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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà
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Ñàëàò ïîñ³âíèé (Lactuca sativa L.) º îäí³ºþ 

ç íàéïîïóëÿðí³øèõ çåëåííèõ êóëüòóð ó ñâ³-
ò³ çàâäÿêè âèñîê³é õàð÷îâ³é ö³ííîñò³, íèçü-
êîìó âì³ñòó öóêð³â òà æèð³â, îêð³ì òîãî ñà-
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Ìåòà. Âèçíà÷åííÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî ïîë³ìîðô³çìó ñîðò³â ñàëàòó ïîñ³âíîãî â³ò÷èçíÿíî¿ ñåëåêö³¿ çà EST-SSR ìàð-
êåðàìè. Ìåòîäè. Ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç, ñòàòèñòè÷í³ ìåòîäè. Ðåçóëüòàòè. Ïðåäñòàâëåíî ðåçóëüòàòè âèâ÷åí-
íÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî ïîë³ìîðô³ç ìó 7 ñîðò³â ñàëàòó ïîñ³âíîãî çà 7-ìà EST-SSR ìàðêåðàìè. Çà äîñë³äæóâàíèìè 
ìàðêåðàìè ³äåíòèô³êîâàíî 37 àëåë³â, ó ñåðåäíüîìó 5,29 àëåëÿ íà ëîêóñ. Íàéïîë³ìîðôí³øèì âèÿâèâñÿ ìàðêåð KSL-92, 
çà ÿêèì áóëî âèÿâëåíî 7 àëåë³â, Polymorphism Information Content (Ð²Ñ) – 0,98. Íàéìåíøå çíà÷åííÿ Ð²Ñ – 0,57 áóëî 
ó ìàðêåðà KSL-37, çà ÿêèì ³äåíòèô³êîâàíî íàéìåíøó ê³ëüê³ñòü àëåë³â – 3. Äëÿ îö³íþâàííÿ ãåíåòè÷íîãî ð³çíîìàí³òòÿ 
ñîðò³â ñàëàòó çà EST-SSR ìàðêåðàìè áóëî âèçíà÷åíî ãåíåòè÷í³ äèñòàíö³¿ ì³æ ñîðòàìè ³ç çàñòîñóâàííÿì ì³ðè áëèçüêîñò³ 
Æàêêàðà. Íàéáëèæ÷èìè âèÿâèëèñü ñîðòè ç ãåíåòè÷íèìè äèñòàíö³ÿìè 0,17: ‘Çîðåïàä’ ³ ‘Ìàëàõ³ò’, ‘Ìàëàõ³ò’ ³ ‘Äóáëÿíñüêèé’, 
‘Äóáëÿíñüêèé’ ³ ‘Ñìóãëÿíêà’, ‘Êðóòÿíñüêèé’ ³ ‘Ñìóãëÿíêà’. Íàéâ³ääàëåí³øèì âèÿâèâñÿ ñîðò ‘Ñêàðá’ ³ç çíà÷åííÿìè ãåíåòè÷-
íèõ äèñòàíö³é 0,00 ùîäî ³íøèõ äîñë³äæóâàíèõ ñîðò³â. Çà ðîçðàõîâàíèìè ãåíåòè÷íèìè äèñòàíö³ÿìè ñîðòè ‘Çîðåïàä’ ³ 
‘Ìàëàõ³ò’, ‘Ìàëàõ³ò’ ³ ‘Äóáëÿíñüêèé’, ÿê³ íàëåæàòü äî îäíîãî ð³çíîâèäó Lactuca sativa L.
var. secalina, ìàëè âèñîêèé ñòóï³íü ãåíåòè÷íî¿ áëèçüêîñò³. Ñîðòè ‘Ñêàðá’ ³ ‘Ïîãîíè÷’, ÿê³ íàëåæàòü äî ð³çíîâèä³â L. sativa L. var. 
longifolia òà var. angustana, â³äïîâ³äíî, áóëè ãåíåòè÷íî â³ääàëåíèìè, ùî ï³äòâåðäèëè çíà÷åííÿ ãåíåòè÷íèõ äèñòàíö³é. 
Çíà÷åííÿ ³íäåêñó Øåííîíà âñåðåäèí³ ð³çíîâèäó ñàëàòó ïîñ³âíîãî çà äîñë³äæóâàíèìè EST-SSR ìàðêåðàìè ñòàíîâèëî 
0,61, ì³æ ð³çíîâèäàìè – 0,96, ñåðåäíº çíà÷åííÿ – 1,57. Âèñíîâêè. Íàéâèùèé ð³âåíü ïîë³ìîðô³çìó áóëî çàóâàæåíî 
çà ìàðêåðîì KSL-92, íàéìåíøó ê³ëüê³ñòü àëåë³â (3 àëåëÿ) áóëî ³äåíòèô³êîâàíî çà ìàðêåðîì KSL-37. Ñîðòè, ãåíåòè÷í³ 
äèñòàíö³¿ ì³æ ÿêèìè ñòàíîâèëè 0,17, âèÿâèëèñü íàéáëèæ÷èìè. Íàéâ³ääàëåí³øèì ñîðòîì çà äîñë³äæóâàíèìè EST-SSR 
ìàðêåðàìè âèÿâèâñÿ ñîðò ‘Ñêàðá’.
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ëàò áàãàòèé íà â³òàì³íè Ñ, Å, Ê ³ êàðîòèíî¿-
äè [1, 2]. Îñíîâíèìè ð³çíîâèäàìè ñàëàòó ïî-
ñ³âíîãî, ÿê³ âèðîùóþòü äëÿ ñïîæèâ÷îãî âè-
êîðèñòàííÿ, º Lactuca sativa L. var. secalina, 
Lactuca sativa L. var. capitata, Lactuca sativa 
L. var. longifolia òà Lactuca sativa L. var. 
angustana. Íåîáõ³äíîþ óìîâîþ ðåºñòðàö³¿ 
íîâèõ ñîðò³â â Óêðà¿í³ â³äïîâ³äíî äî âèìîã 
UPOV (Union for the Protection of New 
Varieties of Plants) º íàóêîâî-òåõí³÷íà åêñ-
ïåðòèçà çàÿâêè íà ñîðò, ÿêà ïåðåäáà÷àº êâà-
ë³ô³êàö³éíó åêñïåðòèçó íà â³äì³íí³ñòü îäíî-
ð³äí³ñòü ³ ñòàá³ëüí³ñòü (ÂÎÑ) çà ìîðôîëîã³÷-
íèìè îçíàêàìè. Ñòàíîì íà 04.05.2020 ó Äåð-
æàâíèé ðåºñòð ñîðò³â ðîñëèí, ïðèäàòíèõ äî 
ïîøèðåííÿ â Óêðà¿í³ áóëî âêëþ÷åíî 197 ñîð-
ò³â ñàëàòó ïîñ³âíîãî, ç íèõ 121 ñîðò ð³çíî-
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âèäó Lactuca sativa L. var. secalina, 49 – 
Lactuca sativa L. var. capitata, 26 – Lactuca 
sativa L. var. longifolia òà 1 ñîðò – Lactuca 
sativa L. var. angustana [3]. Íà ïðîÿâëåííÿ 
ìîðôîëîã³÷íèõ îçíàê ìîæóòü âïëèâàòè óìî-
âè íàâêîëèøíüîãî ñåðåäîâèùà, ùî â ñâîþ 
÷åðãó ñïðè÷èíþº òðóäíîù³ ç ³äåíòèô³êàö³¿ 
ñîðò³â, ÿê³ â³äð³çíÿþòüñÿ ì³æ ñîáîþ çà äå-
ê³ëüêîìà îçíàêàìè ç ì³í³ìàëüíèì ä³àïàçî-
íîì ñòóïåíÿ ïðîÿâëåííÿ. Â³äïîâ³äíî äî 
ïðèíöèï³â UPOV äëÿ âèÿâëåííÿ ð³çíèö³ ì³æ 
òàêèìè ñîðòàìè ìîæóòü áóòè çàñòîñîâàí³ äî-
äàòêîâ³ ìåòîäè àíàë³çó, çîêðåìà, ÄÍÊ ìàð-
êåðè, ÿê³ ìàþòü ÷èìàëî ïåðåâàã çàâäÿêè ¿õ-
í³é íåçàëåæíîñò³ â³ä âïëèâó íàâêîëèøíüîãî 
ñåðåäîâèùà [4]. Øèðîêî çàñòîñîâóþòü SSR 
(Simple Sequence Repeats) ìàðêåðè çàâäÿêè 
¿õí³é êîäîì³íàíòíîñò³ òà ðîçïîâñþäæåííþ 
ïî ãåíîìó [5]. SSR ìàðêåðè ìîæóòü çíàõîäè-
òèñü ÿê â êîäóþ÷èõ, òàê ³ íåêîäóþ÷èõ ðåã³-
îíàõ ãåíîìà. Ñåðåä íèõ îñîáëèâèé ³íòåðåñ 
ïðåäñòàâëÿþòü EST-SSR ìàðêåðè (Expressed 
Sequence Tag-SSR), ÿê³ áåçïîñåðåäíüî ïîâ’ÿ-
çàí³ ç îáëàñòÿìè, ùî åêñïðåñóþòü, ³ øèðîêî 
âèêîðèñòîâóþòüñÿ äëÿ àíàë³çó ãåíåòè÷íîãî 
ð³çíîìàí³òòÿ òà ñòðóêòóðè ïîïóëÿö³é [6].

