisaTvis gamoyofen dakvirvebebi-
sa da gazomvebis Semdeg kategoriebs: savele-staciona-
luri dakvirvebebi, eqspediciuri kvlevebi, laborato-
riuli gamokvlevebi da distanciuri dakvirvebebi (Ta-
namgzavruli informaciebi, aerofotogadaReba). aRniS-
nuli dakvirvebebis arseboba aRiniSneba ricxviT 1, arar-
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seboba nuliT (0). es informaciebi Tavs iyris agroekolo-
giur monacemTa bazaSi.  
 bunebrivi garemos Sefaseba zogjer cocxali orga-
nizmebis meSveobiT xorcieldeba (bioindikacia). saxeobe-
bi, romelTa arseboba, qceva an mdgomareoba mianiSnebs 
anTropogenur an bunebriv cvlilebebze bioindikatore-
bi ewodeba.  
 mcenaris mavneblebTan brZolis vada, SeiZleba dau-
kavSiroT mcenaris savegetacio periodis romelime fa-
zas. zogierTi mavne mweris ganviTareba dakavSirebulia 
ama Tu im mcenaris ganviTarebasTan, radgan sxva dros igi 
sakvebs ver poulobs. 
 bunebaSi SeimCneva iseTi sezonuri movlenebi, rom-
lebic sxvadasxva samuSaoebis dawyebis saukeTeso drois 
moaxloebaze miuTiTebs. aseT movlenebs fenologiur in-
dikatorebs uwodeben. 
 fenologiuri niSani anu indikatori aris bunebis 
sezonuri movlena, romelic ama Tu im samuSaos dawyebis 
mauwyebelia. Tumca, saSualo mravalwliur fenologiur 
TariRebze dayrdnobiT samuSaoebis dagegmva arasakmari-
sia da saWiroa yovelwliuri fenologiuri dakvirvebe-
bis warmoeba. 
 bunebis yoveli sezonuri movlena dakavSirebulia 
niadagisa da haeris temperaturasa da tenianobasTan. ro-
desac aRniSnuli pirobebi xelsayrelia, iwyeba mcenaris 
kvirtis gaRiveba, gaSla, yvaviloba da sxva. maSasadame, am 
movlenebs SeiZleba daukavSiroT sasoflo-sameurneo sa-
muSaoebi. 
 fenologiuri indikatori ar vrceldeba did man-
Zilze. igi adgilobrivi obieqturi niSania. indikatori 
icvleba anTropogenuri zegavleniT - niadagis damuSave-
bis, mcenareuli safaris Semcirebis an srulad ganadgu-
rebis, sasuqebis Setanis, Teslis iarovizaciis Sedegad 
da a.S. aseT SemTxvevaSi sezonuri movlenebis droc ic-
vleba. 
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 kiTxvebi TviTSemowmebisaTvis 
1. ras warmoadgens agroekologiuri monitoringi da 

ra aspeqtebs moicavs igi? 
2. ganmarteT kompleqsuri agroekologiuri monito-

ringis arsi. 
3. ganixileT agraruli seqtoris calkeuli dargebi 

ekologiuri cvlilebebis fonze. 
4. ras gulisxmobs klimaturi da niadagur-ekologiu-

ri monitoringi? 
5. ra maCveneblebi gamoiyeneba garemos dabinZurebis 

SefasebisaTvis? 
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 Tavi XV 

 

saqarTvelos agroekologiuri zonebis 

regionaluri aspeqtebi 

 

15.1 saqarTvelos aRmosavleT regionebis  
agroekologiuri zonebi 

 

 agroekologiur pirobebs nebismieri regionisaTvis 
uaRresad didi mniSvneloba aqvs. radgan ZiriTadad maszea 
damokidebuli soflis meurneobaSi kulturebis raciona-
lurad ganlageba da maTi zrda-ganviTareba. amitom aRniS-
nuli pirobebi maqsimalurad da efeqturad unda iqnes ga-
moyenebuli, sworad unda iyos SerCeuli da ganlagebuli 
iseTi agrokulturebi, romlebic warmatebiT ganviTarde-
ba mocemuli regionis agroekologiur pirobebSi.  
 

kaxeTi. agroekologiuri zonebis mixedviT, SesaZle-
belia vawarmooT agrokulturebi maTTvis xelsayrel pi-
robebSi. kaxeTis regionis agroekologiuri pirobebis mi-
xedviT gamoyofilia 5 zona. 
 I - zona zRvis donidan mdebareobs 300-450 m simaRlem-
de. aqtiur temperaturaTa jami 4000°C da metia, atmosfe-
ruli naleqebis jami Tbil periodSi Seadgens 300-400 mm; 
bolo wayinvebi daikvirveba 24.III-2.IV, pirveli wayinvebi 
15.XI-25.XI, uyinvo periodis xangrZlivoba Seadgens 245-226 
dRes. 
 niadagis tipebidan gvxvdeba mdelos yavisferi da mde-
los Savi niadagebi.  

mocemul zonaSi xelsayreli pirobebia marcvleulis, 
bostneulis, eTerzeTovani da sxva kulturebis warmoebi-
saTvis; perspeqtiulia vazis, saadreo da sagviano jiSebis 
warmoeba, mexileobis ganviTareba. 
 zona naklebad aris teniT uzrunvelyofili, amitom 
aqtiuri vegetaciis periodSi (VII-VIII) agrokulturebi nor-
maluri produqtiulobisaTvis, saWiroebs niadagis teniT 
uzrunvelyofas.  
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 II - zona mdebareobs zR. donidan 400-800 m simaRlemde. 
temperaturis jami 3000°C da metia, atmosferuli naleqe-
bis jami Tbil periodSi 450-550 mm; bolo wayinvebi daikvir-
veba 28.III-9.IV, pirveli wayinvebi 5.XI-22.XI, uyinvo periodis 
xangrZlivoba Seadgens 238-209 dRes. 
 niadagis tipebidan gavrcelebulia yavisferi karbo-
natuli, Savmiwa, mdelos yavisferi, aseve aluviuri yomra-
li, ruxi-yavisferi, aluviuri mJave niadagebi. 
 mocemul zonaSi xelsayreli agroekologiuri piro-
bebia marcvleulis, vazis saadreo da sagviano jiSebis, 
teqnikuri, eTerzeTovani da xexilovani kulturebisaTvis. 
garantirebuli mosavlis misaRebad aucilebelia Catardes 
kulturebis wyliT uzrunvelyofis RonisZiebebi. 
 III - zona mdebareobs zR. donidan 500-900 m simaRlem-
de. aqtiur temperaturaTa jami 2000°C da metia; atmosfe-
ruli naleqebis jami Tbil periodSi Seadgens 550-650 mm; 
bolo wayinvebi mocemul zonaSi daikvirveba saSualod 6.IV-
17.IV, pirveli wayinvebi 23.X-30.X. uyinvo periodis xan-
grZlivoba Seadgens 222 dRes. 
 niadagis tipebidan gavrcelebulia yavisferi karbo-
natuli da yomrali niadagebi. 

