
165165

kartofilSi spilenZis miaxloebiTi mniSvnelobis 

gansazRvra, niadagSi  Cu, Zn, Cd–is Semcvelobis da ph–sagan 
damokidebulebiT

leri gvasalia, stu-s sruli profesori

ina qavTaraZe, ufrosi specialisti

evgenia Sengelia, stu-s asocirebuli specialisti
///////////////////////////////////

biznes-inJineringi 

qimiaSi

 statistikur masalaze dayrdnobiT gamovlenilia 
kartofilSi korelaciuri kavSiri spilenZisa da TuTi-
is Semcvelobas Soris. Seqmnilia maTematikuri mode-
li, romlis saSualebiTac SesaZlebelia ganisazRvros 
kartofilSi spilenZis miaxloebiTi koncentracia, 
niadagis cnobili pH-is da masSi Semavali liTonebis: 
Cu, Zn da Cd-is cnobili koncentraciebis dros. 

mZime liTonebi farTod aris gavrcelebuli bune-
baSi, maTi arseboba mudmivad fiqsirdeba niadagsa da 
sxvadasxva saxeobis mcenareebSi, isini niadagSi mox-
vedris Semdeg magrdebian humusuri nivTierebebiT da 
sxvadasxva organul mJavebTan warmoqmnian marilebs [1].

mZime liTonebi niadagSi moxvedris Semdeg kvebiTi 
jaWvis saSualebiT gadadian mcenareebSi, maTi Warbi 
raodenoba ki axdens toqsikur zegavlenas mcenareze, 
cxovelsa da adamianze. maTi siWarbe aseve did gavlenas 
axdens niadagSi mimdinare biologiur procesebze, isini 
amcireben mikrobiologiuri procesebis intensivobas 
da niadagis fermentTa aqtivobas [2].

niadagidan mcenareSi mZime liTonebis moxvedrisas, 
isini araTanabrad nawildebian maT organoebsa da kanSi 
(qerqSi), xSirad fesvovani sistema Seicavs ufro met 
TuTias vidre miwiszeda sistema. miwiszeda nawilSi 
is ZiriTadad grovdeba Zvel foTlebSi da saerTod 
foTlovani bostneuli mas ufro metad igrovebs vidre 
mcenareTa is saxeobebi, romlebic warmoqmnian bolqvebs. 
mag. kartofilis bolqvebSi grovdeba kadmiumis, 
TuTiisa da tyviis minimaluri raodenoba, xolo mis 
periferiul nawilSi saxasiaToa rkinis momatebuli 
raodenoba, rac Seexeba spilenZsa da manganums isini 
nawildebian Tanabrad mTel bolqvebSi.

unda aRiniSnos is faqtic, rom niadagidan mcenareSi 
liTonTa migraciaze mniSvnelovan zegavlenas axdens 
niadagis pH, mag. spilenZi da kadmiumi dabali pH-is 
mqone niadagSi aris moZravi formiT, xolo neitralur 
da tute niadagebSi ki sustad moZravi formiT. rac 
Seexeba TuTias is niadagSi mJave da neitraluri pH-is 

pirobebSi aris moZravi formiT, xolo tute niadagebSi 
ki sustad moZravi formiT.

eqsperimentaluri kvlevis Sedegad, romelic miznad 
isaxavda Sps „madneuli“-s mimdebare teritoriaze 
ekologiuri mdgomareobis Seswavlas, kerZod sistema 
„wyali-niadagi-mcenare“-Si mZime liTonebis : Cu, Zn, 
Cd, Ni ganawilebas da maTi sistemidan  calkeul  
fazebSi migraciis donis Sefasebas [3], dagrovda sakmao 
statistikuri masala, romelTa analizis safuZvelze 
miRebulia maRali korelaciuri damokidebuleba 
(z=0.826436) kartofilSi mZime liTonebs: spilenZsa 
da TuTias  Soris (nax.1).

nax. 1 kartofilSi spilenZisa da TuTiis Semcvelobebs 
Soris damokidebuleba.

X-Cu-is koncentracia; mg/kg. Y-Zn--is 
koncentracia; mg/kg.
x-eqsperimentiT miRebuli Sedegebi; ▪ -gaTvliTi 
mniSvnelobebi
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wrfis analizur damokidebulebas aqvs Semdegi 
saxe:

xy 144274.133401.0 +-=
miRebuli korelaciuri kavSiris da dagrovili 

statistikuri masalis (niadagSi da kartofilSi 
mZime  liTonebis Semcvelobis) gamoyenebiT SegviZlia 
SevqmnaT maTematikuri modeli, romelic saSualebas 
mogvcems ganvsazRvroT kartofilSi spilenZis miax-
loebiTi koncentracia, niadagSi Cu; Zn; Cd da pH-is 
cnobili mniSvnelobebiT. 