Äëÿ âèâ÷åííÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî 
ïîë³ìîðô³çìó ñîðò³â ñàëàòó ïîñ³âíîãî çàñòî-
ñîâóâàëè ÿê SSR, òàê ³ EST-SSR ìàðêåðè [1, 
2, 5, 7]. Îäíàê, â îñíîâíîìó äîñë³äæóâàëè 
³íîçåìí³ ñîðòè ñàëàòó, ÿê³ íå âèðîùóþòü â 
Óêðà¿í³. Âàðòî çàóâàæèòè, ùî áóëî äîñë³-
äæåíî âçàºìîä³¿ ì³æ ñîðòàìè, ÿê³ íàëåæàòü 
äî ð³çíèõ ãðóï çà ãîñïîäàðñüêî-ñïîæèâ÷îþ 
êëàñèô³êàö³þ òà íå ïðèä³ëåíî äîñòàòíþ óâà-
ãó âèâ÷åííþ á³îëîã³÷íîãî ð³çíîìàí³òòÿ ð³çíî-
âèä³â ñîðò³â òà ïîë³ìîðô³çìó ñîðò³â âñåðåäè-
í³ îäíîãî ð³çíîâèäó.

Òàáëèöÿ 1
Õàðàêòåðèñòèêà EST-SSR ìàðêåð³â äëÿ îö³íêè ïîë³ìîðô³çìó 

ñîðò³â ñàëàòó ïîñ³âíîãî
Íàçâà 

ìàðêåðà NCBI EST  êîä Íóêëåîòèäí³ ïîñë³äîâíîñò³ ïðàéìåð³â
5’→3’ Ìîòèâ SSR

KSL-37 CLSM1424 F: TCTCTTGCTCCAATACCCGA (AGA)
15R: GTATCGGGCTCATGTCCCTT

KSL-173 CLSM444 F: ATAGTCACGACTCACGCCCA (CT)
14R: CCATTTTCCTCTTTCTGCGA

KSL-26 CLSM14994 F: GGGCTTTCTCTCCTTTCCTTT (TC)
16R: AATTTGGATCCTGTCGAGGG

KSL-32 CLSM14764 F: CGGGGAGCATTTAGTGTGTG (CT)
14R: AATTTGGGGTCCGATTTGAG

 KSL-92 CLSY517 F: GGTCTCTTTCCTCTGCCCTG (CT)
20R: TCGCGTTCTGAAGTAGCCAT

KSL-119 CLSM10279 F: TTCGACTCGTCTTCGACGC (TC)
16R: CGATGTCACACCACCCATCT

KSL-271 CLSS8197
F: ACAAAGGCAAGATTGGGTCA

(ATG)
12R: GCGGATATGCAGCCATAACA

Ïðèì³òêà. F – ïðÿìèé ïðàéìåð; R – çâîðîòí³é ïðàéìåð.

Ìåòà äîñë³äæåíü – âèçíà÷èòè ìîëåêóëÿð-
íî-ãåíåòè÷íèé ïîë³ìîðô³çì ñîðò³â ñàëàòó 
ïîñ³âíîãî óêðà¿íñüêî¿ ñåëåêö³¿ çà EST-SSR 
ìàðêåðàìè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ìàòåð³àëîì äëÿ äîñë³äæåíü ñëóãóâàëè 7 

ñîðò³â ñàëàòó ïîñ³âíîãî: ‘Çîðåïàä’, ‘Ìàëàõ³ò’, 
‘Äóáëÿíñüêèé’, ‘Êðóòÿíñüêèé’ (Lactuca sativa 
L. var. secalina); ‘Ñìóãëÿíêà’ (L. sativa L. var. 
capitata); ‘Ñêàðá’ (L. sativa var. longifolia), 
‘Ïîãîíè÷’ (L. sativa L. var. angustana). 