zonis agroekologiuri pirobebi xelsayrelia memar-
cvleobis (saSemodgomo xorbali, qeri, Wvavi, Svria) mevena-
xeobis (saadreo jiSebi), mexileobis, mebostneobis, mecxo-
veleobis sakvebi Zirxvenebis, saTib-saZovrebis ganviTare-
bisaTvis. 
 IV - zona mdebareobs zR. donidan 600-1000 m simaRlem-
de. aqtiur temperaturaTa jami  1000°C da metia; atmosfe-
ruli naleqebis jami Tbil periodSi 650-700 mm; bolo wayin-
vebi daikvirveba 9.IV-20.IV, pirveli wayinvebi 21.X-29.X. uyin-
vo periodis xangrZlivoba Seadgens 221-183 dRes. 
 zonaSi niadagis tipebidan gavrcelebulia mdelos ya-
visferi, yavisferi gamotutuli, yomrali sustad aramaZ-
Rari niadagebi. 
 mocemuli zonaSi aqtiur temperaturaTa jamis simci-
ris gamo SezRudulia kulturaTa warmoeba. aq SesaZlebe-
lia mxolod mexileobis (saadreo jiSebi), mebostneobis, 
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marcvlovanebidan Svriis, qeris warmoeba; SesaZlebelia me-
Tambaqoeobis, mecxoveleobis sakvebi Zirxvenebis, saTib-sa-
Zovrebis ganviTareba. 
 V - zona mdebareobs zR. donidan 700-2000 m simaRlem-
de. aqtiur temperaturaTa jami 1000°C naklebia. atmosfe-
ruli naleqebis jami Tbil periodSi 700-800 mm da metia; bo-
lo wayinvebi daikvirveba 14.V, pirveli wayinvebi 5.X; uyinvo 
periodis xangrZlivoba Seadgens 143 dRes. 
 niadagis tipebidan ZiriTadad gavrcelebulia aluvi-
uri, yomrali sustad aramaZRari niadagebi. 
 mocemul zonaSi agroekologiuri pirobebi kidev uf-
ro zRudavs kulturaTa gavrcelebas. Tumca,  SesaZlebe-
lia bostneuli kulturebis, aseve mecxoveleobis sakvebi 
Zirxvena kulturebis, saTib-saZovrebis ganviTareba.  
 

mcxeTa-mTianeTi. regionis agroekologiuri pirobe-
bis gaTvaliswinebiT gamoyofilia 4 zona. 

I - zona mdebareobs zR. donidan 500-1000 m simaRlemde. 
aqtiur temperaturaTa jami Seadgens 4000°-3000°C. atmosfe-
ruli naleqebis jami Tbil periodSi (IV-X) Seadgens 390-500 
mm; bolo wayinvebi daikvirveba saSualod 13.IV - 23.IV; pirve-
li wayinvebi  27.X-3.XI.  
 zonaSi gavrcelebulia mdelos yavisferi, aluviur-
karbonatuli niadagis tipebi. 
 savegetacio periodSi (IV-X), atmosferuli naleqebiT 
zona ar aris uzrunvelyofili, amitom  gansakuTrebiT aq-
tiuri vegetaciis periodSi (VI-VIII),  saWiroa melioraciu-
li RonisZiebebis gatareba, ris Sedegad warmatebiT SeiZ-
leba marcvleulis, bostneulis, baRCeulis, vazis, xexilo-
vani da sxva kulturebis warmoeba.  
 II - zona mdebareobs zR. donidan 550-1200 m simaRlem-
de. aqtiur temperaturaTa jami (>10°C) Seadgens 3000-2000°C 
da mets; atmosferuli naleqebis jami Tbil periodSi 400-
700 mm; bolo wayinvebi aRiniSneba 13.IV-23.IV; pirveli wayin-
vebi mosalodnelia 22.X-3.XI. 

teritoriaze gvxvdeba yomrali, neSompala karbona-
tuli, aluviur karbonatuli niadagebi. 
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zonaSi agroekologiuri pirobebi xelsayrelia mar-
cvleulis, vazis (saadreo saSualo simwifis jiSi), bostne-
uli kulturebis warmoebisaTvis.  
 III - zona mdebareobs zR. donidan 1000-1800 m simaRlem-
de. aqtiur temperaturaTa jami Seadgens 2000-1000°C; at-
mosferuli naleqebis jami Tbil periodSi 600-800 mm; bolo 
wayinvebis mosalodnelia 28.IV-12.V; pirveli wayinvebi aRi-
niSneba 15.X-3.X.   
 zonaSi gvxvdeba Savmiwebi, yomrali ara maZRari da 
renZino yavisferi niadagebi. 
 aRniSnuli teritoriis agroekologiuri pirobebi 
zRudavs kontinentaluri xexilovanebis warmoebas, Tumca 
xelsayrelia saadreo jiSebis gaSeneba. SesaZlebelia qeris, 
Wvavis, Svriis, bostneulis, kartofilis, surnelovan-aro-
matuli kulturebis warmoeba. zonaSi xelsayreli pirobe-
bia mecxoveleobis sakvebi Zirxvenebis da saTib-saZovrebis 
ganviTarebisaTvis. 
 IV - zona mdebareobs zR. donidan 1200-2000 m da cota 
met simaRlemde. aqtiur temperaturTa jami  1000°C nakle-
bia; atmosferuli naleqebi Tbil periodSi 800-1000 mm; bo-
lo wayinvebi mosalodnelia 28.IV-9.VI; pirveli wayinvebi 3.X-
21.X. 
 aRniSnul teritoriaze gavrcelebulia mTa-mdelos 
kordiani, mTa-mdelos primitiuli, Zlier Camorecxili ni-
adagebi. 
 zonis agroekologiuri pirobebi xelsayrel piro-
bebs qmnis kartofilis, bostneulis, yvavilovani da saad-
reo kombostos warmoebisaTvis. aseve kenkrovanebis, mecxo-
veleobis sakvebi Zirxvenebis warmoebisa da saTib-saZovre-
bis ganviTarebisaTvis. 
 
 samcxe-javaxeTi. agroekologiuri pirobebis Sefase-
bis safuZvelze gamoyofilia 4 zona.  
 I - agroekologiuri zona mdebareobs zRvis donidan 
800-1000 m simaRleze. aqtiur temperaturaTa jami 10°C-is 
zeviT Seadgens 3000°C da mets; atmosferuli naleqebis jami 
Tbil periodSi Seadgens 400-500 mm. bolo wayinvebi saSua-
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lod daikvirveba 20.IV-23.IV, pirveli wayinvebi 18.X-20.X. 
uyinvo periodis xangrZlivoba saSualod Seadgens 179-187 
dRes. 
 niadagis tipebidan gavrcelebulia mTis Savmiwebi, ya-
visferi, yavisferi gamotutuli. 
 agroekologiuri pirobebi saSualebas iZleva  mar-
cvleulis, vazis, xexilovanebis, kenkrovanebis, bostneu-
lis, surnelovan aromatulis, mecxoveleobis sakvebi Zir-
xvenebis warmoebisaTvis. 
 II - agroekologiuri zona mdebareobs zRvis donidan 
900-1300 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000°C da mets; atmosferuli naleqebis jami Tbil pe-
riodSi 450-550 mm; uyinvo periodis xangrZlivoba 176-180 
dRea. bolo wayinvebi saSualod daikvirveba 20.IV-24.IV.  
 niadagis tipebidan aRniSnul teritoriaze gvxvdeba 
yavisferi gamotutuli, tipiuri mTis Savmiwebi, yomrali 
gaewerebuli, aseve aluviuri tipis niadagebi. 
 agroekologiuri pirobebi xelsayrelia  marcvleu-
lis, vazis (saadreo), xil-kenkrovanebis, bostneulis, mec-
xoveleobis sakvebi Zirxvenebis warmoebisaTvis. 
 III - agroekologiuri zona mdebareobs zRvis donidan 
1400-2000 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 1000°C da mets; atmosferuli naleqebis jami Tbil pe-
riodSi 500-600 mm; bolo wayinvebi  aRiniSneba 1.V-17.V, pir-
veli wayinvebi 14.X-3.X; uyinvo periodis xangrZlivoba Se-
adgens 165-137 dRes. 
 niadagis tipebidan mocemul agroekologiur zonaSi 
gavrcelebulia Savmiwa dawiduli, mTa-mdelos Savmiwebi, 
yomrali, yavisferi gamotutuli, Zalze mcire masStabiT 
aluviuri tipis niadagebi. 
 aRniSnul zonaSi Semcirebuli aqtiur temperatura-
Ta jamis gamo SezRudulia zogierTi mravalwliani kul-
turis warmoeba. aseT pirobebSi SesaZlebelia, mxolod zo-
gierTi saadreo xexilovanebis, kenkrovanebis, marcvleu-
lis, bostneulis, mecxoveleobis sakvebi Zirxvenebis war-
moeba. 



