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Introduction 
Potatoes (Solanum tuberosum L.) is the main 

source of nutrition in many regions of the world 
and characterized by high levels of carbohyd-
rates, proteins and vitamin C [1–3]. Genetic dif-
ferentiation between individual genotypes or 
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Purpose. To estimate a correlation between SSR-markers and morphological features by genetic distances on the basis 
of polymorphism of potato varieties. Methods. PCR analysis, cluster and correlation-regression analysis. Results. The 
results of analysis of potatoes varieties polymorphism based on molecular genetic and morphological marker features are 
presented. Varieties polymorphism was assessed on four microsatellite markers: STM0019, STM3009, STM3012, STM5136 
and 42 morphological markers. According to the results of PCR analysis, it was determined that the frequency of identified 
alleles ranged from 0.021 to 0.33, the index of polymorphism on the average for studied markers was 0.76. Using cluster 
analysis, the genetic distances between varieties based on SSR and morphological markers were determined, and simila-
 r varieties and varieties that differ among themselves were identified. According to the obtained distribution, the corre-
lation between the genetic distances by Mantel test are estimated, namely, a regression, in which the variables are similar-
ity matrices, summing the pairwise similar values between the sampling points was defined. As a result of the estimation 
of genetic distances between the investigated genotypes of potatoes, it was revealed that the varieties ‘Skarbnytsia’ 
and ‘Yavir’ were the most similar by markers STM0019, STM3009, STM3012, STM5136. The distance between these varieties 
was 2.45, while the greatest distance – 3.74 was found among the varieties ‘Levada’ and ‘Dovira’, ‘Fantaziia’ and ‘Dovira’. 
According to marker morphological signs, the least value of genetic distances was 8.9 for varieties ‘Slovianka’ and ‘Poliske 
Dzherelo’, the most distant ones were ‘Okolytsia’ and ‘Dovira’, with values of 18.2. It was revealed that the potato variety 
‘Dovira’ with the value of genetic distances of 18.2 and 3.74 for morphological and SSR markers respectively was the most 
distant from other investigated genotypes. The correlations were not found by Mantel test as a result of the analysis of ge-
netic distances based on SSR-markers and morphological signs. Conclusions. The use of a complex of studies containing 
a description of morphological features and microsatellite markers is promising for identifying potato varieties, creating 
collections of well-known varieties and determining their differences.
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populations is evaluated at the level of quantita-
tively inherited phenotypic features, monogenic 
characteristics that are subjected to selective 
pressure (for example, signs of disease resis-
tance), molecular markers, etc. Information on 
correlations that exist between different levels 
is important for several reasons. In particular, 
from an evolutionary point of view, the study of 
links between genetic diversity and morphologi-
cal differentiation will help to find the mecha-
nisms responsible for this differentiation. While 
from the standpoint of conservation of genetic 
resources – it promotes the search for similar 
signs of different genotypes or populations and 
combinations of genes, and predicts their hete-
rosis based on selection [4–5]. Annually in 
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Ukraine state testing for distinctness, unifor-
mity and stability (DUS) of about 40 varieties of 
potatoes is held. At the same time, the increase 
in the number of new varieties introduced into 
production causes the need to control the diver-
sity of modern varieties through reliable and 
modern methods for their differentiation. 

Over the past thirty years, the results of the 
study of interaction between morphological 
features and DNA markers have been high-
lighted in a number of publications [6–8]. Euro-
pean organizations for plant variety evalua-
tion, such as GEVES (France) and Naktuin-
bouw (the Netherlands), use the definition of 
correlations for the evaluation of new varieties 
and the formation of their collections [6, 8–12]. 

The purpose of the research is to assess the 
correlation between SSR markers and morpho-
logical features by genetic distances based on 
the polymorphism of potato varieties.

Materials and methods 
Twelve varieties of potato selected at the In-

stitute of Potato Studies of the National Acade-
my of Sciences of Ukraine were studied: ‘Poliske 
Dzherelo’, ‘Dorogyn’, ‘Oktolytsia’, ‘Dovira’, ‘Li-
leia’, ‘Levada’, ‘Yavir’, ‘Chervona ruta’, ‘Skarb-
nytsia’, ‘Obrii’, ‘Fantaziia’ and ‘Slovianka’. 