Åêñòðàêö³ÿ ÄÍÊ òà ïðîâåäåííÿ ÏËÐ
ÄÍÊ âèä³ëÿëè ³ç 4-äåííèõ ïðîðîñòê³â, 

îòðèìàíèõ çà ñòàíäàðòíîþ ìåòîäèêîþ [8]. 
Åêñòðàêö³þ ÄÍÊ ïðîâîäèëè ç âèêîðèñòàí-
íÿì êàò³îííîãî äåòåðãåíòó ÖÒÀÁ (öåòèë-
òðèìåòèëàìîí³é áðîì³ä), äâîðàçîâèì î÷è-
ùåííÿì ñóì³ø³ õëîðîôîðìîì òà ðîç÷èíîì 
åòàíîëó. Îòðèìàíó ÄÍÊ ðîç÷èíÿëè â TE 
áóôåð³ [9]. Äîñë³äæóâàëè ìîëåêóëÿðíî-             
ãåíåòè÷íèé ïîë³ìîðô³çì ñîðò³â ñàëàòó ³ç çà-
ñòîñóâàííÿì 7-ìè EST-SSR ìàðêåð³â, ÿê³ çà 
ðåçóëüòàòàìè äîñë³äæåíü Hong et al., 2015 
ìàëè Ð²Ñ âèùå 0,5 [4]. Õàðàêòåðèñòèêè 
ïðàéìåð³â òà íóêëåîòèäí³ ïîñë³äîâíîñò³ 
ïðåäñòàâëåíî â òàáëèö³ 1.

Ïðîâåäåííÿ ÏËÐ òà âèçíà÷åííÿ ðîçì³ðó 
àìïë³êîí³â

ÏËÐ âèêîíóâàëè íà àìïë³ô³êàòîð³ T-CY 
(Creacon Technologies B.V., The Netherlands). Ðå-
àêö³éíà ñóì³ø îá’ºìîì 10 ìêë ì³ñòèëà: 20 íã
ÄÍÊ, îäíîêðàòíèé (1×) áóôåð (10 ìÌ Tris-
HCl, ðÍ 9,0; 50 ìÌ KCl; 0,01% Triton Õ-100), 
2,5 ìÌ MgCl

2
; 100 ìêÌ äåçîêñèíóêëåîòèä-

òðèôîñôàò³â (äÍÒÔ), 0,4 ìêÌ êîæíîãî ç 
ïðàéìåð³â òà 1 îä. Taq ïîë³ìåðàçè. Òåìïåðà-
òóðí³ ðåæèìè ÏËÐ: ïî÷àòêîâà äåíàòóðàö³ÿ 
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Ðèñ. 1. Ðåçóëüòàòè êàï³ëÿðíîãî åëåêòðîôîðåçó ïðîäóêò³â àìïë³ô³êàö³¿ ñîðò³â ñàëàòó çà ìàðêåðîì KSL-92: 
120 – ñîðò ‘Çîðåïàä’, 121 – ‘Ìàëàõ³ò’, 122 – ‘Äóáëÿíñüêèé’, 123 – ‘Êðóòÿíñüêèé’, 124 – ‘Ñìóãëÿíêà’, 

125 – ‘Ñêàðá’, 126 – ‘Ïîãîíè÷’
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(1)G5: 126-92
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(1)B5: 121-92
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253 ï.í.

304 ï.í.

306 ï.í.

311 ï.í.

239 ï.í.

287 ï.í.

94 °Ñ – 4 õâ, äåíàòóðàö³ÿ 94 °Ñ – 30 ñ, ã³áðè-
äèçàö³ÿ ïðàéìåð³â 55 °Ñ – 30 ñ, åëîíãàö³ÿ 
72 °Ñ – 45 ñ, ê³íöåâà åëîíãàö³ÿ 72 °Ñ – 10 õâ, 
40 öèêë³â. Ïðîäóêòè àìïë³ô³êàö³¿ ðîçä³ëÿëè 
çà äîïîìîãîþ êàï³ëÿðíîãî åëåêòðîôîðåçó ç 
âèêîðèñòàííÿì àíàë³çàòîðà íóêëå¿íîâèõ êèñ-
ëîò Fragment Analyzer (Agilent Techno logies, 
ÑØÀ) òà íàáîðó ðåàêòèâ³â dsDNA 910 Reagent 
Kit, 35–1,500 bp. Îáðîáëÿëè ðåçóëüòàòè òà âè-
çíà÷àëè ðîçì³ð àìïë³êîí³â çà äîïîìîãîþ 
êîìï’þòåðíî¿ ïðîãðàìè PROSize 2.0. 

Ñòàòèñòè÷íà îáðîáêà äàíèõ
Äëÿ îö³íþâàííÿ ³íôîðìàòèâíîñò³ äîñë³-

äæóâàíèõ ëîêóñ³â ðîçðàõîâóâàëè ÷àñòîòè 
³äåíòèô³êîâàíèõ àëåë³â òà PIC [10]. Äëÿ 
îö³íêè ïîë³ìîðô³çìó äîñë³äæóâàíèõ ð³çíî-
âèä³â ñàëàòó ïîñ³âíîãî çà EST-SSR ìàðêåðà-
ìè âèêîðèñòîâóâàëè ³íäåêñ Øåííîíà [11] çà 
äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ 
GenAlEx 6.503. Ãðóïóâàëè äîñë³äæóâàí³ 
ñîðòè çà êîåô³ö³ºíòàìè ïîä³áíîñò³ Æàêêàðà 
íà îñíîâ³ á³íàðíî¿ ìàòðèö³ íàÿâíîñò³/â³äñóò-
íîñò³ ïåâíîãî àëåëþ [4]. 

Ðåçóëüòàòè äîñë³äæåíü
Ó ðåçóëüòàò³ àìïë³ô³êàö³¿ ÄÍÊ 7 ñîðò³â 

ñàëàòó ïîñ³âíîãî çà 7-ìà EST-SSR ìàðêåðàìè 
áóëî ³äåíòèô³êîâàíî 37 àëåë³â, â ñåðåäíüîìó 
5,29 àëåë³â íà ëîêóñ. Ñåðåä äîñë³äæóâàíèõ 
ìàðêåð³â íàéïîë³ìîðôí³øèì âèÿâèâñÿ KSL-92, 
çà ÿêèì âèÿâëåíî 7 àëåë³â (ðèñ. 1).