 
 

221 

 IV - agroekologiuri zona mdebareobs zRvis donidan 
2100-2200 m simaRleze. aqtiur temperaturaTa jami sag-
rZnoblad Semcirebulia, 1000°C-ze naklebia; atmosferuli 
naleqebis jami Tbil periodSi Seadgens 550-650 mm, Tumca 
regionis samxreTiT iklebs 400-500 mm; bolo wayinvebi daik-
virveba 20.V-22.V, pirveli wayinvebi 29.IX-1.X. uyinvo perio-
dis dReTa ricxvi Seadgens 132-128 dRes. 
 niadagis tipebidan gavrcelebulia yavisferi gamo-
tutuli da mcired yomrali, aseve yavisferi,  mTa-mdelos 
Savmiwa niadagebi. 
 agroekologiur zonaSi aqtiur temperaturaTa jamis 
simciris gamo, marcvleuli kulturebidan SesaZlebelia 
mxolod qeris, Svriis, xorblis (saadreo jiSis), zogierTi 
bostneulis, kartofilis, sufris Warxlis, yvavilovani 
kombostos, kombostos (saadreo), mecxoveleobis sakvebi 
Zirxvenebis warmoeba, agreTve saTib-saZovrebis ganviTare-
ba. 
  

qvemo qarTli. agroekologiuri pirobebis Sefasebis 
safuZvelze gamoyofilia 5 zona.   

I - agroekologiui zona mdebareobs zRvis donidan 
300-400 m simaRlemde. aqtiur temperaturaTa jami 4000°C da 
metia; atmosferuli Tbil periodSi 300-350 mm; bolo wayin-
vebi daikvirveba 24.III-31.III, pirveli wayinvebi 6.XI-16.XI; uyin-
vo periodis xangrZlivoba Seadgens 236-219 dRes. 

niadagis tipebidan gavrcelebulia mdelos ruxi-ya-
visferi, aluviuri tipis niadagebi. 

mocemul agroekologiur pirobebi xelsayrelia  va-
zis yvela jiSis warmoebisaTvis, mexileobisa da memarcvle-
obis ganviTarebisaTvis. Tumca, zogierT kulturas savege-
tacio periodSi atmosferuli naleqebis simcire ver uz-
runvelyofs sakmarisi teniT, rac damatebiTi irigaciuli 
RonisZiebebis Catarebis saWiroebas iwvevs.  

II - agroekologiuri zona mdebareobs zRvis donidan 
400-1000 m simaRlemde. aqtiur temperaturaTa jami 3000°C 
da metia; atmosferuli naleqebis jami Tbil periodSi Se-
adgens 350-400 mm, TeTriwyarosken igi odnav matulobs da 



 
 
222 

aRwevs 600 mm; bolo wayinvebi daikvirveba saSualod 1.IV-
5.IV, pirveli wayinvebi 3.XI-13.XI; uyinvo periodis xangrZli-
voba Seadgens 215-224 dRes.  

niadagis tipebidan gavrcelebulia ruxi yavisferi, 
bicobiani, mcire masStabiT aluviuri niadagebi. 

agroekologiuri pirobebi aRniSnul zonaSi xelsay-
relia vazis yvela jiSis warmoebisaTvis (800-900 m simaR-
lemde) SesaZlebelia, aseve xexilovanebis, marcvleulis, 
bostneulis da sxva kulturebis gavrceleba, damatebiTi 
irigaciulu RonisZiebebis Catarebis fonze. 

III - agroekologiuri zona mdebareobs zRvis donidan 
1100-1400 m simaRlemde. aqtiur temperaturaTa jami 2000°C 
da metia; atmosferuli naleqebis jami Tbil periodSi 500-
600 mm Seadgens; bolo wayinvebi aRiniSneba 15.IV-20.IV, pirve-
li wayinvebi 22.X-1.XI; uyinvo periodis xangrZlivoba 199-
184 dRea. 

gavrcelebuli niadagis tipebia: yavisferi karbona-
tuli, mTis Savmiwebi, neSompala karbonatuli.  

arsebuli aqtiur temperaturaTa jami zRudavs zogi-
erTi mravalwliani, siTbosmoyvaruli kulturebis (atami, 
gargari da sxva) normaluri zrda-ganviTarebis SesaZleb-
lobas. agroekologiuri zona xelsayrelia marcvleuli, 
zogierTi kontinentaluri xexilovani (vaSli, msxali da 
sxva), bostneuli kulturebis warmoebisa da saTib-saZov-
rebis ganviTarebisaTvis. 
 IV - agroekologiuri zona mdebareobs zRvis donidan 
1200-1500 m simaRlemde. aqtiur temperaturaTa jami Semci-
rebulia (>1000°C); atmosferuli naleqebis jami Tbil peri-
odSi Seadgens 550-600 mm; bolo wayinvebi saSualod aRiniS-
neba 20.IV-2.V, pirveli wayinvebi 10.X-22.X; uyinvo periodis 
xangrZlivoba 174-162 dRea. 
  niadagis tipebidan gavrcelebulia, mTis Savmiwebi da 
Savmiwa dawiduli tipis niadagebi. 
 agroekologiur zonaSi xelsayreli pirobebia mar-
cvleulis (saSemodgomo da sagazafxulo xorbali, qeri, 
Wvavi, Svria), zogierTi saadreo xexilovanebis da mebos-
tneobis warmoebisaTvis. perspeqtiulia mecxoveleobis 
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sakvebi Zirxvenovani kulturebis warmoeba da saTib-saZov-
rebis ganviTareba. 
 V - agroekologiuri zona mdebareobs zRvis donidan 
1500-2000 m da met simaRlemde. aqtiur temperaturaTa jami 
Semcirebulia (<1000°C); atmosferuli naleqebis jami Tbil 
periodSi Seadgens 500-700 mm; bolo wayinvebi aRiniSneba 
3.V-13.V, pirveli wayinvebi 3.X-12.X; uyinvo periodis xan-
grZlivoba 160-137 dRea. 

niadagis tipebidan gavrcelebulia mTis Savmiwebi, ag-
reTve Savmiwa dawiduli niadagebi. 

arsebuli aqtiur temperaturaTa jamis simciris gamo 
zonaSi mravalwliani xexilovani kulturebis warmoeba 
SezRudulia. agroekologiuri pirobebi xelsayrelia zo-
gierTi bostneuli kulturis warmoebisaTvis. aseve, per-
speqtiulia mecxoveleobis sakvebi Zirxvenebis warmoeba da 
saTib-saZovrebis ganviTareba. 

 
Sida qarTli. agroekologiuri pirobebis gaTvalis-

winebiT gamoyofilia 4 zona.  
 I - agroekologiuri zona mdebareobs zRvis donidan 
daaxloebiT 500-1000 m simaRlemde.  aqtiur temperaturaTa 
jamia 4000-3000°C; atmosferuli naleqebis jami Tbil peri-
odSi Seadgens 320-370 mm; bolo wayinvebi wayinvebi aRiniSne-
ba 2.IV-6.IV, pirveli wayinvebi 30.X-20.X; uyinvo periodis xan-
grZlivoba 206-187 dRes Seadgens. 

niadagis tipebidan zonaSi gavrcelebulia aluviuri, 
yavisferi, neSompala-karbonatuli, mdelos yavisferi, ya-
visferi- gamotutuli, Savi karbonatuli yomrali,  yavis-
feri-karbonatuli niadagebi. 

mocemul zonaSi xelsayreli agroekologiuri piro-
bebia vazis TiTqmis yvela jiSis warmoebisaTvis. perspeqti-
ulia memarcvleobis, mexileobis, mebostneobis, teqnikuri 
eTerzeTovani da sxva kulturebis ganviTareba. savegeta-
cio periodSi atmosferuli naleqebis simciris gamo mar-
cvleuli kulturebis garantirebuli mosavlis miReba, yo-
vel wels ar aris uzrunvelyofili. aqtiuri vegetaciis pe-
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riodSi mniSvnelovania damatebiT niadagis teniT uzrun-
velyofa.  

