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Table 2. Identified QTLs for germination components in the population of Iranian rice recombinant lines under normal

conditions
Gl T T e
o #ygbme sy S0LAS pgjgeg S Caxise  Additive O Direction
Trait QTL Flanking markers* Chr. LOD  Position  effect R? of ph
Jsb qRANO -3 ISSR11-2-RM504 3 3.188 92 2.166 9 ATM
qRANO -5a RM39-RM194 5 3.905 52 -2.758 10.8 NAD
4z4ds)  gRANO -5b ISSR4-3-ISSR9-4 5 4.951 94 -2.198  13.25 NAD
Radicle qRANO -6 ISSRY-1-ISSR6-3 6 3.202 122 -6.832 9.05 NAD
length  (RANO -7 ISSR8-6-RM248 7 3.647 82 2592 102 NAD
Job gPLNO-1 RM10748-RM10773 1 4256 102  -1.633 11.65 NAD
o ails qPLNO -5a RM39-RM194 5 3.443 52 -1.927 9.65 NAD
Pl;mule qPLNO -5b ISSR10-2-ISSR4-3 5 4.522 92 -1.625 1225 NAD
length  GPLNO-7 ISSR4-6-RM500 7 3318 46 -1.408 935  NAD

A 3505 dbbgy e QTL oy sl oy 00 fas Lo 5 a5 ole Silasse

*Markers lined up are closer to the resective QTL

&5 B Lz axdle Jsb lp w0 S axg ) Che
So3 VB A o a8 ab 2L, 7 9 ¥ slapgjses S 59,
4 55 sl ! oS A g |) o ied g4
Log Y/YAY o F/-v F/YYYF LOD 015/3 l)ls o5 5
5 o&e g0 Mardani et al., 2013) ,Kan 3 Sls e
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NBV 98 X Glapgiseg S 55, a5 ab obs, QTL
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Table 3. Identified QTLs for germination components in the population of Iranian rice recombinant lines under

mannitol stress conditions

il BT il
o # gl G ,LLS pg)809,S Caxdgo  Additive 0% Direction of
trait QTL Flanking markers*  Chr. LOD Position effect R? ph

Jusgids Job  qCLMA-6a  IRAP17-1-RM111 6 3.377 52 0.189 9.5 ATM
Coleoptile length qCLMA-6b  ISSR9-1-ISSR6-2 6 3.449 90 0.373 9.65 ATM
qRAMA -3 ISSR11-2-RM504 3 3.84 92 -1.017 10.65 NAD
qRAMA 4a  ISSR8-3-RM252 4 3.363 44 -1.054 9.45 NAD
Jsb qRAMA -4b IRAP18-3-ISSR4-1 4 3211 108 -1.504  9.05 NAD
axdin, qRAMA -6a  ISSR2-3-ISSR4-5 6 5.387 32 1.784 14.25 ATM
Radicle length qRAMA -6b IRAP17-1-RM111 6 6.22 52 1.079 16.05 ATM
qRAMA -6¢  ISSR9-1-ISSR6-2 6 5.916 116 4.288 15.4 ATM
qRAMA -7  ISSR12-1-ISSR2-2 7 4.343 22 2.077 11.85 ATM
Jsb qPLMA-4 IRAP18-2-ISSR1-4 4 3.015 106 -0.639 8.55 NAD
; qPLMA -6a  ISSR2-3-ISSR4-5 6 3.224 32 0.681 9.1 ATM
azyadln qPLMA -6b IRAP17-1-RM111 6 4.03 52 0.429 11.1 ATM
Plumule length  gpL.MA -6c  ISSR9-1-ISSR6-2 6 3394 124 1.036 9.5 ATM