The morphological features of potato varieties 
were described in the course of varieties testing 
for the purpose of their state registration. The 
DUS method numbers 42 marker signs of potato 
varieties, which cover the qualitative and quan-
titative characteristics of the sprouts grown by 
light, stems, leaves, buds, inflorescences and tu-
bers. Varieties were evaluated using the method 
of visual assessment, measurements and calcula-
tions, depending on the type of signs detection 
using the DUS method [13]. According to the 
method, the degree of signs detection was de-
noted by numerical values from 1 to 9. As a re-
sult of digital coding, matrices were constructed 
on which genetic distances were calculated. 

DNA was isolated from two-week sprouts of 
500 mg potato varieties with CTAB (cetyltri-

methylammonium bromide), purified with 
chloroform-isoamilic alcohol and precipitated 
with isopropyl alcohol [13–15]. Extracted DNA 
was stored at a temperature of +4 °C during 
the process. 

The molecular genetic polymorphism of po-
tato varieties with specific primers: STM0019, 
STM3009, STM3012, STM5136 selected on the 
basis of the analysis of the polymorphic index 
[12, 14–17] (Table 1), was investigated based on 
four microsatellite loci (MC loci). 

The reaction mixture contained 100 ng DNA, 
the component concentration was: 1 Buffer 
(10 mM Tris-HCl, pH 9.0, 50 mM KCl, 0.01% 
Triton X-100), 2.5 mM MgCl

2
; 200 µM deoxynu-

cleotide triphosphates (dNTF), 0.5 µM of each 
of the primers and 1 unit. act. Taq polymerase. 
The total volume of the mixture was 20 µL. 

PCR (Polymerase Chain Reaction) was per-
formed using the BioRad IQ5 (USA) amplifier. 
Parameter for amplification for the examined 
potato markers: initial denaturation – 95 °Ñ – 5 
minutes, 40 cycles: denaturation – 45 s for 95 °C, 
hybridization – 30 s for 50–60 °Ñ, elongation – 
90 s for 72 °Ñ, final elongation – 7 minutes for 
72 °Ñ. The visualization of the amplification re-
action products was carried out by electrophore-
sis in a 4% agarose gel in 0.5 x TBE (tris borate 
buffer solution) according to the method [15, 20] 
for the intensity of the electric field of 5 V/cm. 
The size of ampilicons was determined using the 
TotalLab v.2.01 computer program. 

On the basis of definite alleles, PIC (polymor-
phism information content) was calculated and 
binary data matrices were produced, with “1” 
for presence of the corresponding allele and “0” 
for its absence. The genetic distances between 
the studied varieties were determined using a 
computer program STATISCA 12 (trial version) 
based on cluster analysis. Varieties were grouped 
by SSR-markers with the use of unweighted 
pair-group method using arithmetic averages 
(UPGMA), by morphological features with the 
use of Single Linkage method with the calcula-
tion of Euclidean distances [21–24]. 

Table 1
Characterization of SSR loci primers

ÌÑ locus Primer sequence
5’ ……. 3’ GC-content, % Motif Hybridization 

temperature, °Ñ
Expected amplicon 

size, bp

STM0019

F – aataggtgtactgactctcatg 39,1 (AT)7, (AT)10, 
(AT)4, (GT)5, 
(GC)4, (GT)4

50 99–206
R – ttgaagtaaaagtcctagtatgtg 33,3

STM3009 F – tcagctgaacgaccactgttc 45,5 (TC)13 50 110–140R – gatttcaccaagcatggaagtc 52,4

STM3012 F – caactcaaaccagaaggcaaa 42,9 (GT)4, (CT)8 60 180–225R – gagaaatgggcacaaaaaaca 38,1

STM5136
F – gggaaaaggaaaagctcaa 42,1

(AGA)5 60 240–280R – caacactatcgccatctccttt 45,8
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The correlation between the investigated 
SSR markers and the morphological characte-
ristics of potato varieties was determined based 
on genetic distances using the Mantel test with 
XLSTAT 2018 computer program [25–26].

Results
Alleles of the expected size were obtained by 

PCR on four SSR markers with specific pri-
mers (Fig. 1). 

