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1- Multiple regression analysis, MRA
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Table 1. Collecting place and code number of lemon balm ecotypes

Hamedan-Hamedan

Guilan-Lahijan

Code Collection region Code Collection region
o1 Ssles — o5 a7 oless
Tehran-Damavand Kerman
| sUlsg - ol
G2 Jeol G8 2% =0
_ Ardabil Isfahan -YazdAbad
G3 Sblcass —L_'}Le(é.a\ G9 Aoy — (29> QL»I_}
Isfahan -NajafAbad South Khorasan-Sarbisheh
G4 Se-no G10 b lemldl
Qazvin-1 East Azerbaijan
(t] 312938
G5 U G11 9779
Fars Qazvin-2
G6 Ol —(jlien G12 ol — S
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Table 2. ISSR and RAPD primers characteristics and marker indices in lemon balm ecotypes

UBCB811 (GA)8C WY 0 A Nins a/s Y/Y -5y Nias \IvE
UBC812 (GA)BA a ¥ FATARY Nird a/va Y/-A -I55 -IfY VS
UBC813 (CT)8T ¥ \& AV/0- Nird \Y/YD ¥IYA -Is5 Iy VAL
UBC814 (CT)8A A Y sEISV -y o/yy V8N -Jos AV Va3
UBC815 (CT)8G ). 0 s5ISY Nias SISV Y0 .5 /¥y A
UBC816 (CA)8T \ Ve v Nird ¥/a \IvY -Is5 Iy VA

IS8R uBC817 (CA)BA \. 0 sEISV B slsy Y/vY -I50 Nird \/AY
uBC823 (TC)8C v N Ial/at NAn% AL iz I8 -lo- \/AA

UBC824 (TC)8G I Ve 5o Iy A4 VXY ISA AR Vo

UBC825 (AC)8T o A Y/0- /Yo Yy \AN -Is0 Niid VIS

UBCB826 (AC)8C A N YY/vY -Iv¥ o/AY \/AA Nas Nias AR

UBC876 (AC)8A Ve ¥ YV/¥Y An) \AN Y/¥Y QNG AR \Vizd
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OA12 5 TCGGCGATAG 3' \\ A VY/IVA Avd Ve/Ad YIAY Rizd NArd VIAY

BB13 5 TTCCCCCGCT 3 \\ Y. D AN VFI¥O [AZN «I5v AT V/Aay

RAP SA-R 5 AGGTCACTGA 3 Ve \s farl) -Iv¥ £Ivo Y/ gl /¥y VY
o CS-56 5 TGGTGGGTCC 3' WY \Yd Yo <IN a YIAY /oA <[¥ VYY
OC4 5 CCGCATCTAC 3 \0 ‘2 YAIAD AN VV/AY FIVY REZN AT V/AY

0S-03 5 CAGAGGTCCC 3' q ¥ FAZAR RArd o/va Y/-A N2 -/fY A

OPA-01 5 CAGGCCCTTC 3' \ Yy % LIy WY ¥Iv -Is5 NAa% \/AA

OPC-04 5 CCGCATCTAC 3’ W A YY/INY AL a/va YIvY <150 NArd VAA
(Average)  nSile WYY W/ VV/VY B a/ry Y/va -5 Nird VIS
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Figure 1. Primer banding pattern of RAPD for OS-03 primer (a) and ISSR for UBC815 primer (b) in lemon balm
ecotypes.
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Abstract

Findina association between molecular markers and aaronomic traits provides an excellent
tool for indirect selection of a trait of interest in the population. In this study, stepwise
regression analysis was used to estimate associations between ISSR and RAPD markers with
some agronomic traits in 12 lemon balm ecoglpes. Markers or bands were considered as
independent variables and traits were considered as dependent variables. The results analvsis
revealed sianificant associations between the traits and some of the studied loci. For all the traits
more than one informative marker was detected. Totally 90 informative markers including 48
ISSR loci and 42 RAPD loci were identified. Four RAPD markers (SA-R-10, OPA-01-15,
OPC-04-7 and CS-56-8 markers with 54%, 0.7%, 0.4% and 0.2% phenotypic variation,
respectively?1 and four ISSR markers (UBC826-1, UBC812-9, UBC813-10 and UBC825-4
markers with 29%, 7.5%, 5% and 3% phenotypic variation, respectively) showed a significant
correlation with Essential oil percentage and controlled 99.8% of the phenotypic variation.
These markers are considered to be relatively more reliable. Among the RAPD primers, special
attention should be drawn to primer SA-R, which had the highest associated fragments with the
traits including days to 50% flowering, number of branches per plant, vegetative fresh weight
and dry weight. Some of these markers (SA-R and UBC813 ﬁrimers) were associated with more
than one trait that these traits had very close linkage together or possibl?/ were controlled by
pleiotropic effects. These primers have been found useful for improved lemon balm breeding
programmers.
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