Qs 5 S50 5 abgy e QTL 4y ol oy 00iS Jas L 5 a5 olo Siliss

*Markers lined up are closer to the resective QTL
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ANO AYD o5 5 a g als JI,8 A 5 (0,50 99) Y (0,50
Cbo ogid Sl 3 0oy YOIV VYIF /A VIV
B3 ¥ s 588 jshilen (F Jsaz) aisS azs |,
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Table 4. Identified QTLs for germination components in the population of Iranian rice recombinant lines under salt

stress conditions

b

a3 1 I caer
o #yglme G, Kilid  pg)geg,S Caxdgo  Additive O  Direction of
trait QTL Flanking markers* Chr. LOD  Position effect R? ph

azaiy, Jsb  GRASA-Sc  ISSR4-3-ISSR9-4 5 3.021 104 1354 855  ATM
Radicle length GRASA -8 ISSR4-6-ISSR13-3 8 5.69 16 2.488 14.9 ATM
qPLSA -52 RM39-RM194 5 3.098 52 0811 875 ATM
i qPLSA -5b  ISSR5-2-ISSR10-2 5 3245 64 0962 9.15 ATM
ax¥ledsb  (pLSA-5c  ISSR10-2-ISSR4-3 5 4090 88 0861 1125 ATM
Plumule qPLSA -7a  ISSR2-2-iPBS2078-3 7 3.509 28 1.834 9.8 ATM
length gPLSA-7Tb  RM248-ISSR5-4 7 5107 100 0932 136  ATM
qPLSA-8  ISSR4-6-ISSR13-3 8 6.058 22 1.134 157 ATM

*Markers lined up are closer to the resective QTL
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Figure 1. Connected map and position of QTLs detected for the studied traits in the population of recombinant inbred
lines of the Neda x Ahlemitarom cross.
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Table 5. Identified QTLs for germination components in the population of Iranian rice recombinant lines under PEG

stress conditions

Sl F1 T i e

— #oglre Lo Silas pgiges,S Codse  Additive O+ Direction
trait QTL Flanking markers* LOD  Position  effect R? of ph
Fiulaer wo s
Percentof ~ JPGPEG-2  ISSR8-1-ISSR5-1 3.706 78 2.168 103 ATM
germination

Qs 5 S505 abgy o QTL 4y ol oy 00iS oz )L 5 a5 olo Silisw

*Markers lined up are closer to the resective QTL
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Abstract

In order to locate the QTLs associated with germination stresses and determine the contribution of each
QTL in phenotypic variation, traits of 74 individuals RIL F8 of crosses of Ahlemi Tarom x Neda. The
study was conducted at the University of Gonbad Kavous in 2017. The linkage map was based on 40
SSR markers, 16 ISSR markers (with 76 polymorph alleles), two IRAP markers (7 polymorph alleles)
and an iPBS marker (with 3 polymorph alleles) assigned the markers to 12 groups of 12 rice
chromosomes with a map length of 1491 cM and a distance between flanked markers of 13.07 cM. The
components of germination including germination percentage, coleoptile length, radicle length and
plumule length were recorded. Under normal conditions, nine genetic locations were detected. For the
length of the roots of five genetic locations on chromosomes 3, 5, 6 and 7, and for the length of the stem,
four gene locations were located on chromosomes 1, 5 and 7. Two genetic locations were detected in
mannitol for Cleoptil length on chromosome 6. For the root length of the seven QTLs, they were located
on chromosomes 3, 4, 6 and 7. For stem length, four gene locations were detected on chromosomes 4
and 6, which justified 8 to 11 percent of the phenotypic variation of the trait. Two genetic locations for
root length were detected on chromosomes 5 and 8, while QRASA-8 was able to justify 14.9% of the
phenotypic changes of the trait. There were also six genetic locations for stem length, which were located
on chromosomes 5, 7 and 8, respectively: 8.75, 9.5, 11.25, 9.8, 13.6 and 15.7% respectively phenotypic
changes justify the attribute. In the drought stress condition of polyethylene glycol, a gene site was
detected for germination percentage on chromosome 2 and at 78 centimeters from the beginning of the
chromosome, which justifies 10.3% of the phenotypic variation of the trait.
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