Ó âñ³õ äîñë³äæóâàíèõ ñîðòàõ ñàëàòó ïîñ³â-
íîãî âèÿâëåíî àëåë³ ð³çíîãî ðîçì³ðó – â³ä 193 
äî 311 ï.í., â³äïîâ³äíî é çíà÷åííÿ Ð²Ñ áóëî 
âèñîêèì – 0,98. Íàéìåíøå çíà÷åííÿ Ð²Ñ – 
0,57 çàç íà÷åíî ó ìàðêåðà KSL-37, çà ÿêèì 
³äåíòèô³êîâàíî íàéìåíøó ê³ëüê³ñòü àëåë³â – 
3 (ðèñ. 2).

Âèçíà÷åíî, ùî àëåëü ðîçì³ðîì 198 ï.í. çà 
ìàðêåðîì KSL-37 ³äåíòèô³êîâàíî ò³ëüêè ó 
ñîðòó ‘Äóáëÿíñüêèé’ ð³çíîâèäó L. sativa var. 
secalina (ðèñ. 2). ²íø³ ñîðòè ìàëè àëåë³ ðîç-
ì³ðîì 191 òà 193 ï.í. Ïðè÷îìó, âàðòî çàóâà-
æèòè, ùî àëåëü ðîçì³ðîì 193 ï.í. ìàâ íàé-
á³ëüøó ÷àñòîòó – 0,57. Õàðàêòåðèñòèêó âñ³õ 
îòðèìàíèõ àëåë³â çà äîñë³äæóâàíèìè ìàðêå-
ðàìè äëÿ ñîðò³â ñàëàòó íàâåäåíî â òàáëèö³ 2.

Òàáëèöÿ 2
Õàðàêòåðèñòèêà îòðèìàíèõ àëåë³â 

çà EST-SSR ìàðêåðàìè ñàëàòó ïîñ³âíîãî

EST-SSR Ê³ëüê³ñòü 
àëåë³â

Ðîçì³ð 
àëåë³â, ï.í. ×àñòîòà àëåë³â PIC

 KSL-37 3 191–198 0,14-0,57 0,57
KSL-173 5 151–349 0,14-0,43 0,98
KSL-26 5 217–260 0,14-0,29 0,98
KSL-32 6 175–222 0,14-0,29 0,98
KSL-92 7 193–311 0,14 0,98
KSL-119 5 244–285 0,14-0,29 0,92
 KSL-271 6 174–293 0,14-0,29 0,98

Óíàñë³äîê ÏËÐ àíàë³çó çà äîñë³äæóâàíè-
ìè ìàðêåðàìè ³äåíòèô³êîâàíî â³ä 3 äî 7 àëå-
ë³â íà îäèí ëîêóñ. Çà ìàðêåðàìè KSL-173, 
KSL-26 òà KSL-119 áóëî ³äåíòèô³êîâàíî ïî 5 
àëåë³â. Ðîçì³ð îòðèìàíèõ àëåë³â ñòàíîâèâ 
151–349 ï.í. çà ìàðêåðîì KSL-173, 217–260 ï.í. 
çà ìàðêåðîì KSL-26 òà 244–285 ï.í. çà ìàð-
êåðîì KSL-119. ×àñòîòè âèçíà÷åíèõ çà öèìè 
ìàðêåðàìè àëåë³â âàð³þâàëè â³ä 0,14 äî 0,43, 
Ð²Ñ – 0,92–0,98. Çà ìàðêåðàìè KSL-32 òà 
KSL-271 áóëî îòðèìàíî àëåë³ ðîçì³ðàìè 175–
222 òà 174–293 ï.í., â³äïîâ³äíî, ðîçïîä³ë ÷àñ-
òîò – â³ä 0,14 äî 0,29, Ð²Ñ – 0,98.

Hong et al. [4] äîñë³äæóâàëè 92 ñîðòè ñàëà-
òó ïîñ³âíîãî ð³çíèõ ôîðì çà ãîñïîäàðñüêî-
ñïîæèâ÷îþ êëàñèô³êàö³ºþ: ñàëàò ëèñòêîâèé, 
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ãîëîâ÷àñòèé òà ñàëàò ðîìåí ç âèêîðèñòàííÿì 
58 EST-SSR ìàðêåð³â. Çàãàëîì àâòîðàìè áóëî 
îòðèìàíî 176 àëåë³â çà äîñë³äæóâàíèìè ìàð-
êåðàìè, ùî ñêëàëî áëèçüêî 3 àëåë³â íà ëîêóñ. 
Äëÿ ìàðêåð³â, ÿê³ áóëè âèêîðèñòàí³ â äîñë³-
äæåííÿõ, Ð²Ñ ñòàíîâèâ â³ä 0,505 äî 0,743. 
Íàéïîë³ìîðô í³øèì ìàðêåðîì âèÿâèâñÿ 
KSL-26, íàéìåíøå çíà÷åííÿ Ð²Ñ áóëî îòðèìà-
íî çà ìàðêåðîì KSL-271. Ó íàøèõ äîñë³äæåí-
íÿõ íàéïîë³ìîðôí³øèì âèÿâèâñÿ ìàðêåð 
KSL-92 ç Ð²Ñ 0,98. Ïðè÷îìó, ñë³ä çàçíà÷èòè, 
ùî â³í ñóòòºâî â³äð³çíÿâñÿ ðîçì³ðàìè àëåë³â, 
îòðèìàíèõ çà öèì ìàðêåðîì. Hong et al. [4] 
äëÿ äîñë³äæóâàíèõ ñîðò³â ñàëàòó ïîñ³âíîãî 
îòðèìàëè àëåë³ ðîçì³ðàìè 188–196 ï.í. Ó íà-
øèõ äîñë³äæåííÿõ ðîçì³ð àëåë³â áóâ â³ä 193 
äî 311 ï.í. Àëåë³, ðîçì³ðîì á³ëüøå 300 ï.í. çà 
ìàðêåðîì KSL-92 áóëè ³äåíòèô³êîâàí³ ó ð³ç-
íîâèä³â L. sativa var. capitata, L. sativa var. 
longifolia òà L. sativa var. angustana. Çà ìàð-
êåðîì KSL-37, ÿêèé ó íàøèõ äîñë³äæåííÿõ 
âèÿâèâñÿ íàéìåíø ïîë³ìîðôíèì, ðîçì³ð àëå-
ë³â òàêîæ â³äð³çíÿâñÿ â³ä îòðèìàíèõ çà öèì 
æå ìàðêåðîì Hong et al. [4]. Òàê, çà ðåçóëüòà-
òàìè íàøèõ àíàë³ç³â ðîçì³ð àëåë³â çà ìàðêå-
ðîì KSL-37 ñòàíîâèâ 191–198 ï.í., òîä³ ÿê â 
ðîáîò³ Hong et al. [4] – 125–155 ï.í. 