II - agroekologiuri zona mdebareobs zRvis donidan 
900-1100 m simaRlemde. aqtiur temperaturaTa jamia 3000-
2000°C; atmosferuli naleqebis jami Tbil periodSi Sead-
gens 450-550 mm; bolo wayinvebi mosalodnelia saSualod 
17.IV-22.IV, pirveli wayinvebi mosalodnelia 22.X-19.X; uyin-
vo periodis xangrZlivoba 195-188 dRea. 

niadagis tipebidan zonaSi gavrcelebulia aluviuri, 
yomrali, neSompala-karbonatuli, yavisferi karbonatuli, 
yavisferi da mcire masStabiT mTis Savmiwebi.  

mocemul zonaSi xelsayreli pirobebia  marcvleu-
li, xexilovani, bostneuli, vazis (saSualo da saadreo mwi-
fadi jiSebi) da sxva kulturebis zrda-ganviTarebisaTvis. 
Tumca, saWiroa damatebiT niadagis teniT uzrunvelyofa.  

III - agroekologiuri zona vrceldeba zRvis donidan 
1100-1300 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000-1000°C; atmosferili naleqebis jami  Tbil peri-
odSi 500-650 mm; bolo wayinvebi aRiniSneba saSualod 18.IV-
28.IV; pirveli wayinvebi mosalodnelia 21.X-15.X; uyinvo pe-
riodis xangrZlivoba 194-179 dRea. 

zonaSi gavrcelebulia yomrali, neSompala-karbona-
tuli, yavisferi-karbonatuli da yavisferi tipis niadage-
bi. 

agroekologiuri pirobebi xelsayrelia zogierTi 
kontinentaluri saadreo jiSis xexilovanebis (vaSli, msxa-
li), kenkrovanebis (Savi mocxari, qacvi) warmoebisaTvis. 
aseve xorbalis, Wvavis, qeris, Svriis, bostneulis, karto-
filis, surnelovan aromatuli kulturebisaTvis, mecxo-
veleobis sakvebi Zirxvenebis da saTib-saZovrebis ganviTa-
rebisaTvis.  

IV - agroekologiuri zona mdebareobs zRvis donidan 
1400-2000 m da met simaRlemde. aqtiur temperaturaTa jami 
aSkarad Semcirebulia da Seadgens 1000°C naklebs; Tbil pe-
riodSi atmosferuli naleqebis jamia 600-700 mm; bolo wa-
yinvebi aRiniSneba 1.V-16.V, pirveli wayinvebi 13.X-2.X. 
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zonaSi gavrcelebulia mTa-mdelos kordiani-karbo-
natuli yavisferi da yavisferi-karbonatuli tipis niada-
gebi. 

agroekologiuri pirobebi xelsayrelia kenkrovani 
kulturebis (Savi mocxari, qacvi, da sxva) ganviTarebisaT-
vis, aseve saadreo kartifilis, kombostos, yvavilovani 
kombostos da sxva bostneuli kulturebis warmoebisaT-
vis, saTib-saZovrebis ganviTarebisaTvis. niadagi teniT uz-
runvelyofas saWiroebs mxolod gvalvebis SemTxvevaSi. 

 
 kiTxvebi TviTSemowmebisaTvis 
1. rogori agroklimaturi pirobebiT da niadagis tipe-

biT xasiaTdeba kaxeTis, mcxeTa-mTianeTis, samcxe-ja-
vaxeTis, qvemo qarTlis da Sida qarTlis agroekolo-
giuri zonebi?  

2. ganixileT aRmosavleT saqarTvelos regionebSi Sesa-
bamisi perspeqtiuli agrokulturebis gavrceleba. 

 
 

15.2  saqarTvelos dasavleT regionebis  
agroekologiuri zonebi 

 

afxazeTi. agroekologiuri pirobebis Sefasebis sa-
fuZvelze gamoyofilia 5 zona.  
 I - agroekologiuri zona vrceldeba zRvis donidan 
250-300 m simaRlemde. aqtiur temperaturaTa jami 4000°C da 
metia; atmosferuli naleqebis jami Tbil periodSi (IV-V) 
Seadgens 710-1010 mm; bolo wayinvebi daikvirveba saSualod 
10.III-20.III, pirveli wayinvebi 13.XII-25.XII; uyinvo periodis 
xangrZlivoba 269-291 dRea. 
 zonaSi gavrcelebulia teniani subtropikebisaTvis 
damaxasiaTebeli niadagis tipebi. kerZod, subtropikuli 
eweri, wiTelmiwa-gaewerebuli, yviTelmiwa-gaewerevuli, 
nawilobriv aluviuri niadagebi, aseve yviTel da wiTelmi-
webi, yomrali gaewerebuli, aluviur-karbonatuli, yvi-
Telmiwa-yomrali niadagebi. 
 mocemuli zonis agroekologiuri pirobebi xelsay-
relia Cais, citrusovani kulturebis, vazis, tungis, kivis 
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(aqtinidia), feihoas, Txilis, subtropikuli xurmis, xexi-
lovanebis, agreTve marcvleuli da bostneul-baRCeuli 
kulturebis ganviTarebisaTvis. am zonaSi SesaZlebelia 
aseve eTerzeTovani kulturebis warmoeba.  
 II - agroekologiuri zona mdebareobs zRvis donidan 
350-500 m simaRlemde. aqtiur temperaturaTa jamia 3000-
4000°C; atmosferuli naleqebi Tbil periodSi (IV-X) 1100-
1400 mm; bolo wayinvebi daikvirveba saSualod 25.III-28.III, 
pirveli wayinvebi  2.XII-6.XII; uyinvo periodis xangrZlivoba 
251-260 dRea. 
 niadagis tipebidan gvxvdeba wiTelmiwa-gaewerebuli, 
kordian-karbonatuli, yomrali mJave, neSompala karbona-
tuli, yviTelmiwa-gaewerebuli, subtropikuli eweri, yvi-
Telmiwebi. 
 zonaSi xelsayreli pirobebia mandarinis saadreo ji-
Sis warmoebisTvis. forToxlis da greipfrutis warmoeba 
SezRudulia, aqtiur temperaturaTa jamis naklebobis ga-
mo. mTiswinebSi SesaZlebelia eTerzeTovani (gerani, evge-
nolis rehani, Jasmini, eTerzeTovani vardi) kulturebis 
gavrceleba. xelsayrelia Cais, vazis, marcvleulis, xexi-
lovani, bostneuli da sxva kulturebisaTvis. 
 III - agroekologiuri zona vrceldeba zRvis donidan 
600-1000 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000-3000°C;  atmosferuli naleqebi Tbil periodSi 
1000-1300 mm; bolo wayinvebi mosalodnelia 3.IV-18.IV, pirve-
li wayinvebi 7.XI-26.XI. uyinvo periodis xangrZlivoba 238-
202 dRea. 
 zonaSi niadagis tipebidan gavrcelebulia mTa-mde-
los kordiani, yomrali mJave, yomrali gaewerebuli niada-
gebi.  
 xelsayreli pirobebia xexilovani, vazis (saadreo ji-
Sis), marcvleulis, parkosani da bostneuli kulturebis 
warmoebisaTvis. mTiswinebSi aseve SesaZlebelia zogierTi 
eTerzeTovani (vardi, gerani) kulturis warmoeba. 
 IV - agroekologiuri zona mdebareobs zRvis donidan 
1050-1500 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 1000-2000°C; atmosferuli naleqebis jami Tbil peri-
odSi (IV-X) 900-1100 mm; bolo wayinvebi aRiniSneba 22.IV-8.V, 
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pirveli wayinvebi mosalodnelia 14.X-5.XI. uyinvo priodis 
xangrZlivoba 157-198 dRea. 
 niadagis tipebidan am zonaSi gvxvdeba mTa-tyemdelos 
torfiani da mTa-mdelos kordiani niadagebi, agreTve yom-
rali mJave niadagebi. 
 xelsayreli pirobebia marcvleuli kulturebis 
(xorbali, Svria, qeri), saadreo simindis, kartofilis, bos-
tneulis, kontinentaluri xexilovanebis, kurkovani da 
kenkrovani kulturebis warmoebisaTvis, aseve mecxoveleo-
bis sakvebi Zirxvenebisa da saTib-saZovrebis ganviTarebi-
saTvis.  
 V - agroekologiuri zona vrceldeba zRvis donidan 
1600-2000 m da met simaRlemde. aqtiur temperaturaTa jami 
Semcirebulia (<1000°C); atmosferuli naleqebis jami Tbil 
periodSi 1150-1200 mm da metia; bolo wayinvebi aRiniSneba 
14.V-28.V, pirveli wayinvebi 20.IX-7.X; uyinvo periodis xan-
grZlivoba 144-113 dRea. 
 niadagis tipebidan gavrcelebulia mTa-mdelos kor-
diani, yomrali mJave da gaewerebuli niadagebi. 
 agroekologiuri zonis pirobebSi perspeqtiulia 
bostneuli da kenkrovani kulturebis gavrceleba, aseve 
mecxoveleobis Zirxvena kulturebis da saTib-saZovrebis. 

