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Table 1. The list of investigated maize inbred lines

Wy Dy90 @ Dyl sla Y Clasie =) Jois

Curod pj & Cygls hoyd

gy S ) pb ad Jore Myl 53 0)les S 2 50 ) PER

\ Tenptato (White- First class) Lo \ o8 Yy YEIY

Y K1263-1388 Ao Y byl SAIY YV/A v
¥ 36-N/M-K3653/2 Lo ¥ e VFIV Aa/y

o 89-4* Ao ¥ j Yo/A YEIY

5 9/K1911 gl o byl IS ARTA v
v 74*/1388 g 4 ™ WY ANIF

A 8/K1911 g v S WE A/¥

a 25*/89 Lo A e Va/\ A

V. K1264 /1 Ao a 3008 \aras YSIV

N 48*1390 Ao V. Lglse sl Yoy v
W 13/K19/1 (255) eete N byl OANN AATAN v
N3 11K1910 (255) St Y 3os8 a./5 f

A\ 5/K1911 (25) eete W 3008 Ay ay

\0 4/K1911 (255) Seeia \F I A "

\'d 7/K1911 (255) Setee 4 3008 AVIY WY

N% 6/K19/1 (255) eeia \$ I A¥/A \o/4

A 2K1911 (255) aeo \\% a0 AV/A VAIY

1A 55-N- K3640/S Aba A o8 A Va/y
A 43*89 (Red cob corn) Ageln AR 3058 av \
" 172%/89 Ao Y- o8 Ay afy
vy 67*/88 Ageo A3 I ABIY VE/A
Yy 23*89 Aeba Y 308 /e N¥
Yy 10/K 19/1 (255) aeo A I Qv a/y
Yo 1*/89 (Red cob corn) Lo v¥ o8 MY WY
\td 34*/1399 Ageo Yo I AN a4
v 20*1399 Agede \td bglses YN YV v
YA S2/QPM/SUKMA (Indonesia) Apedio \2% byl sol5 Y¥/¥ v
A5 K19/1 Ao YA o8 AR WA
Y. K166 B/89 Lo ya bl laVld Y. /¥ v
A 163*/6/15 Ao Y o8 A 3
YY KE70012/ 1-12 -1388 Ao ¥y bl SAD YV/a v
A AB79/420N89 Ao Yy 3008 AR WA
Yo K18-B /1392 (Indonesia-Colombia) Sgube Yy 308 MY WIY
\td 66*1388 Ao ¥ bglses Yy oviy v
v 70*1388 A o Lyl £ /2 IS v
YA 14*/89 Ageo Ys I A¥IY A
5} 6*/88 Ao Y Lyl ¥e/A Iy v
¥- 3K19/1 Ageo YA byl YV/¥ ov/s v
Al K1263/1 (Sterilized) Lo Y bglxe \ £ v
¥Y 1387/193/Chase* Ageo ¥- byl Y a4 v
\d K615/1 Ao ¥\ jm VAA MY

¥¥ 39*/89 (Sibcer) Agee ¥Y bglse lali4 Y- v
Yo 16*/89 Ao ¥Y f. viv av/y

\rd 115*13981 (White cob corn) Apeio ¥ jo Y/ YA

¥V 138*/89 Ao ¥o byl ¥Y/Y INZN v
YA K19*/1392 (lsolate) Apeio \id bglse Y5/A farA) v
¥4 P13L2 Lo v byl a0/a AAA v
I Super sweet-1387 Basin Lo A byl AA AAN v
AY 197/ Power Hense-S2 EY ¥ byl ¥\/¥ OAlF v
M Challenged 1389/st Ageio o bglse vy SYIA v
A Sweet white/ 1390 Ao o 3008 AV \a/8

. 1390 Sweet 3151* Agee oy a8 VY/Y YEIA

AN 52*Sweet Ao oy byl SYIY \n7id v
ay Popcorn-53 or 54 (Linear) Lo of byl o/5 /¥ v
o P19L17 Kahia oliile ) 0 byl YVIY SYIA v
) P15L16 olisla s o8 o ay Ay

oy P6L1 oliile S ov j AN H/a

oy P3L2 olisla s oA o \$ A¥

of P14L1 Kahia oliile ) IR o WA MY

an P1913 olisla s 5 Lglsxe /¥ V15 v
o5 P9L3 Kahia oliile ) £\ bl YV/\ YA v
av P15 L16 Kahia olisle S las e YAY /5

A P11L7 oliile ) el o Y/ AV/¥

o P14L2 olisls s ¥ o a/s /¥
I P14L2 olisle,s 0 3o va/y YEIY
£\ P10L5 olisle S’ <4 e YY/o /o
fal P16L6 Kahia oliile ' Y s W AY/A
Y P16L4 Kahia olisle S’ SA byl OA/D ¥\/o v
lai P15L4 oliile ' IS G WY INdld
0 P1L4 (Dialell- Karaj) olisle S’ \a byl £\ Y4 v
sy P11L6 olisls s v\ Lyl £ v v
A PIL6 olisle s v e ay a-/A
IS P13L3 olisla s vy o \$lo A¥/o
e P3L11 oliile ' ¥ po \O/A AY/Y



http://dx.doi.org/10.52547/jcb.13.38.10
http://jcb.sanru.ac.ir/article-1-1136-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.52547/jch.13.38.10 ]