Ó ðîáîò³ Wang et al. [2] îïèñàíî âèêîðèñ-
òàííÿ ðîçðîáëåíèõ íèìè 15-òè EST-SSR ìàð-
êåð³â äëÿ îö³íþâàííÿ ãåíåòè÷íîãî ð³çíîìà-
í³òòÿ 66 çðàçê³â ñàëàòó ïîñ³âíîãî. Ó ðåçóëü-
òàò³ äîñë³äæåíü àâòîðàìè îòðèìàíî â³ä 3 äî 
11 àëåë³â, ùî ñêëàëî â ñåðåäíüîìó 6,2 àëåëÿ 
íà ëîêóñ. Ó íàø³é ðîáîò³ çàñòîñîâàíî ìåíøó 
ê³ëüê³ñòü çðàçê³â òà ìàðêåð³â, à ñåðåäíÿ 
ê³ëüê³ñòü àëåë³â íà ëîêóñ ñêëàëà 5,29.

Îòæå, äîñòàòíüî ð³âíîì³ðíèé ðîçïîä³ë ÷àñ-
òîò àëåë³â òà îòðèìàí³ çíà÷åííÿ PIC çà äî-

ñë³äæóâàíèìè EST-SSR ìàðêåðàìè âêàçó-
þòü íà ìîæëèâ³ñòü ¿õíüîãî âèêîðèñòàííÿ 
äëÿ îö³íþâàííÿ ãåíåòè÷íîãî ð³çíîìàí³òòÿ 
ñîðò³â ñàëàòó ïîñ³âíîãî ð³çíèõ ð³çíîâèä³â. 

Â³äïîâ³äíî äî îòðèìàíèõ àëåë³â çà EST-
SSR ìàðêåðàìè áóëî âèçíà÷åíî ãåíåòè÷í³ 
äèñòàíö³¿ ì³æ ñîðòàìè ñàëàòó ïîñ³âíîãî. Â³ä-
ïîâ³äíî äî ³íòåðïðåòàö³¿ ðåçóëüòàò³â îö³íêè 
ì³ðè áëèçüêîñò³ çà Æàêêàðîì ³äåíòè÷íèìè 
ââàæàþòü ñîðòè ³ç çíà÷åííÿì ãåíåòè÷íèõ 
äèñòàíö³é 1,00, ³ç çá³ëüøåííÿì â³äì³ííîñò³ 
÷èñëîâå çíà÷åííÿ çìåíøóºòüñÿ äî 0,00 [4].

Âèçíà÷åíî, ùî çà 7-ìà EST-SSR ìàðêåðàìè 
íàéáëèæ÷èìè âèÿâèëèñü ñîðòè: ‘Çîðåïàä’ ³ 
‘Ìàëàõ³ò’, ‘Ìàëàõ³ò’ ³ ‘Äóáëÿíñüêèé’, ‘Äóá-
ëÿíñüêèé’ ³ ‘Ñìóãëÿíêà’, ‘Êðóòÿíñüêèé’ ³ 
‘Ñìóãëÿíêà’ (ðèñ. 3). 

Íàéâ³ääàëåí³øèì âèÿâèâñÿ ñîðò ‘Ñêàðá’ ³ç 
çíà÷åííÿìè ãåíåòè÷íèõ äèñòàíö³é 0,00 ñòî-
ñîâíî ³íøèõ äîñë³äæóâàíèõ ñîðò³â. Ì³æ ñîð-
òàìè ‘Çîðåïàä’ ³ ‘Äóáëÿíñüêèé’, ‘Çîðåïàä’ ³ 
‘Êðóòÿíñüêèé’, ‘Çîðåïàä’ ³ ‘Ïîãîíè÷’, ‘Ìàëà-
õ³ò’ ³ Êðóòÿíñüêèé, ‘Ìàëàõ³ò’ ³ ‘Ñìóãëÿíêà’, 
‘Ìàëàõ³ò’ ³ ‘Ïîãîíè÷’, ‘Äóáëÿíñüêèé’ ³ ‘Ïîãî-
íè÷’, ‘Ñìóãëÿíêà’ ³ ‘Ïîãîíè÷’ çíà÷åííÿ ãåíå-
òè÷íèõ äèñòàíö³é áóëè 0,08, ùî â³äïîâ³äíî äî 
îòðèìàíèõ äàíèõ ñâ³ä÷èòü ïðî ñåðåäí³é ñòó-
ï³íü ãåíåòè÷íî¿ áëèçüêîñò³ ì³æ íèìè.

Â³äïîâ³äíî äî îòðèìàíèõ ãåíåòè÷íèõ äèñ-
òàíö³é ñîðòè ‘Çîðåïàä’ ³ ‘Ìàëàõ³ò’, ‘Ìàëàõ³ò’ 
³ ‘Äóáëÿíñüêèé’, ÿê³ íàëåæàòü äî îäíîãî ð³ç-
íîâèäó L. sativa var. secalina, ìàëè âèñîêèé 
ñòóï³íü ãåíåòè÷íî¿ áëèçüêîñò³ çà 7-ìà äîñë³ä-
æóâàíèìè EST-SSR ìàðêåðàìè.

Ïðîòå, ñîðòè ‘Êðóòÿíñüêèé’, ‘Äóáëÿíñüêèé’ 
³ ‘Ñìóãëÿíêà’, ÿê³ òàêîæ âèÿâèëèñü áëèçüêè-
ìè, º ïðåäñòàâíèêàìè äâîõ ð³çíîâèä³â L. sa-
tiva var. secalina òà var. capitata, â³äïîâ³äíî. 

Ðèñ. 2. Ðåçóëüòàòè êàï³ëÿðíîãî åëåêòðîôîðåçó ïðîäóêò³â àìïë³ô³êàö³¿ ñîðò³â ñàëàòó çà ìàðêåðîì KSL-37: 
120 – ñîðò ‘Çîðåïàä’, 121 – ‘Ìàëàõ³ò’, 122 – ‘Äóáëÿíñüêèé’, 123 – ‘Êðóòÿíñüêèé’, 124 – ‘Ñìóãëÿíêà’, 

125 – ‘Ñêàðá’, 126 – ‘Ïîãîíè÷’
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

Ðèñ. 3. Ãðóïóâàííÿ ñîðò³â ñàëàòó ïîñ³âíîãî 
çà êîåô³ö³ºíòàìè ïîä³áíîñò³ Æàêêàðà íà îñíîâ³ EST-SSR ìàðêåð³â
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Ñîðòè ‘Ñêàðá’ ³ ‘Ïîãîíè÷’, ÿê³ íàëåæàòü äî 
ð³çíîâèä³â L. sativa var. longifolia òà var. 
angustana, â³äïîâ³äíî, º ãåíåòè÷íî â³ääàëå-
íèìè â³ä ³íøèõ äîñë³äæóâàíèõ ñîðò³â, ùî 
ï³äòâåðäæóþòü çíà÷åííÿ ãåíåòè÷íèõ äèñ-
òàíö³é.