 
aWara. agroekologiuri pirobebis gaTvaliswinebiT 

gamoyofilia 5 zona. 
 I - agroekologiuri zona mdebareobs zRvis donidan 
100-200 m simaRlemde. aqtiur temperaturaTa jami >4000°C; 
atmosferuli naleqebi Tbil periodSi (IV-X) 1360-1500 mm; 
bolo wayinvebi aRiniSneba 4.III-15.III, pirveli wayinvebi 2.XII-
7.I; uyinvo periodis xangrZlivoba 246-304 dRea.  
 zonaSi gvxvdeba teniani subtropikebisaTvis damaxa-
siaTebeli niadagis tipebi - subtropikuli ewer-lebiani da 
aluviuri niadagebi. 
 agroekologiuri pirobebi xelsayrelia Cais, citru-
sebis (mandarini, limoni, forToxali, greipfruti), tun-
gis, aqtinidiis (kivi), feihoas, Txilis, vazis ganviTarebi-
saTvis. aseve marcvleulis, parkosani, subtropikuli xur-
mis, xexilovani da sxva kulturebisaTvis. 



 
 
228 

 II - agroekologiuri zona mdebareobs zRvis donidan 
200-400 m simaRlemde. aqtiur temperaturaTa jami 3000-
4000°C; atmosferuli naleqebi Tbil periodSi Seadgens 800-
1330 mm; bolo wayinvebi aRiniSneba 13.III-26.III, pirveli wayin-
vebi 6.XII-1.I; uyinvo periodis xangrZlivoba 255-273 dRea. 
 niadagis tipebidan gvxvdeba yviTeli yomrali,  mTa-
mdelos kordiani da yomrali mJave niadagebi. 
 mocemuli zona xasiaTdeba subtropikuli teniani pi-
robebiT, sadac warmatebiT SeiZleba ganviTardes I zonaSi 
miTiTebuli kulturebi. aqtiur temperaturaTa jamis nak-
lebobis gamo SezRudulia forToxalis, greipfrutis da 
mandarinis sagviano jiSiebis warmoeba.  
 III - agroekologiuri zona vrceldeba zRvis donidan 
500-1000 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000-3000°C; atmosferuli naleqebis jami Tbil peri-
odSi (IV-X) 750-800 mm; bolo wayinvebi aRiniSneba 30.III-15.IV, 
pirveli wayinvebi 11.XI-1.XII. uyinvo periodis dReTa ricxvi 
Seadgens 202-247 dRes. 
 zonaSi gavrcelebulia yviTeli yomrali, yomrali 
mJave, niadagis tipebi. 
 xelsayreli pirobebia marcvleuli, parkosani, bos-
tneuli, vazis (saSualo da saadreo jiSis), xexilovani, Txi-
lis, kenkrovani da sxva kulturebis warmoebisaTvis. aseve, 
mecxovelebis sakvebi Zirxvenebis da saTib-saZovrebisaT-
vis. 
 IV - agroekologiurizona vrceldeba zRvis donidan 
1000-1500 m simaRlemde. aqtiur temperaturaTa jami Semci-
rebulia da Seadgens 2000-1000°C; atmosferuli naleqebis 
jami Tbil periodSi 800 mm-mdea; bolo wayinvebi aRiniSneba 
18.IV-8.V, pirveli wayinvebi 14.X-7.XI; uyinvo periodis xan-
grZlivoba 158-202 dRea. 
 zonaSi gavrcelebulia yviTeli yomrali, yomrali 
mJave niadagis tipebi. 
 agroekologiur zonaSi SesaZlebelia xorblis, qeris, 
Svriis, samarcvle simindis, kartofilis, bostneulis, xe-
xilovani da kenkrovani kulturebis warmoeba. aseve, mecxo-
veleobis sakvebi Zirxvenebis, saTib-saZovrebis ganviTare-
ba.  
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 V - agroekologiuri zona mdebareobs zRvis donidan  
1500-2000 m simaRleze. aqtiur temperaturaTa jami <1000°C; 
atmosferuli naleqebi Tbil periodSi 700 mm-mdea; bolo 
wayinvebi aRiniSneba 12.V-28.V, pirveli wayinvebi 20.IX-9.X; 
uyinvo periodis xangrZlivoba 158-113 dRea.  
 niadagis tipebidan gavrcelebulia yomrali mJave, 
yomrali gaewerebuli niadagebi. 
 xelsayreli pirobebia bostneuli da kenkrovani kul-
turebis warmoebisaTvis. aseve xelsayrelia mecxoveleobis 
sakvebi wvniani Zirxvenebis, saTib-saZovrebisaTvis. 

 
guria. agroekologiuri pirobebis Sefasebis safuZ-

velze gamoyofilia 5 zona.  
I - agroekologiuri zona mdebareobs zRvis donidan 

10-200 m simaRlemde. aqtiur temperaturaTa jami Seadgens 
4000°C da mets; atmosferuli naleqebi Tbil periodSi 1000-
1370 mm; bolo wayinvebi  aRiniSneba 10.III-18.III, pirveli wayin-
vebi 16.XII-25.XII; uyinvo periodis xangrZlivoba 274-290 
dRea. 

niadagis tipebidan gvxvdeba aluviuri mJave, torfi-
an-Waobiani, wiTelmiwa, ewer-lebiani niadagebi. 

agroekologiur zonaSi xelsayreli pirobebia Cais, 
citrusebis (mandarini, limoni), tungis, aqtinidias (kivi), 
feihoas, Txilis, vazis gavrcelebisaTvis. aseve, marcvleu-
lis, xexilovani da bostneul-baRCeuli kulturebis war-
moebisaTvis. 

II - agroekologiuri zona mdebareobs zR. donidan 
200-300 m simaRlemde. aqtiur temperaturaTa jami Seadgens 
3000-4000°C; atmosferuli naleqebi Tbil periodSi 1000-
1200 mm da odnav naklebia; bolo wayinvebi aRiniSneba 11.III-
21.III, pirveli wayinvebi 11.XII-24.XII. uyinvo periodis xan-
grZlivoba 265-288 dRea. 

niadagis tipebidan gavrcelebulia aluviuri, yviTe-
li gaewerebuli, ewer-lebiani, yviTelmiwa da wiTelmiwa ni-
adagebi. 

mocemuli zona xelsayrelia citrusebis (mandarini, 
limoni) warmoebisaTvis, aseve vazis, xexilovani, marcvleu-
lis, Cais da sxva kulturebisaTvis. 
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III - agroekologiuri zona vrceldeba zRvis donidan 
600-1000 m simaRlemde. aqtiur temperaturaTa jamia 2000-
3000°C; naleqebis jami Tbil periodSi 900 mm; bolo wayinvebi 
aRiniSneba 2.IV-18.IV, pirveli wayinvebi 8.XI-26.XI. uyinvo pe-
riodis xangrZlivoba 220-238 dRea. 

niadagis tipebidan gavrcelebulia yviTel-yomrali, 
wiTelmiwebi, yomrali mJave, ewer-lebiani niadagebi. 

mocemul zonaSi xelsayreli pirobebia vazis (saSua-
lo da saadreo jiSebi), xexilovani, Txilis, kenkrovanebis, 
marcvleulis, parkosnebis da bostneuli kulturebis war-
moebisaTvis, aseve mecxoveleobis sakvebi Zirxvenebisa da 
saTib-saZovrebis ganviTarebisaTvis. 