According to obtained amplicons with 
STM3012 marker, 12 alleles of sizes 175–224 bp 

were identified among the studied varieties. For 
the other investigated loci from five (markers 
STM3009, STM5136) to twenty alleles (marker 
STM0019) were identified. The allele frequen-
cies were from 0.021–0.21 for the STM3012 
marker, and 0.08–0.33 for the STM3009 and 
STM0019 markers (Fig. 2). It was found that 
the greatest number of alleles – 20 was identi-
fied by the marker STM0019, of sizes 98–258 bp. 
For the markers STM3009 and STM5136, five 
alleles with size range of 164–172 and 240–
267 bp respectively were determined.

Fig. 1. Electropherogram of DNA amplification products of different potato varieties based on STM3012 marker: 
1, 14 – molecular weight marker 100 bp DNA Ladder O’GeneRuler (Thermo Scientific); 2 – ‘Poliske Dzherelo’; 3 – ‘Dorohyn’; 

4 – ‘Okolytsia’; 5 – ‘Dovira’; 6 – ‘Lileia’; 7 – ‘Levada’; 8 – ‘Yavir’; 9 – ‘Chervona Ruta’; 10 – ‘Skarbnytsia’; 11 – ‘Obrii’; 
12 – ‘Fantaziia’; 13 – ‘Slovianka’
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Fig. 2. Distribution of identified alleles by size and frequency for the investigated potato varieties
based on STM0019, STM3009, STM3012, STM136 markers

For the studied loci, the average value of the 
polymorphism index of the locus (RIS) is 0.76, 
with the highest index obtained for the marker 
STM3012 – 0.88. The listed level of PIC indi-
cates a uniform distribution of identified al-
leles and sufficient resolution for differentia-
tion of investigated potato varieties. 

To study the polymorphism of 12 varieties 
of potatoes based on SSR markers and morpho-

logical features, a cluster analysis was per-
formed and genetic distances between varie-
ties were calculated (Fig. 3).

As a result of cluster analysis and calcula-
tion of genetic distances between studied po-
tato varieties, the greatest distance was noted 
between ‘Levada’ and ‘Dovira’, ‘Fantaziia’ and 
‘Dovira’ varieties – 3.74. Considering that with 
the decrease in the digital value of genetic dis-
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tances the affinity between varieties increases, 
the genotypes with the value of 2.45 – ‘Skarb-
nytsia’ and ‘Yavir’ were the most close ones. 
Among other varieties, the values of genetic 
distances ranged from 3.61 to 2.65. 

It is known that objects of cluster analysis with 
zero values of genetic distances are considered to 
be identical. Taking into account the obtained 
data, the studied varieties are different accor-

ding to the proposed marker system. Taking into 
account that the investigated varieties of pota-
toes are the result of selective work of one institu-
tion, the proposed marker system is effective for 
the differentiation of closely related objects. 

According to the set of marker morphologi-
cal characters of the studied potato varieties, 
a cluster analysis was performed and genetic 
distances were calculated (Fig. 4).

Fig. 3. Genetic distances between investigated potato varieties based on SSR markers
(the color reflects genetic distances in descending order where blue (red) denotes large (small) distances, respectively)

Varieties Dorohyn Okolytsia Dovira Lileia Levada Yavir Chervona Ruta Skarbnytsia Obrii Fantaziia Slovianka
Poliske Dzherelo 3,46 3,32 3,61 3,46 3,32 3,46 2,83 3,16 3,16 3,00 3,16
Dorohyn 3,32 3,00 3,16 3,32 3,16 3,16 2,83 3,16 3,61 3,46
Okolytsia 3,16 3,00 3,16 3,32 3,61 3,32 3,32 3,46 3,32
Dovira 3,61 3,74 2,65 3,00 3,00 3,32 3,74 3,61
Lileia 3,32 3,46 3,46 3,46 3,16 3,61 2,83
Levada 3,61 3,32 3,61 3,32 3,46 3,61
Yavir 2,83 2,45 2,83 3,61 3,16
Chervona Ruta 3,46 3,16 3,61 3,46
Skarbnytsia 2,83 3,61 3,16
Obrii 3,00 3,16
Fantaziia 3,61