Óíàñë³äîê îö³íþâàííÿ ãåíåòè÷íî¿ áëèçüêîñ-
ò³ ñîðò³â ñàëàòó ïîñ³âíîãî, ïðîâåäåíîãî Hong 
et al. [4], áóëî çàçíà÷åíî, ùî äî îäíîãî êëàñ-
òåðó â³äïîâ³äíî äî äèñòàíö³é Æàêêàðà óâ³-
éøëè ñîðòè ñàëàòó ÿê îäí³º¿ ãîñïîäàðñüêî-
ñïîæèâ÷î¿ ãðóïè (ñîðòè ëèñòêîâîãî ñàëàòó ç 
÷åðâîíèìè ëèñòêàìè), òàê ³ ñîðòè ñàëàòó ³ç 
ð³çíèõ ãðóï: ñàëàò ðîìåí, ãîëîâ÷àñòèé ñàëàò, 
ëèñòêîâèé ñàëàò ³ç çåëåíèìè ëèñòêàìè. Ó 
äîñë³äæåííÿõ Simko [7] òàêîæ ñïîñòåð³ãàëè 
âêëþ÷åííÿ â îäèí êëàñòåð ñîðò³â, ÿê³ íàëå-
æàòü äî ð³çíèõ ãðóï, çîêðåìà, ñàëàòó àéñáåðã 
òà ãîëîâ÷àñòîãî ñàëàòó. 

Rauscher òà Simko [5] âèçíà÷àëè ñòóï³íü 
ãåíåòè÷íî¿ áëèçüêîñò³ ì³æ ð³çíèìè ãîñïî-
äàðñüêî-ñïîæèâ÷èìè ãðóïàìè òà âèäàìè ñà-
ëàòó çà SSR ìàðêåðàìè. Àâòîðè äîñë³äæóâà-
ëè 36 çðàçê³â ñàëàòó çà 97-ìà SSR ìàðêåðà-
ìè. Çà ðåçóëüòàòàìè ¿õí³õ äîñë³äæåíü íàé-
áëèæ÷èìè âèÿâèëèñü ñîðòè ñàëàòó, ùî íà-
ëåæàëè äî ãîëîâ÷àñòîãî òèïó òà ñàëàòó ðî-
ìåí, òàêîæ ñîðòè, ÿê³ áóëè ïðåäñòàâíèêàìè 
îäíîãî òèïó ³ íå ñôîðìóâàëè îêðåìèõ êëàñ-
òåð³â. Àâòîðàìè çàóâàæåíî, ùî ãåíîòèïó-
âàííÿ ñîðò³â ñàëàòó çà äîïîìîãîþ SSR ìàð-

êåð³â ïîâ’ÿçàíå ³ç á³ëüøîþ ê³ëüê³ñòþ ïîìè-
ëîê, í³æ ³ç çàëó÷åííÿì EST-SSR. Ôàêòîðè, 
ùî çá³ëüøóþòü ¿õíþ ê³ëüê³ñòü, âêëþ÷àþòü 
íàÿâí³ñòü íåñïåöèô³÷íèõ ïðîäóêò³â ÏËÐ, âå-
ëèêó ê³ëüê³ñòü àëåë³â íà ëîêóñ òà âåëèêèé 
ðîçì³ð àìïë³êîíó [7].

Îòæå, ãåíåòè÷íó áëèçüê³ñòü ñîðò³â ñàëàòó 
ïîñ³âíîãî, ÿê³ íàëåæàòü äî äâîõ ð³çíîâèä³â 
ìîæíà ïîÿñíèòè òèì, ùî EST-SSR çíàõî-
äÿòüñÿ â êîäóþ÷èõ ä³ëÿíêàõ ãåí³â òà º á³ëüø 
êîíñåðâàòèâíèìè äëÿ áëèçüêèõ âèä³â òà ð³ç-
íîâèä³â í³æ SSR [7].

Äëÿ îö³íþâàííÿ âèäîâîãî ð³çíîìàí³òòÿ 
ðîñëèí çà ìîðôîëîã³÷íèìè òà ìîëåêóëÿðíî-
ãåíåòè÷íèìè äàíèìè íàé÷àñò³øå âèêîðèñòî-
âóþòü ³íäåêñ Øåííîíà [12]. ²íäåêñ ð³çíîìà-
í³òòÿ Øåííîíà º ê³ëüê³ñíîþ ì³ðîþ, ùî â³äîá-
ðàæàº, ñê³ëüêè ð³çíèõ òèï³â ³ñíóº â íàáîð³ 
äàíèõ, ³ îäíî÷àñíî âðàõîâóº, íàñê³ëüêè ð³â-
íîì³ðíî îñíîâí³ îá’ºêòè ðîçïîä³ëÿþòüñÿ ì³æ 
öèìè òèïàìè [13]. 

Óíàñë³äîê âèêîíàíèõ ðîçðàõóíê³â îòðèìà-
íî çíà÷åííÿ ³íäåêñó Øåííîíà âñåðåäèí³ ð³ç-
íîâèäó òà ì³æ äîñë³äæóâàíèìè ð³çíîâèäàìè 
ñàëàòó ïîñ³âíîãî (ðèñ. 4). 