WY

Voo gl IYA olos /plb.)f.w J /u°|)5 oblS Mol dsliingy

Y Jode deldl
Cotiniued Table 1
v\ P3L1 oLl s va e VIA vy
vy P10L7 olisle,s s JANESS /0 05/0 v
vy P16L12 Kahia olile,s v byl YV OA/Y v
v p1L15 Kahia olisle S YA e VY A Y
Yo P19L5 Kahia olisle S ya e VI avly
Vs P10L9 ] A s Nis AVIA
v K615/1a s M e \O/A AY/Y
YA Mol7a s AY j VY ALY
ya OH43/1-42 s AY e Ya/A A
Ae K12264/ 5-1 s A¥ g \tahs AYI5
A R=59 s Ad o WA A
AY K615/1b s A byl Yo £0 v
AY B73 s AV o /Y A<IA
A¥ OH43/1042 (Paternal) s M byl ¥Y/Y INZAd v
Ad R59 (Paternal) s IS g Va/5 AI¥
ar Ww37a s a- Lyl LA £/ v
a¥ KS13 s N AEN /o #vlo v
20 R319 s ay o YAIY VA/A
a5 R59 (Paternal) s ay g VALY M/A
ay W153R s Q¥ 3008 AV/a /o
aA K1533 Popcorn s a0 508 YV/¥ /5
a R59*R (Double cross- maternal) s as PAEN SNIY YAIV v
Voo B73(RFC or CMS) 1 av a8 A/ s
Vo) 1264/ 1 s A 3008 /o Ao
VoY MO17b 1 A oy Ao Ve/d
VY ZK472221 s Voo o8 M/ WA
35 bl sdalie ly s Bad SSE Sden | Loy DNA g1 ySciuw!

A oolaswl J.Q{Lag)g Py.).u‘ d)m]gi:) &9)
Lodly Jukoo oy 300

L ygis pis olsl  PCR I Jols sid iS5 clalad
2l Sy g yho Cjgodr i ay i 0)50 dadad gl
390 ool Swid p Jols Koy o Guple 5 WS
L JSs s sbKe sop 9 s S 5 eolatl
uL..o9.~::.’> .\m)f Mbu\ PopGen 32 ,l;8le, 5l el
Mass) Ne (W slaw) Na wile i puiSS gla Ko
ey ¥ © e E o v se 1
oa318) TGl y50 (wsSojosin) He (550 sla Sl
39 ey 3 (5 55 £95 0asld) *h osls Sl
(F0) GenAlex 6.051 sbaliileys ;I oslimel L adllas
NRley jloslaal b (JsSlga byl 4235 acunen (9,2
5 (PhiPT) (S35 3les daw .45 4clee GenAlex 6.051
Joep bl 2 PIC L S5 sia SleMbl e (yizron
L dwlxe GenAlex 6.051 l58le s 5l eolaiol b oy

o - : n
2ol I3 P g ) PIC=1- 3 B2

1=
9 Camex WL aps gy cwl cuxes
LAl g canlie dures pj a4 Y 38> (cdhdied
Structure l33ls 5 5> Bayesian g, j lklsw sbcuis)
loodly oozl b by cpl o (FF) b oolawl 2.3.4
2 A Caner 3 3920 B (S ol (pa> (59
23) Kogadgh plie nad (ganeg)S Sen slaog)S
soate SN bcuner il plS sl cds il
YRS

S b 5 (Sl dlsye 4 bhaoalS i) 1

Sdises jI oAb and bglse Sy L9 o Y
CTAB by, & DNA el oV » Sy
8,8 pl>il (Cetyl Trimethyl Ammonium Bromide)
e 3 28T 5 DNA oaS g oS L)l sl (YY)
5 (1oyy ) 5,61 J5 5ogpersdl 5l ol clle o osls
9oy SHEl A dlas b oolial (g yagig Sl
Ve g IRAP S5KT oS5 F0 olee 5 ) oY Ve g,
1 (Y0) o) Kea 5 Kuhn ldlles wlul jy REMAP (oS5
o0 gyl PCR Sty (Y Jsis) mad bl o)
(0+MM) MgCly yis,Sse +/A {(YOMM) ANTP y2J; Soe
P 5 51 il Sen So o(1-X) PCR il jils Seo ¥
Tag apl doly </YY Voos,Seo Vo clale L )55l
g ol ot ,bgd oI yidg,Sie VV/OA DNA Polymerase
Sloge s olSiws 5 odlizul i es; DNA 5,5l Y0
ol o8iwd pled dabiyy .0 plowl (Applied Biosystem)
Gl poly (gly) 4By ¥ Sie 4 AF°C glod 48 S
Al Ve Gl 4 (gilwdid polg) Jolds olod as » Y& (as]
Al Yo Se 4 o atsy 4,55l Jlasl + AF°C lo
+ (05529 JIOFC g FJ6l £ & i o 8 Jpi2)
lod o a4l We Gl @ (Uhys) Lo Ald) dews
483 Ve Gde 4 WWOC lod a5 S o 5 (VV°C
DNA 05l codleb (clys o> it 292 (286 anwgi 612)
O3S @lsl g emwliee L Jes aS Taq Polymerase
VY clos amd o bl [;3-OH closl & oIl (classgils s
WY 5,81 J5 g9y PCR ¥ guame .l 3,5 il a5y

1- Number of alleles
4- Shannon's information index
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Table 2. Characteristics and sequence of IRAP and REMAP primers used in the present research work
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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
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