Varieties Dorohyn Okolytsia Dovira Lileia Levada Yavir Chervona Ruta Skarbnytsia Obrii Fantaziia Slovianka
Poliske Dzherelo 10,2 11,7 10,3 10,1 14,2 16,0 12,5 9,0 13,2 13,7 12,0
Dorohyn 13,6 13,2 13,1 14,8 17,6 15,4 12,0 14,6 15,5 13,5
Okolytsia 14,0 12,4 14,7 17,7 17,1 10,9 13,9 16,3 13,2
Dovira 9,8 12,7 13,6 10,4 11,3 10,2 12,1 12,1
Lileia 12,0 13,7 11,8 10,7 8,9 12,5 12,3
Levada 18,2 14,6 12,5 13,6 15,6 15,6
Yavir 14,0 14,6 14,8 15,4 16,6
Chervona Ruta 11,4 11,9 12,8 16,0
Skarbnytsia 12,6 12,1 12,3
Obrii 14,2 13,0
Fantaziia 13,9

Fig. 4. Genetic distances between investigated varieties of potatoes based on morphological markers
(the color reflects genetic distances in descending order where blue (red) denotes large (small) distances, respectively)

The investigation revealed that the most dis-
tant by morphological features are ‘Okolytsia’ 
and ‘Dovira’ varieties, the numerical value of 
which was 18.2. ‘Lileia’ and ‘Dorogyn’ with 
distances of 17.6 and 17.7, respectively, were 
quite distant from ‘Okolytsia’. The most re-
lated varieties were ‘Slovianka’ and ‘Poliske 
Dzherelo’ and ‘Chervona Ruta’ and ‘Levada’ 
with values of genetic distances of 8.9 and 9.0. 
‘Lileia’, ‘Skarbnytsia’ and ‘Poliske Dzherelo’ 
were quite close to ‘Levada’ (10.1–10.3).

Cluster analysis according to selected indi-
cators shows a different distribution of geno-
types and their degree of affinity. To deter-
mine the objective approaches to the examina-
tion of varieties, a complex evaluation of dif-
ferent characteristics is required. The correla-
tion between genetic distances obtained by 
SSR analysis and morphological features was 
evaluated using Mantel test (Pearson’s correla-
tion) [9]. As a result of the analysis, the p-
value and r(AB) indices for the significance 

level α = 0.05 were determined, which accord-
ing to the interpretation of the test, allows to 
accept one of the analysis hypotheses of the 
presence (Ha) or absence of correlation (H0) 
(Fig. 5).

According to the analysis, the H0 hypothesis 
about the absence of correlation is assumed 
under the condition p > α, that is the calcu-
lated value p = 0.765 significantly exceeds the 
significance level α = 0.05.

Therefore, the alternative hypothesis Ha of 
the presence of correlation was rejected and 
the zero hypothesis H0 [6, 27–28] was adopted. 
The correlation coefficient [r(AB)] and the nor-
mality of the data distribution along the ma-
trixes of genetic distances are presented in 
Figure 6. The diagram form indicates the nor-
mality of the data distribution and the reliabi-
lity of the sample, the correlation coefficient 
by Mantel was r = 0.035. According to the hy-
pothesis H0, a reliable correlation by the Man-
tel test between the genetic distances for SSR 
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markers and morphological features in the in-
vestigated varieties of potatoes was not detec-
ted. The results of the absence and presence of 
correlations between genetic distances were 

obtained by Karuri H. W. et al. [29] during the 
study of the genetic diversity of sweet potato 
varieties, as well as Darvishzadeh R. [30] in 
the study on sunflower varieties.

Fig. 5. Correlation between genetic distances based on SSR markers and morphological features of potato varieties
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Fig. 6. Results of graphical analysis of data distribution by Mantel test results 
for potatoes varieties by genetic distances
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However, the distribution obtained by ge-
netic distances allowed detecting the differ-
ence between the studied potato varieties. Con-
sequently, due to the analysis of genetic dis-
tances for the four SSR markers and morpho-
logical features, it is determined that the most 
distant from the two marker systems is ‘Dovi-
ra variety’. For other studied varieties, differ-
entiation by these criteria varied, which indi-
cates the possibility of applying different ap-
proaches to the definition of varietal diffe-
rences.

Conclusions
The molecular genetic polymorphism of 12 

varieties of potatoes based on four microsatel-

lite markers and 42 morphological features 
used for the description of the variety during 
the examination on DUS was investigated. 

According to the results of the cluster analy-
sis, it was revealed that the varieties ‘Skarb-
nytsia’ and ‘Yavir’ were the most similar by 
loci STM0019, STM3009, STM3012, STM5136; 
the genetic distance between them was 2.45. 
The obtained results were used to create a da-
tabase of molecular genetic polymorphisms of 
the studied potato varieties for further identi-
fication. 