Âèçíà÷åíî, ùî ð³âåíü ïîë³ìîðô³çìó ì³æ 
ð³çíîâèäàìè ñàëàòó ïîñ³âíîãî çà 7-ìà EST-
SSR ìàðêåðàìè áóâ âèùèì (61%) í³æ âñåðå-
äèí³ ð³çíîâèäó (39%), ³íäåêñ Øåííîíà ñòàíî-
âèâ 0,96 òà 0,61, â³äïîâ³äíî, çàãàëüíå çíà÷åí-
íÿ ³íäåêñó äëÿ äîñë³äæóâàíèõ ñîðò³â – 1,57. 
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Â³äîìî, ùî ÷èì á³ëüøèé ³íäåêñ Øåííîíà, 
òèì á³ëüøå âèäîâå ð³çíîìàí³òòÿ ïîïóëÿö³¿. 
Öå ïîÿñíþþòü òèì, ùî çá³ëüøåííÿ ³íäåêñó 
âêàçóº íà ï³äâèùåííÿ íåâèçíà÷åíîñò³ òà îä-
íîð³äíîñò³ ñòðóêòóðè ñèñòåìè [12]. Çàçâè÷àé 
çíà÷åííÿ ³íäåêñó Øåííîíà çíàõîäèòüñÿ â 
ìåæàõ â³ä 1,5 äî 3,5. Ó íàøèõ äîñë³äæåííÿõ 
íåâèñîêèé ³íäåêñ Øåííîíà ìîæíà ïîÿñíèòè 
òèì, ùî ñåðåä äîñë³äæóâàíèõ ð³çíîâèä³â ñà-
ëàòó ïîñ³âíîãî ò³ëüêè îäèí (L. sativa var. 
secalina) ïðåäñòàâëåíî äåê³ëüêîìà ñîðòàìè. Â 
äîñë³äæåííÿõ Kim et al., 2019 [14] ïîêàçàíî, 
ùî ³íäåêñ Øåííîíà, ðîçðàõîâàíèé äëÿ äî-
ñë³äæóâàíèõ ïîïóëÿö³é ãâîçäèêè çà 17-ìà 
SSR ìàðêåðàìè, âàð³þâàâ çàëåæíî â³ä ñêëà-
äó ïîïóëÿö³é òà ìàâ âèñîêå çíà÷åííÿ äëÿ ïî-
ïóëÿö³é ³ç á³ëüøîþ ê³ëüê³ñòþ îá’ºêò³â. Îòæå, 
çàñòîñóâàííÿ 7-ìè EST-SSR ìàðêåð³â ó äîñë³-
äæåííÿõ âèÿâèëîñü åôåêòèâíèì äëÿ îö³íþ-
âàííÿ ãåíåòè÷íîãî ð³çíîìàí³òòÿ ñîðò³â ñàëà-
òó ïîñ³âíîãî ÷îòèðüîõ ð³çíîâèä³â òà ìîæå 
áóòè âèêîðèñòàíî äëÿ ¿õíüî¿ ³äåíòèô³êàö³¿. 
Äëÿ äåòàëüí³øîãî îö³íþâàííÿ ð³çíîâèä³â òà 
¿õíüîãî ñîðòîâîãî ð³çíîìàí³òòÿ äîñë³äæåííÿ 
áóäå ïðîäîâæåíî ³ç çàëó÷åííÿì á³ëüøî¿ ê³ëü-
êîñò³ EST-SSR ìàðêåð³â ³ ñîðò³â.

Âèñíîâêè
Âèçíà÷åíî ïîë³ìîðô³çì çà 7-ìà EST-SSR 

ìàðêåðàìè 7 ñîðò³â ñàëàòó ïîñ³âíîãî 4 ð³çíî-
âèä³â. Íàéïîë³ìîðôí³øèì âèÿâèâñÿ ìàðêåð 
KSL-92, çà ÿêèì ³äåíòèô³êîâàíî 7 àëåë³â. 
Âèçíà÷åíî, ùî íàéáëèæ÷èìè çà äîñë³äæóâà-
íèìè EST-SSR ìàðêåðàìè áóëè ñîðòè, ãåíå-
òè÷í³ äèñòàíö³¿ ì³æ ÿêèìè ñòàíîâèëè 0,17. 
Íàéâ³ääàëåí³øèì â³ä äîñë³äæóâàíèõ ñîðò³â 
âèÿâèâñÿ ñîðò ‘Ñêàðá’, ÿêèé º ïðåäñòàâíè-
êîì L. sativa var. longifolia, äëÿ íüîãî ïîêàç-
íèê ãåíåòè÷íî¿ äèñòàíö³¿ çà êîºô³ö³ºíòîì 
Æàêêàðà ñêëàâ 0,00.

Äëÿ äîñë³äæóâàíèõ ð³çíîâèä³â ñàëàòó ïî-
ñ³âíîãî áóëî ðîçðàõîâàíî êîåô³ö³ºíò á³îëî-
ã³÷íîãî ð³çíîìàí³òòÿ Øåííîíà, ñåðåäíº çíà-
÷åííÿ ÿêîãî ñòàíîâèëî 1,57. Òàêèì ÷èíîì, 
âèêîðèñòàííÿ EST-SSR ìàðêåð³â äëÿ îö³íþ-
âàííÿ ãåíåòè÷íîãî ð³çíîìàí³òòÿ ñàëàòó ïî-
ñ³âíîãî ìîæíà çàñòîñîâóâàòè äëÿ âèçíà÷åí-
íÿ â³äì³òíèõ òà ïîä³áíèõ ñîðò³â â ñåëåêö³é-
í³é ïðàêòèö³ òà â ïðîöåñ³ êâàë³ô³êàö³éíî¿ 
åêñïåðòèçè ç âèçíà÷åííÿ êðèòåð³¿â â³äì³í-
íîñò³, îäíîð³äíîñò³ òà ñòàá³ëüíîñò³ ñîðò³â ñà-
ëàòó ïîñ³âíîãî óñ³õ ð³çíîâèä³â.
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Öåëü. Îïðåäåëåíèå ìîëåêóëÿðíî-ãåíåòè÷åñêîãî ïîëè-
ìîðôèçìà ñîðòîâ ñàëàòà ïîñåâíîãî îòå÷åñòâåííîé ñåëåê-
öèè ñ ïîìîùüþ EST-SSR ìàðêåðîâ. Ìåòîäû. Ìîëåêóëÿðíî-
ãåíåòè÷åñêèé àíàëèç, ñòàòèñòè÷åñêèå ìåòîäû. Ðåçóëüòàòû. 
Ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ ìîëåêóëÿðíî-ãåíåòè-
÷åñêîãî ïîëèìîðôèçìà 7 ñîðòîâ ñàëàòà ïîñåâíîãî ñ ïîìî-
ùüþ 7 EST-SSR ìàðêåðîâ. Â ðåçóëüòàòå àíàëèçà ïî èññëåäó-
åìûì ìàðêåðàì èäåíòèôèöèðîâàíî 37 àëëåëåé, â ñðåäíåì 
5,29 àëëåëè íà ëîêóñ. Íàèáîëåå ïîëèìîðôíûì îêàçàëñÿ 
ìàðêåð KSL-92, ñ ïîìîùüþ êîòîðîãî âûÿâëåíî 7 àëëåëåé, 
Polymorphism Information Content (Ð²Ñ) – 0,98. Íàèìåíü-
øåå çíà÷åíèå Ð²Ñ – 0,57 áûëî ó ìàðêåðà KSL-37, ñ ïîìîùüþ 
êîòîðîãî èäåíòèôèöèðîâàíî íàèì åíüøåå êîëè÷åñòâî àë-
ëåëåé – 3. Äëÿ îöåíêè ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ ñîðòîâ 
ñàëàòà ñ ïîìîùüþ EST-SSR ìàðêåðîâ áûëè îïðåäåëåíû ãåíå-
òè÷åñêèå äèñòàíöèè ìåæäó ñîðòàìè ñ ïðèìåíåíèåì ìåðû 
áëèçîñòè Æàêêàðà. Íàèáîëåå áëèçêèìè îêàçàëèñü ñîðòà, 
ãåíåòè÷åñêèå äèñòàíöèè ìåæäó êîòîðûìè ñîñòàâëÿëè 0,17: 
‘Çîðåïàä’ è ‘Ìàëàõ³ò’, ‘Ìàëàõ³ò’ è ‘Äóáëÿíñüêèé’, ‘Äóáëÿíñü-