IV - agroekologiuri zona vrceldrba zRvis donidan 
1000-2000 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000-1000°C; atmosferuli naleqebis jami  Tbil peri-
odSi 750-800 mm; bolo wayinvebi aRiniSneba 18.IV-27.V, pirve-
li wayinvebi 7.XI-20.IX; uyinvo periodis xangrZlivoba 202-
113 dRea.  

niadagis tipebidan gvxvdeba yomrali mJave, yviTeli 
yomrali, wiTelmiwa, wiTelmiwa gaewerebuli niadagebi. 

mocemul agroekologiur zonaSi aqtiur  temperatu-
raTa jami zrudavs siTbosmoyvaruli xexilovani kultu-
rebis nayofebis momwifebis saSualebas. Tumca, igi damakma-
yofilebelia kenkrovani, marcvleuli, parkosani, botneu-
li kulturebis warmoebisaTvis. aseve, xelsayrelia mecxo-
veleobis sakvebi Zirxvenovani kulturebisa da saTib-sa-
ZovrebisaTvis. 

V - agroekologiuri zona mdebareobs zRvis donidan 
2000-2200 m simaRlemde. aqtiur temperaturaTa jami moce-
mul zonaSi Semcirebulia (<1000°C); atmosferuli naleqebi  
Tbil periodSi 700 mm da cota metia; bolo wayinvebi aRi-
niSneba 28.V-5.VI, pirveli wayinvebi 20.IX-11.X. uyinvo perio-
dis xangrZlivoba 96-113 dRea. 

niadagis tipebidan gvxvdeba yomrali gaewerebuli, wi-
Telmiwa, wiTelmiwa gaewerebuli, yviTelmiwa yomrali nia-
dagebi. 
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agroekologiuri zona xelsayrelia kenkrovani  da 
bostneuli kulturebisaTvis. agreTve mecxoveleobis sak-
vebi Zirxvena kulturebis da saTib-saZovrebisaTvis. 

 
 imereTi. agroekologiuri pirobebis Sefasebis sa-
fuZvelze gamoyofilia 5 zona. 
 I - agroekologiuri zona gavrcelebulia moicavs 
zRvis donidan 20-300 m simaRlemde, sadac aqtiur tempera-
turaTa jami 4000°C da metia. atmosferuli naleqebis jami 
Tbil periodSi 600-1000 mm; bolo wayinvebi aRiniSneba 12-
2.III, pirveli wayinvebi 12-30.XI, uyinvo periodis xangrZli-
voba 251-274 dRea. 
 zonaSi gvxvdeba aluviuri karbonatuli, subtropi-
kuli eweri,  wiTelmiwa,  yviTelmiwa, subtropikuli eweri, 
neSompala-karbonatuli, kirian-karbonatuli,  yviTel-
yomrali tipis niadagebi. 
 agroekologiuri pirobebi xelsayrelia mravali sa-
xis agrokulturis ganviTarebisaTvis. kerZod, marcvleu-
lis, vazis, Cais, mandarinis, limonis, kivis (aqtinidia), fei-
hoas, subtropikuli xurmis, eTerzeTovanebis, Txilis, 
tungis, kontinentaluri xexilovanebis, bostneul-baRCeu-
lis warmoebisaTvis. 
 II - agroekologiuri zona mdebareobs zRvis donidan 
300-500 m simaRlemde, sadac aqtiur temperaturaTa jami 
3000-4000°C; atmosferuli naleqebi Tbil periodSi 450-1190 
mm; bolo wayinvebi aRiniSneba   24.III-1.IV, pirveli wayinvebi 
20.XI-29.XI; uyinvo periodis xangrZlivoba Seadgens 194-249 
dRes. 
 zonSi gvxvdeba yviTelmiwa, neSompala-karbonatuli, 
yviTeli yomrali niadagebi.   
 zonis agroekologiuri pirobebi xelsayrelia mar-
cvleulis, vazis (saadreo, sagviano jiSi) xexilovanebis, 
bostneulis da sxva kulturebis warmoebisaTvis 
 III - agroekologiuri zona mdebareobs zRvis donidan 
500-1000 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000°C da mets; atmosferuli naleqebis jami Tbil pe-
riodSi 640-850 mm; bolo wayinvebi aRiniSneba 2.IV-18.IV, pir-
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veli wayinvebi 31.X-18.XI; uyinvo periodis xangrZlivoba 
185-231 dRea. 
 aRniSnul zonaSi gvxvdeba wiTelmiwa, kirian-karbona-
tuli, yviTel-yomrali tipis niadagebi. 
 agroekologiuri zonaSi SesaZlebelia marcvleulis, 
bostneulis, vazis (saadreo jiSi), xexilovani kulturebis 
ganviTareba. 
 IV - agroekologiuri zona vrceldeba zrvis donidan 
1000-1200 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 1000°C da mets; atmosferuli naleqebis  Tbil period-
Si 900-950 mm; bolo wayinvebi aRiniSneba 23.IV-1.V, pirveli wa-
yinvebi 17.X-27.X; uyinvo periodis xangrZlivoba 176-188 
dRea. 
 niadagis tipebidan zonaSi gvxvdeba kirian-karbona-
tuli da yviTelmiwa niadagebi. 
 perspeqtiulia marcvleulis, kartofilis, bostneu-
lis, zogierTi saadreo xexilovani, kenkrovani kulture-
bis, aseve mecxoveleobis saTib-saZovrebis ganviTareba. 
 V - agroekologiuri zona vrceldeba zRvis donidan 
1200 m da maRla. aqtiur temperaturaTa jami Semcirebulia 
da Seadgens <1000°C; atmosferuli naleqebis jami Tbil pe-
riodSi 1000 mm-mdea; bolo wayinva aRiniSneba saSualod 5.V, 
pirveli wayinva saSualod 13.X; uyinvo periodis xangrZli-
voba 158 dRea. 
 zonaSi gvxvdeba kirian-karbonatuli da yviTelmiwa 
tipis niadagebi. 
 agroekologiur zonaSi xelsayreli pirobebia bos-
tneuli, kenkrovani kulturebis, mecxoveleobis wvniani 
sakvebi Zirxvenebis warmoebisaTvis da saTib-saZovrebis  
ganviTarebisaTvis. 
 