Regarding the distribution of varieties ac-
cording to morphological features, it was found 
that the lowest value of the genetic distance 
was 8.9 between ‘Slovianka’ and ‘Poliske Dzhe-
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relo’. The most distant, both morphologically 
and by SSR markers, was ‘Dovira’ variety with 
a genetic distance of 18.2 and 3.74, respec-
tively.

Using the Mantel test, it was found that 
there is no correlation between the genetic dis-
tances for SSR analysis and marker morpho-
logical features. The results of the assessment 
of the varieties distribution allow the use of 
studies containing a description of morpho-
logical features and microsatellite markers for 
the creation of collections of well-known varie-
ties and determination of varietal differences 
in the process of DUS testing.
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Ìåòà. Îö³íèòè êîðåëÿö³éí³ çâ’ÿçêè ì³æ SSR-ìàðêåðàìè òà 
ìîðôîëîã³÷íèìè îçíàêàìè çà ãåíåòè÷íèìè äèñòàíö³ÿìè íà 
îñíîâ³ ïîë³ìîðô³çìó ñîðò³â êàðòîïë³. Ìåòîäè. ÏËÐ-àíàë³ç, 
êëàñòåðíèé òà êîðåëÿö³éíî-ðåãðåñ³éíèé àíàë³çè. Ðåçóëüòàòè.
Íàâåäåíî ðåçóëüòàòè àíàë³çó ïîë³ìîðô³çìó ñîðò³â êàðòîïë³ 
çà ìîëåêóëÿðíî-ãåíåòè÷íèìè òà ìîðôîëîã³÷íèìè ìàðêåð-
íèìè îçíàêàìè. Ïîë³ìîðô³çì ñîðò³â îö³íþâàëè çà ÷îòèðìà 
ì³êðîñàòåë³òíèìè ìàðêåðàìè: STM0019, STM3009, STM3012, 
STM5136 òà çà 42 ìîðôîëîã³÷íèìè ìàðêåðíèìè îçíàêà-
ìè. Çà ðåçóëüòàòàìè ÏËÐ-àíàë³çó âèçíà÷åíî, ùî ÷àñòîòà 
³äåíòèô³êîâàíèõ àëåë³â ñòàíîâèëà â³ä 0,021 äî 0,33, ³íäåêñ 
ïîë³ìîôíîñò³ â ñåðåäíüîìó çà äîñë³äæóâàíèìè ìàðêåðà-
ìè – 0,76. Çà äîïîìîãîþ êëàñòåðíîãî àíàë³çó âèçíà÷åíî 
ãåíåòè÷í³ äèñòàíö³¿ ì³æ ñîðòàìè çà SSR- òà ìîðôîëîã³÷íèìè 
ìàðêåðàìè, âèÿâëåíî ïîä³áí³ òà ñîðòè, ÿê³ ð³çíèëèñÿ ì³æ 
ñîáîþ. Â³äïîâ³äíî äî îòðèìàíîãî ðîçïîä³ëó îö³íåíî 
êîðåëÿö³éí³ çâ’ÿçêè ì³æ ãåíåòè÷íèìè äèñòàíö³ÿìè çà 
Mantel test, à ñàìå âèçíà÷åíî ðåãðåñ³þ, â ÿê³é çì³ííèìè º 
ìàòðèö³ ïîä³áíîñò³, ùî ï³äñóìîâóþòü ïîïàðí³ ïîä³áí³ çíà-
÷åííÿ ì³æ ì³ñöÿìè âèá³ðêè. Óíàñë³äîê îö³íþâàííÿ ãåíå-
òè÷íèõ äèñòàíö³é ì³æ äîñë³äæåíèìè ãåíîòèïàìè êàðòîïë³ 

