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1- Transposone elements
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Table 1. The list of investigated maize inbred lines
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1- Number of alleles
4- Shannon's information index
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(¥Y) sk 5561 (B>V) i 550 e 561
TGTGAATCATCTAGGCCCCTTTGGT 60 GIEPUM
TTCAGCTTTTTTCTGACCAGCTTTT 56 Heartbreaker
CGATGATTTTTGGTGAATCGGCCAA 59 Pangrangja
AGGGATGAAAGTAGGATGGGAAAAT 59 Ac/Ds
- CACTAGTAGAAAAGAGCTCAAAGCC 58 Misfit
TGGGGCGAAGGCAAAGACGCCACCC TCGGGGACCATAATTAGGGGTACCC 60 Huckx Ozymandias
GGATGATGGATGGA GCTAATTGAGTTTTGGTGTTTGATG 53 RudaxUBC878
(CA)BA CACTAGTAGAAAAGAGCTCAAAGCC 53 MisfitxUBC817

I slass s PIC [l & dogi b jls oliun ias ol
55T cp cwlie Pangrangja 3kl a8 590 olo g3 o0
s Vb il oo o) Rled 5 (6B 95 np Sl
Ol ) (JS0 2z 8k aoy3 A0) iaogy cnl 3 (JS8 2z
lcawig; o olas pioron o W, SLis opl (YL LK«
S5R39y padlh 93 dulie (YD) O s o) 9)90
b s ledbl e 5 (UHE) obds guswas ] 590
Oliee b YU s je e b b, Slis oS w0 oyl
St Sy a5 ) s 55 YL K5 L oMb
YASIAWYY N jlade cp YL ccaol (adls o0 ol (YL
cpyeS g Huck x Ozymandias ,5jlel cuSy @ by
NM ke 39 ACIDS S5l 4 bgype Y/FVE L o Hlsde
O 55 ol sl NM<L 31 IS ol &y b 3,91 0/0)
NM>1 315 59 salss i Ll o 3les g o8 acnY
selgs sy g o o8 35 5 Vb 5 Sl
535 ACIDS ST js YY1 (1) ekt Lasls .cusls
xSSle g yiie Huck x Ozymandias 55kl cuS 5 5o
09ls o s 9 PIC l50e R RCWRRY /2 ol Lasls
dols (V) Cwlacaisi] (m 2 pesbisesh Ol Sk
o[-0 oliilo,S g dpaiio 5l o apd slacpY p S S

W .))91)) ’/‘Y'Y C;ﬁ DL»)LA); v/~\~? J.Q(.u.a 9 C;

Sy g s
AL Od gl Vor (JoSse Jdgn pol addlas
REMAP 5 IRAP (y9jgmsiyigy) » (e SiEl a5
REMAP 5 IRAP S5LT (oS 5 cain (Y Joia) 05 ans
5 e YA (ol Fo ol 5SSy 5 ol ¥
V3o Jiban 3 eises iy ol JSbaix (0 30)
sl 03l L ) S, IRAP (el 51T 51 S L L3l
w55 » MV# b Ac/Ds ST WY ghe P olass
A5 35900 VD 50 I sl 1 Ske .29 RudaxUBC878
s ACIDS(A:) 35 slaglSe » ) e I sl
Sk 9 Fl e b S o KLy AC/DS(Y--)
Mals U1 Jlsls b T g0 3aumsslis UBCBL7*29(\Y )
S930e 595y O cnl slp b P So 2529 9 glite
Sl /AR ) adlan 3,0 slanY s PIC auls el
e waePangrangja Skl gly «/YAY U Ac/Ds 5kl
Cap e Sruasls § S (PIC) USs s el
b bl sl @y blod j Gilivee (cla Sl dulio
D ssng o Y Waas ¥ asls ol Vb polis

1- Burn-in
4- Mixed linear model

2- Markov Chain Monte Carlo (MCMC)

3- General linear model
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Figure 1. Picture of electrophoresis gel related to PCR with Heartbreaker primer on a number of maize lines
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Table 3. Analysis of genetic diversity in retrotransponson based molecular markers loci in studied maize lines
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Figure 2. Population structure analysis and determination of optimal sub-population numbers. The vertical axis indicates
the K index and the horizontal axis indicate the number of sub-populations.
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Table 4. Results of association analysis by GLM and MLM in maize inbred lines using retrotransposon-based markers
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Abstract

Maize (Zea mays L.) is one of the most important food crops worldwide and is widely used as genetic
research material for studying various traits. Identification of genetic loci controlling quantitative trait is an
important subject in genetics and breeding programs. In the present study, 102 maize inbred lines was
evaluated for agro-morphological traits (plant height, plant height until first ear, leaf length, leaf width, leaf
surface, leaf area indexear number, chlorophyll content, grain weight per plant, cob’s dry weight, cob’s
diameter in first part, cob’s diameter in middle part, cob’s length, plant dry weight, days to tassel emergence,
days to first ear emergence, days to second ear emergence) in completely randomized design with six
replications. In the molecular experiment, 8 retrotransposon-based molecular markers primers was used for
preparing the molecular profile of lines. Eight IRAP and REMAP primer combinations amplified 40 gene
loci. Thirty-eight out of 40 loci (95%) showed polymorphism. The PIC values in the studied lines ranged from
0.084 for Ac/Ds to 0.383 for Pangrangja marker. The Nei’s genetic distance between lines prepared from
Mashhad and Kermanshah was 0.053, between lines from Karaj and Mashhad was 0.036 and between lines
from Kermanshah and Karaj was 0.032. In the analysis of population structure based on molecular markers,
102 studied lines were grouped into two subpopulations (K = 2). In the association analysis of agro-
morphological traits based on two GLM and MLM methods, 24 and 12 marker-trait relationships were
identified, respectively. In this study, two commons markers; Heartbraker (480) in cob’s diameter in first part
and cob’s length and UBC878 x Ruda in ear number and grain weight per plant were identified with both
general linear and mixed linear models. This information can be used in selecting individuals during tobacco
breeding programs and developing varieties with high yield and performance.

Keywords: Association analysis, Genetic diversity, Informative markers, Linkage disequilibrium,
Maize, Population structure