rogorc eqsperimentebma gviCvena, kartofilSi 
spilenZis Semcveloba garkveul wilad damokidebulia 
sxva komponentebze (niadagSi spilenZis, TuTiisa da 
kadmiumis Semcvelobasa da niadagis pH-ze). aqedan ga-
momdinare SevecadeT dagvedgina korelaciuri kavSiri am 
sidideebs Soris [4], amisaTvis Semogvaqvs aRniSvnebi:

Y_ kartofilSi spilenZis Semcveloba;
X1_ niadagSi spilenZis Semcveloba;
X2_ niadagSi TuTiis Semcveloba;
X3_niadagSi kadmiumis Semcveloba;
X4_ niadagis pH;

eqsperimentuli monacemebis safuZvelze vadgenT 
cxrils 1.

# X1 X2 X3 X4 Y y
 1
 2
 3
 4

2050
231.8
37.5
3.18

5420
3770
186
183.9

68.7
34.6
24.3
5.35

7.9
5.46
7.03
7.56

2.7
1.9
0.65
0.21

2.7098
1.9031
0.6434
0.2036

∑ 2322.48 9559.9 132.95 27.95 5.46 5.4599

vsazRvravT cvladebis saSualo mniSvnelobebs.
Tu CavTvliT Ys funqciad, xolo X1; X2; X3; da 
X4-s argumentebad, SegviZlia davweroT regresiis 
gantoleba:

21 1 1 2 2

3 43 3 4 4
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regresiis koeficientebis 4321 ;;; bbbb -is gamosaTvle-
lad vadgenT wrfiv gantolebaTa sistemas:

2

1 1 2 1 2 3 1 3 4 1 4 1b X b X X b X X b X X X Y+ + + =å å å å å
2

1 2 1 2 2 3 2 3 4 2 4 2b X X b X b X X b X X X Y+ + + =å å å å å
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1 3 1 2 3 2 3 3 4 3 4 3b X X b X X b X b X X X Y+ + + =å å å å å
2

1 4 1 2 4 2 3 4 3 4 4 4b X X b X X b X X b X X Y+ + + =å å å å å

(2)

sistemaSi Sesabamisi ricxviTi mniSvnelobebis CasmiT 
vRebulobT:

gantolebaTa sistemis amoxsniT (gausis meTodiT) 
vsazRvravT:

00386.0
02379.0
0003.0
00028.0
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b
b
b
b

1.365 0.00028(2050 580.62) 0.0003(5420 2389.975)1

0.02379(68.7 33.2375) 0.00386(7.9 6.9875) 2.7098

y = - - + -

+ - + - =

1.365 0.00028(231.8 580.62) 0.0003(3770 2389.975)2

0.02379(34.6 33.2375) 0.00386(5.46 6.9875) 1.9031

y = - - + -

+ - + - =

1.365 0.00028(37.5 580.62) 0.0003(186 2389.975)3

0.02379(24.3 33.2375) 0.00386(7.03 6.9875) 0.6434

y = - - + -

+ - + - =

1.365 0.00028(3.18 580.62) 0.0003(183.9 2389.975)4

0.02379(5.35 33.2375) 0.00386(7.56 6.9875) 0.2036

y = - - + -

+ - + - =

xolo regresiis gantolebaSi regresiis koefici-
entebis CasmiT vRebulobT:

4

5

Aam gantolebaSi gamoTvlili Y-is mniSvnelobebi 
warmodgenilia cxrili 1-is bolo svetSi. korelaciis 
koeficients vsazRvravT gantolebiT:
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aq iY  da Y eqsperimentuli monacemebia (aiReba cxri-
li 1-dan), xolo  y  da iy  regresiis gantolebis amox-
sniT miRebuli mniSvnelobebi. gantoleba (5) amoxsniT 
vRebulobT R=0,9 rac metyvelebs maRal korelaciur 
damokidebulebaze am maCveneblebs Soris.                                                                    

Sesrulebuli kvleviTi samuSao da agebuli ma-
Tematikuri modeli saSualebas iZleva niadagis 
cnobili pH-isa da Cu; Zn; Cd-is koncentraciis 
SemTxvevaSi ganvsazRvroT kartofilSi spilenZis 
miaxloebiTi koncentracia. garda amisa miRebuli 
korelaciuri damokidebuleba kartofilSi Zn da 
Cu Soris saSualebas gvaZlevs spilenZis cnobili 
koncentraciis dros Teoriulad ganvsazRvroT masSi 
TuTiis koncentracia an piriqiT, TuTiis cnobili 
koncentraciis dros Teoriulad ganvsazRvroT spi-
lenZis koncentracia.
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