âñòàíîâëåíî, ùî íàéïîä³áí³øèìè çà ìàðêåðàìè STM0019, 
STM3009, STM3012, STM5136 âèÿâèëèñÿ ñîðòè ‘Ñêàðáíèöÿ’ òà 
‘ßâ³ð’, â³äñòàíü ì³æ ÿêèìè ñòàíîâèëà 2,45, òîä³ ÿê íàéá³ëüøó 
â³äñòàíü – 3,74 âèÿâëåíî ì³æ ñîðòàìè ‘Ëåâàäà’ òà ‘Äîâ³ðà’, 
‘Ôàíòàç³ÿ’ òà ‘Äîâ³ðà’. Çà ìàðêåðíèìè ìîðôîëîã³÷íèìè îç-
íàêàìè íàéìåíøå çíà÷åííÿ ãåíåòè÷íèõ äèñòàíö³é – 8,9 
ñïîñòåð³ãàëîñÿ äëÿ ñîðò³â ‘Ñëîâ’ÿíêà’ òà ‘Ïîë³ñüêå äæåðåëî’, 
íàéâ³ääàëåí³øèìè âèÿâèëèñÿ ‘Îêîëèöÿ’ òà ‘Äîâ³ðà’, çíà÷åí-
íÿ äëÿ ÿêèõ ñòàíîâèòü 18,2. Âñòàíîâëåíî, ùî ñîðò êàðòîïë³ 
‘Äîâ³ðà’ ç³ çíà÷åííÿì ïîêàçíèê³â ãåíåòè÷íèõ äèñòàíö³é 18,2 
òà 3,74 çà ìîðôîëîã³÷íèìè òà SSR-ìàðêåðàìè â³äïîâ³äíî âè-
ÿâèâñÿ íàéâ³ääàëåí³øèì â³ä ³íøèõ äîñë³äæåíèõ ãåíîòèï³â. 
Ó ðåçóëüòàò³ ïðîâåäåíîãî àíàë³çó ãåíåòè÷íèõ äèñòàíö³é çà 
SSR-ìàðêåðàìè òà ìîðôîëîã³÷íèìè îçíàêàìè êîðåëÿö³éíèõ 
çâ’ÿçê³â çà Mantel test íå âèÿâëåíî. Âèñíîâêè. Çàñòîñóâàí-
íÿ êîìïëåêñó äîñë³äæåíü, ÿê³ ì³ñòÿòü îïèñ ìîðôîëîã³÷íèõ 
îçíàê ³ ì³êðîñàòåë³òíèõ ìàðêåð³â º ïåðñïåêòèâíèì 
äëÿ ³äåíòèô³êàö³¿ ñîðò³â êàðòîïë³, ñòâîðåííÿ êîëåêö³é 
çàãàëüíîâ³äîìèõ ñîðò³â òà âèçíà÷åííÿ ¿õ â³äì³ííîñòåé.

Êëþ÷îâ³ ñëîâà: êàðòîïëÿ; ãåíåòè÷íèé ïîë³ìîðô³çì; 
êëàñòåðíèé àíàë³ç; Mantel test; êîðåëÿö³éí³ çâ’ÿçêè.

Öåëü. Îöåíèòü êîððåëÿöèîííûå ñâÿçè ìåæäó SSR-
ìàðêåðàìè è ìîðôîëîãè÷åñêèìè ïðèçíàêàìè ïî ãåíåòè÷å-
ñêèì äèñòàíöèÿì íà îñíîâå ïîëèìîðôèçìà ñîðòîâ êàðòî-
ôåëÿ. Ìåòîäû. ÏÖÐ àíàëèç, êëàñòåðíûé è êîððåëÿöèîí-
íî-ðåãðåññèîííûé àíàëèçû. Ðåçóëüòàòû. Ïðèâåäåíû ðå-
çóëüòàòû àíàëèçà ïîëèìîðôèçìà ñîðòîâ êàðòîôåëÿ ïî ìî-
ëåêóëÿðíî-ãåíåòè÷åñêèì è ìîðôîëîãè÷åñêèì ìàðêåðíûì 
ïðèçíàêàì. Ïîëèìîðôèçì ñîðòîâ êàðòîôåëÿ îöåíèâàëè ïî 
÷åòûðåì ìèêðîñàòåëëèòíûì ìàðêåðàì: STM0019, STM3009, 
STM3012, STM5136 è 42 ìîðôîëîãè÷åñêèì ìàðêåðíûìè 
ïðèçíàêàì. Ïî ðåçóëüòàòàì ÏÖÐ-àíàëèçà îïðåäåëåíî, ÷òî 
÷àñòîòà èäåíòèôèöèðîâàííûõ àëëåëåé ñîñòàâëÿëà îò 0,021 
äî 0,33, èíäåêñ ïîëèìîôíîñòè ëîêóñà â ñðåäíåì ïî èññëå-
äîâàííûì ìàðêåðàì – 0,76. Ñ ïîìîùüþ êëàñòåðíîãî àíà-
ëèçà îïðåäåëåíû ãåíåòè÷åñêèå äèñòàíöèè ìåæäó ñîðòàìè 
ïî SSR- è ìîðôîëîãè÷åñêèì ìàðêåðàì, îòìå÷åíû ñõîäíûå 
è ðàçëè÷íûå ñîðòà. Â ñîîòâåòñòâèè ñ ïîëó÷åííûì ðàñïðå-
äåëåíèåì ïðîâåäåíà îöåíêà êîððåëÿöèîííûõ ñâÿçåé ìåæ-
äó ãåíåòè÷åñêèìè äèñòàíöèÿìè ïî Mantel test, à èìåííî 
îïðåäåëåíà ðåãðåññèÿ, â êîòîðîé ïåðåìåííûìè âûñòóïàþò 
ìàòðèöû ñõîäñòâà, êîòîðûå ñóììèðóþò ïîïàðíûå ñõîäíûå 
çíà÷åíèÿ ìåæäó ìåñòàìè âûáîðêè. Â ðåçóëüòàòå îöåíêè 
ãåíåòè÷åñêèõ äèñòàíöèé ìåæäó èññëåäîâàííûìè ãåíîòè-