 raWa-leCxumi - qvemo svaneTi. agroekologiuri pi-
robebis Seswavlisa da gaanalizebis safuzvelze gamoyofi-
lia 4 zona.  
 I - agroekologiuri zona mdebareobs zRvis donidan 
400-800 m simaRlemde. aqtiur temperaturaTa jami 3000-
3600°C da cota metia; atmosferuli naleqebis jami Tbil 
periodSi (IV-X) 630-750 mm; bolo wayinvebi aRiniSneba 3-5.IV, 
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pirveli wayinvebi 31.X-13.XI; uyinvo periodis xangrZlivoba 
199-222 dRea. 
 zonaSi niadagis tipebidan gavrcelebulia  kordian-
karbonatuli, neSompala-karbonatuli da neSompala mJave 
niadagebi.  
 agroekologiuri pirobebi xelsayrelia xorblis (sa-
Semodgomo, sagazafxulo), simindis, qeris, vazis, xexilova-
ni, kivis (aqtinidia), bostneuli, baRCeuli kulturebis 
warmoebisaTvis. zonaSi SesaZlebelia mSrali subtropiku-
li kulturebis ganviTareba (leRvi, broweuli, subtropi-
kuli xurma  
 II - agroekologiuri zona vrceldeba zRvis donidan 
800-1400 m simaRlemde. aqtiur temperaturaTa jamia 2000-
3000°C. atmosferuli naleqebi Tbil periodSi 800-1300 mm-
mdea; bolo wayinvebi aRiniSneba saSualod 17.IV-5.V, pirveli 
wayinvebi 9.X-29.X. uyinvo periodis xangrZlivoba 155-193 
dRea. 
 niadagis tipebidan gavrcelebulia neSompala-karbo-
natuli, mTa-mdelos torfiani, yomrali mJave niadagebi. 
 agroekologiur zonaSi xelsayreli pirobebia mar-
cvleulis (saSemodgomo, sagazafxulo xorbali), simindis, 
vazis (saadreo jiSi), xexilovani, bostneuli da sxva kul-
turebis ganviTarebisaTvis. 
 III - agroekologiuri zona vrceldeba zRvis donidan 
1400-1800 m simaRlemde. aqtiur temperaturaTa jami Sead-
gens 2000-1000°C; atmosferuli naleqebis jami  Tbil peri-
odSi 700-800 mm-mdea; bolo wayinvebi aRiniSneba 6.V-20.V, 
pirveli wayinvebi 23.IX-8.X. uyinvo periodis xangrZlivoba 
124-153 dRea. 
 niadagis tipebidan gvxvdeba yomrali-gaewerebuli, 
mTa-tyemdelos da mTa-mdelos torfiani niadagebi. 
 aRniSnul zonaSi xelsayreli pirobebia marcvleulis 
(saSemodgomo, sagazafxulo xorbali, qeri, Svria), karto-
filis, bostneulis, kenkrovani kulturebis, aseve mecxo-
veleobis wvniani sakvebi Zirxvenebis warmoebisa da saTib-
saZovrebis ganviTarebisaTvis. 
 IV - agroekologiuri zona mdebareobs moicavs  zRvis 
donidan 1800-2000 m da met simaRlemde; aqtiur temperatu-
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raTa jami 1000-600°C-mdea. atmosferuli neleqebis jami 
Tbil periodSi 800 mm; bolo wayinvebi aRiniSneba 21.V-27.V, 
pirveli wayinvebi 15.IX-22.IX; uyinvo periodis xangrZlivoba 
110-123 dRea. 
 mocemul zonaSi gvxvdeba mTa-mdelos kordiani tipis 
niadagebi. 
 agroekologiur zonaSi perspeqtiulia bostneuli da 
kenkrovani kulturebis gavrceleba, romlebic adaptire-
bulia maRalmTis pirobebSi da iZlevian maRalxarisxian mo-
savals. xelsayreli pirobebia mecxoveleobis Zirxvena sak-
vebi kulturebis warmoebisaTvis. 
 
 samegrelo - zemo svaneTi.   
 agroekologiuri pirobebis Sefasebis safuZvelze ga-
moyofilia 6 zona. 
 I - agroekologiuri zona mdebareobs zRvis donidan 
200 m simaRlemde. aqtiur temperaturaTa jami  4400°C da 
odnav metia; atmosferuli naleqebis jami Tbil periodSi 
Seadgens 800-1160 mm; bolo wayinvebi ariniSneba 15.III-20.III, 
pirveli wayinvebi 2.XII-7.XII; uyinvo periodis xangrZlivoba 
252-260 dRea. 
   zonaSi gvxvdeba wiTelmiwa gaewrebuli, torfian Wao-
biani, subtropikuli ewer lebiani, aluviuri, yviTelmiwa, 
yomrali-mJave, yomrali gaewerebuli, mTa-mdelos kordia-
ni niadagebi. 
 agroekologiuri zonis pirobebi sruliad uzrun-
velyofs marcvleuli, bostneul-baRCeuli, citrusebis, 
zogierTi vazis jiSis, subtropikuli xexilovani, teqniku-
ri (tungi, dafna) kivis (aqtinidia), Txilis da sxva kultu-
rebis warmoebas. savegetacio periodSi temperatururaTa 
jamis nakleboba  zRudavs forToxlisa da greipfrutis na-
yofebis srul simwifes.  
 II - agroekologiuri zona vrceldeba zRvis donidan 
200-500 m simaRlemde. aqtiur temperaturaTa jamia 4200-
3700°C; atmosferuli naleqebis jami Tbil periodSi 1160-
1220 mm; bolo wayinvebi aRiniSneba 21.III-29.III, pirveli wayin-
vebi 23.XI-6.XII; uyinvo periodis xangrZlivoba 236-257 dRea. 
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 mocemul zonaSi niadagis tipebidan gvxvdeba aluviu-
ri, wiTelmiwa gaewerebuli niadagebi. 
 agroekologiur zonaSi xelsayreli pirobebia  manda-
rinisa da limonis (am ukanasknelis yinvebisagan dacviT) 
ganviTarebisaTvis. zonaSi aseve SesaZlebelia  Cais, vazis, 
xexilovani, subtropikuli xexilovani, marcvleuli, bos-
tneuli kulturebis  warmoebisaTvis. 
 III - agroekologiuri zona moicavs mdebareobs zRvis 
donidan 500-1000 m simaRlemde. aqtiur temperaturaTa ja-
mia 3700-2900C°; atmosferuli naleqebis jami Tbil period-
Si Seadgens 620-1220 mm; bolo wayinvebi aRiniSneba 30.III-11.IV, 
pirveli wayinvebi 1.XI-24.XI; uyinvo periodis xangrZlivoba 
235-196 dRea. 
 niadagis tipebidan gavrcelebulia neSompala karbo-
natuli, yomrali da yomrali mJave niadagebi. 
 mocemuli agroekologiuri zona xelsayrelia mar-
cvleulis, vazis (sagviano jiSi), xexilovanebis, Txilis, 
kaklis, bostneulis, Cais kulturis warmoebisaTvis.  
 IV - agroekologiuri zona  mdebareobs zRvis donidan 
1000-1500 m simaRlemde. aqtiur temperaturaTa jamia 2800-
2000°C; atmosferuli naleqebi Tbil periodSi Seadgens 600-
620 mm; bolo wayinva aRiniSneba 12.IV-25.IV, pirvel wayinva 
9.X-31.X; uyinvo periodis xangrZlivoba 195-156 dRea;  
 aqtiur temperaturaTa jamis naklebobis gamo,  zona-
Si siTbos moyvaruli kulturebis warmoeba ramdenadme 
SezRudulia. SesaZlebelia mxolod vazis saadreo jiSis 
gavrceleba (samxreTis ferdobebze), aseve marcvleulis 
(xorbali, qeri, Svria, Wvavi, saadreo simindi), bostneulis, 
kartofilis, Txilis da xil-kenkrovanebis. 
 V - agroekologiuri zona vrceldeba zRvis donidan 
1500-2000 m simaRlemde. aqtiur temperaturaTa jamia 1900-
1100°C; atmosferuli naleqebis jami Tbil periodSi Sead-
gens 610-1130 mm; bolo wayinvebi aRiniSneba 26.IV-8.V, pirveli 
wayinvebi 16.IX-8.X; uyinvo periodis xangrZlivoba 155-116 
dRea. 
 niadagis tipebidan gavrcelebulia mTa-mdelos kor-
diani, yomrali mJave, yomrali gaewerebuli niadagebi.  
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 mocemuli agroekologiuri zonis pirobebSi SeiZleba 
sagazafxulo xorblis, qeris, Svriis, kartofilis, bostne-
uli da kenkrovani kulturebis, aseve perspeqtiulia mec-
xoveleobisaTvis wvniani sakvebi Zirxvenebis warmoeba.  
 VI - agroekologiuri zona mdebareobs zRvis donidan 
2000-2500 m simaRlemde, alpur zonaSi. aqtiur temperatu-
raTa jami Semcirebulia (1100-1000°C da naklebia); atmosfe-
ruli naleqebis jami Tbil periodSi 650-790 mm; bolo wayin-
vebi aRiniSneba 7.V-22.V,  pirveli wayinvebi 7.IX-15.IX. 
 niadagis tipebidan warmodgenilia mTa-mdelos kor-
diani da yomrali gaewerebuli niadagebi. gamomdinare iqe-
dan, rom mocemuli agroekologiuri zona mTlianad alpur 
pirobebSi imyofeba SesaZlebelia warmoebuli iqnas mxo-
lod iseTi saxeobis kulturebi, romlebic nakleb aqtiur 
temperaturaTa jamebs moiTxoven (1000-1100°C), kerZod, sa-
adreo kartofili, Svria, qeri, bostneuli kulturebi, ase-
ve kenkrovanebi (Savi mocxari, qacvi), mecxoveleobis Zir-
xvena kulturebi da saTib-saZovrebi.  
 