êèé’ è ‘Ñìóãëÿíêà’, ‘Êðóòÿíñüêèé’ è ‘Ñìóãëÿíêà’. Íàèáîëåå 
óäàëåííûì îêàçàëñÿ ñîðò ‘Ñêàðá’ ñî çíà÷åíèÿìè ãåíåòè÷å-
ñêèõ äèñòàíöèé 0,00 ïî îòíîøåíèþ ê äðóãèì èññëåäóåìûì 
ñîðòàì. Ñîãëàñíî ðàññ÷èòàííûì ãåíåòè÷åñêèì äèñòàíöèÿì 
ñîðòà ‘Çîðåïàä’ è ‘Ìàëàõ³ò’, ‘Ìàëàõ³ò’ è ‘Äóáëÿíñüêèé’, êîòî-
ðûå îòíîñÿòñÿ ê îäíîé ðàçíîâèäíîñòè Lactuca sativa L. var. 
secalina, èìåëè âûñîêóþ ñòåïåíü ãåíåòè÷åñêîé áëèçîñòè. 
Ñîðòà ‘Ñêàðá’ è ‘Ïîãîíè÷’, êîòîðûå îòíîñÿòñÿ ê ðàçíîâèä-
íîñòÿì Lactuca sativa L. var. longifolia è Lactuca sativa L. var. 
angustana, ñîîòâåòñòâåííî, áûëè ãåíåòè÷åñêè îòäàëåííû-
ìè, ÷òî ïîäòâåðæäàþò çíà÷åíèÿ ãåíåòè÷åñêèõ äèñòàíöèé. 
Çíà÷åíèå èíäåêñà Øåííîíà âíóòðè ðàçíîâèäíîñòè ñàëàòà 
ïîñåâíîãî ïî èññëåäóåìûì EST-SSR ìàðêåðàì ñîñòàâëÿëî 
0,61,  ìåæäó ðàçíîâèäíîñòÿìè – 0,96, ñðåäíåå çíà÷åíèå – 
1,57. Âûâîäû. Íàèáîëåå âûñîêèé óðîâåíü ïîëèìîðôèçìà 
áûë îòìå÷åí ïî ìàðêåðó KSL-92, íàèìåíüøåå êîëè÷åñòâî 
àëëåëåé (3 àëëåëè) áûëî èäåíòèôèöèðîâàíî ñ ïîìîùüþ 
ìàðêåðà KSL-37. Ñîðòà, ãåíåòè÷åñêèå äèñòàíöèè ìåæäó 
êîòîðûìè ñîñòàâëÿëè 0,17, îêàçàëèñü íàèáîëåå áëèçêèìè. 
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Íàèáîëåå îòäàëåííûì ñîðòîì ïî èññëåäîâàííûì EST-SSR 
ìàðêåðàì îêàçàëñÿ ñîðò ‘Ñêàðá’.

Êëþ÷åâûå ñëîâà: ÄÍÊ ìàðêåðû; ðàçíîâèäíîñòè ñàëà-
òà; ãåíåòè÷åñêèå äèñòàíöèè; àëëåëè; PIC.

Purpose. Det ermination of molecular genetic polymor-
phism of lettuce cultivars of Ukrainian breeding by EST-SSR 
markers. Methods. Molecular genetic analysis, statistical 
methods. Results. The results of molecular genetic polymor-
phism study of 7 lettuce cultivars by 7 EST-SSR markers are 
presented. As a result of the analysis by studied markers, 37 
a lleles were detected with an average 5.29 alleles per locus. 
The KSL-92 marker, which identified 7 alleles, proved to be 
the most polymorphic (PIC – Polymorphism Information Con-
tent 0.98). The lowest PIC value (0.57) was noted for the KSL-
37 marker by which 3 alleles were identified. For assessing 
the genetic diversity of lettuce cultivars by EST-SSR markers, 
genetic distances between cultivars were determined based 
on Jaccard’s similarity coefficient. It was determined that 
the most similar cultivars with genetic distances 0.17 were 
‘Zorepad’ and ‘Malakhit’, ‘Malakhit’ and ‘Dublianskyi’, ‘Dublian-
skyi’ and ‘Smuhlianka’, ‘Krutianskyi’ and ‘Smuhlianka’. The 
most distant cultivar was ‘Skarb’ with a genetic distance 0.00 
compared to other studied cultivars. According to the calcu-
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lated genetic distances, the cultivars ‘Zorepad’ and ‘Malakhit’, 
‘Malakhit’ and Dublianskyi’, which belong to the same variety 
Lactuca sativa L. var. secalina have a strong genetic similarity. 
The cultivars ‘Skarb’ and ‘Pohonych’, which belong to the vari-
eties Lactuca sativa L. var. longifolia and Lactuca sativa L. var. 
angustana, respectively, were genetically distant, what was 
confirmed by genetic distances values. It was determined that 
the Shannon index within the lettuce variety by 7 EST-SSR 
markers is 0.61, between varieties – 0.96, the average value 
is 1.57. Conclusions. According to the results of studies of 7 
lettuce cultivars, it was found that the highest polymorphism 
was determined by the KSL-92 marker, the minimum of alleles 
number (3 alleles) was identified by KSL-37 marker. Based 
on calculated genetic distances, it was noticed that lettuce 
cultivars, genetic distances between which are 0.17, were the 
most similar. The most distant cultivar based on 7 EST-SSR 
markers was ‘Skarb’ cultivar.

Keywords: DNA markers; lettuce varieties; genetic distan-
ces; alleles; PIC.
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