ïàìè êàðòîôåëÿ óñòàíîâëåíî, ÷òî íàèáîëåå ñõîäíûìè ïî 
ìàðêåðàì STM0019, STM3009, STM3012, STM5136 îêàçàëèñü 
ñîðòà ‘Ñêàðáíûöÿ’ è ‘ßâèð’, ðàññòîÿíèå ìåæäó êîòîðûìè 
ñîñòàâëÿëî 2,45, òîãäà êàê íàèáîëüøåå ðàññòîÿíèå – 3,74 
îòìå÷åíî ìåæäó ñîðòàìè ‘Ëåâàäà’ è ‘Äîâèðà’, ‘Ôàíòàçèÿ’ 
è ‘Äîâèðà’. Ïî ìàðêåðíûì ìîðôîëîãè÷åñêèì ïðèçíàêàì 
íàèìåíüøåå çíà÷åíèå ãåíåòè÷åñêèõ äèñòàíöèé – 8,9 íàá-
ëþäàëîñü äëÿ ñîðòîâ ‘Ñëàâÿíêà’ è ‘Ïîëèñüêå äæåðåëî’, îò-
äàëåííûìè îêàçàëèñü ‘Îêîëûöÿ’ è ‘Äîâèðà’, çíà÷åíèå äëÿ 
êîòîðûõ ñîñòàâëÿåò 18,2. Óñòàíîâëåíî, ÷òî ñîðò êàðòîôåëÿ 
‘Äîâèðà’ ñî çíà÷åíèåì ïîêàçàòåëåé ãåíåòè÷åñêèõ äèñòàí-
öèé 18,2 è 3,74 ïî ìîðôîëîãè÷åñêèì è SSR-ìàðêåðàìè ñî-
îòâåòñòâåííî îêàçàëñÿ ñàìûì óäàëåííûì îò äðóãèõ èññëå-
äîâàííûõ ãåíîòèïîâ. Â ðåçóëüòàòå ïðîâåäåííîãî àíàëèçà 
ãåíåòè÷åñêèõ äèñòàíöèé ïî SSR-ìàðêåðàì è ìîðôîëîãè÷åñ-
êèì ïðèçíàêàì êîððåëÿöèîííûõ ñâÿçåé ïî Mantel test íå 
îáíàðóæåíî. Âûâîäû. Ïðèìåíåíèå êîìïëåêñà èññëåäîâà-
íèé, âêëþ÷àþùèõ îïèñàíèå ìîðôîëîãè÷åñêèõ ïðèçíàêîâ è 
ìèêðîñàòåëëèòíûõ ìàðêåðîâ ÿâëÿåòñÿ ïåðñïåêòèâíûì äëÿ 
èäåíòèôèêàöèè ñîðòîâ êàðòîôåëÿ, ñîçäàíèå êîëëåêöèé 
îáùåèçâåñòíûõ ñîðòîâ è îïðåäåëåíèÿ èõ ðàçëè÷èé.

Êëþ÷åâûå ñëîâà: êàðòîôåëü; ãåíåòè÷åñêèé ïîëèìîð-
ôèçì; êëàñòåðíûé àíàëèç; Mantel test; êîððåëÿöèîííûå ñâÿçè.
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