 kiTxvebi TviTSemowmebisaTvis 
1. rogori agroklimaturi pirobebiT da niadagis tipe-

biT xasiaTdeba afxazeTis, aWaris, guriis, imereTis, 
raWa-leCxumi - qvemo svaneTis da samegrelo-zemo sva-
neTis agroekologiuri zonebi?  

2. ganixileT dasavleT saqarTvelos regionebSi Sesaba-
misi perspeqtiuli agrokulturebis gavrceleba. 

 
 

 

 

 

 

 

 

 

 

 



 
 

237 

literatura 

 

gaxokiZe r. (2002). bioenergoaqtivatori. gamomcemloba 
`jisiai’’, Tbilisi.  

gvalvis da masTan brZolis problemebi (2002). saqarTve-
los   mecnierebaTaakademia, hmi-s Sromebi, t. 107.  

gugava e., melaZe g. (2003). mcenareTa ekologia.  gamomcem-
loba `merab abelaSvili”, Tbilisi.  

gunia g.  atmosferos ekologiuri monitoringis meteo-
rologiuri aspeqtebi (2005). saqarTvelos mecniereba-
Ta akademia, hmi-is Sromebi, Tbilisi.  

eliava i., naxucriSvili g., qajaia g. (2009). ekologiis sa-
fuZvlebi. Tsu-is gamomcemloba.  

TurmaniZe T. (2001). saqarTvelos agroekologiuri usaf-
rTxoebis erovnuli koncefciis mecnieruli uzrun-
velyofis Sesaxeb. saqarTvelos soflis meurneobis 
mecnierebaTa akademiis moambe, #8.  

TurmaniZe T., yaWiaSvili q., Selia v.  (1995). agroekosiste-
mebis kompleqsuri ekologiuri monitoringis mecnie-
ruli da organizaciuli safuZvlebi. saqarTvelos 
soflis meurneobis mecnierebaTa akademiis moambe, 
#2.  

karbelaSvili z., manjaviZe S. (1997). biointesiuri mebos-
tneoba. wigni I, Tbilisi.  

melaZe g. (1998). ekologia agrometeorologiis safuZ-
vlebiT. hidromet. departamentis beWdvisa da polig-
rafiis ubani, Tbilisi.  

melaZe m. (2007). organuli miwaTmoqmedebis ganviTarebis 
msoflio praqtika da misi Tanamedrove mdgomareoba 
saqarTveloSi. saqarTvelos mecnierebaTa akademiis 
hmi-is Sromebi, t. 111.  

melaZe m. (2008). agrometeorologia. gamomcemloba `uni-
versali”, Tbilisi.  

melaZe g., melaZe m. (2010). saqarTvelos aRmosavleT regi-
onebis agroklimaturi resursebi. gamomcemloba `uni-
versali”, Tbilisi.  



 
 
238 

melaZe g., melaZe m. (2012). saqarTvelos dasavleT regio-
nebis agroklimaturi resursebi. gamomcemloba `uni-
versali”, Tbilisi.  

melaZe m. (2011). satyeo meteorologia da klimatologia. 
gamomcemloba `universali”, Tbilisi.  

mWedliZe m., doRonaZe z.  (1995). ekologia   meteorolo-
giisa da bunebis dacvis safuZvlebiT. gamomcemloba 
`ganaTleba”, Tbilisi.  

saqarTvelos niadagebis ruka  (1999). mT. red. T.uruSaZe, 
kartografiuli nawilis red. j.kekelia, s.s. `kartog-
rafia”, Tbilisi.  

tatiSvili m., melaZe m., mkurnaliZe i., kaiSauri m. (2013) 
klimatis cvlilebis Serbilebis Tanamedrove meTo-
debi tyis ekologiuri monitoringisaTvis. saqarTve-
los soflis meurneobis mecnierebaTa akademiis moam-
be, t. 32.  

uruSaZe T. (2001). agroekologia. gamomcemloba  `qronog-
rafi”, Tbilisi.  

ZiZiSvili r., tyebuCava z., TxeliZe a. (2007). sistemuri 
midgoma memcenareobaSi. saleqcio kursi (el.versia), 
saqarTvelos agraruli universiteti.  

+100 kiTxva-pasuxi gamoyenebiT ekologiaSi (2011). T.uru-
SaZis da l.maWavarianis redaqciiT. Tsu-is gamomcem-
loba.  

Куликов Я.К. (2012). Агроэкология. Изд. ВШМИНСК, 
ISBN:9850620798.  

Меладзе Г.Г. (1991). Экологические факторы и производство 
сельскохозяйственных культур. Гидрометеоиздат, Л.  

Миркин Б.М., Наумова Л.Г. (2005). Основы общей экологии. Изд. 
«Логос», М.  

Хефлинг Г. (1990). Тревога в 2000 году.  Изд. «Мысль», М.  
Agricultural and Forest Meteorology (2008). International journal, 

Heaquartered in Amsterdam, Netherland.   
Eric Lichtfouse (Editor). (2012). Agroecology and Strategies for 

Climate Change. France, ISBN: 2210-4410, Sistainable Agriculture 
Reviews 8.  



 
 

239 

Harpal S.Mavi, Graeme I.Tupper (2004). Agrometeorology: Principles 
and Applications of Climate Staties in  Agriculture. Haworth Press 
Ins., Austria.  

Human Development Report (2007-2008). Fighting Climate Change: 
Human Solidarity Divided Word. Published for the United Nations 
Development Programme (UNDP).  

Impacts of Desertification and Drought and Other Extreme 
Meteorological Events (2006). Prepared by Gathara S.T. Geneva, 
Switzerland.  

Kogan F. (2001). Global Drought Watch from Space. Bull.Amer. 
Meteorology.  

Stephen R. Cliessman (2000). Agroecology: Ecological Processes in 
Sustainable Agriculture. Lewis Publishers 1-57504-043-3, Printed 
in the USA.  

Schulze, E.-D.;  Beck, E;  Muller-Hohenstein, K. (2005). Plant 
Ecology. www.springer.com/978-3-540-20833-4.   

Wojtkowski P.A. (2006). Introduction to agroecology: principles and 
practices. Food Products Press.  

www.climatechange.telenet.ge 
www.WMO.int/pages/index_en.html. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



 
 
 

 

 

 

maia melaZe 

 

agroekologiis ZiriTadi safuZvlebi 

 

 

 

 

 

MAIA MELADZE 
 

 PRINCIPLES OF AGROECOLOGY 
 
 

 

 

 

 

 

 

 

gamomcemloba `universali~ 

Tbilisi, 0179, i. WavWavaZis gamz. 19, : 2 22 36 09, 5(99) 17 22 30 
E-mail: universal@internet.ge 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




