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1- Quantitative Trait Loci
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1- Simple Sequence Repeat (SSR) Primers
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Figure 1. Frequently distribution of grain appearance c‘uality traits in Rice for recombinant inbred lines from two population IR x Ali kazemi
(ALIR)(up) and Saleh x Ali kazemi (ALSA)(down). A, Ali kazemi; S, Saleh; IR, IR67017-180-2-1-2. The average of parental lines are indicated by
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Figure 2. Molecular linkage map of SSR markers and position of the QTLs of three trait of rice appearance
quality in two RIL populations. R and S after q indicate the QTL of IRA and SA populations, respectively
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Table 1. Analysis of variance for grain appearance quality traits in two RIL populations in Tonkabon and Rasht regions
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Table 2. Means + standard deviation (SD) and range of grain appearance quality traits in parents and two rice populatlons in two studied regions
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Table 3. Phenotypic correlation coefficients between graln appearance quallty traits in populatlon IR/Ali Kazemi (top of dlameter) and Saleh/Al Kazeml (down of dlameter) in two

studied regions
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Table 4. Additive (A) and additive x environment (AE) interaction effects of QTLs detected for rice grain appearance quality traits measured in two RIL populations under two regions

. QTL
CaoTrait QTL Marker interval Pc()siti;)n Parent A RZ%, AE; AE, RZ%e
cM
Alikazemi/IR RIL population

aly Jobo qGL3 RM3441-RM5955 456 AL -0.20 20.4
(yo o) qGL4 RM8218-RM3417 15.8 IR 1.10 25.2

qGW?7 RM1048-RM6344 85.5 IR -0.20 11.8
&l oy qGW5 RM5410-RM1237 67.5 AL 0.10 9.5
(s2eidse) qGW3 RM3441-RM5955 495 AL 0.25 10.8
o S5 qGSh3 RM3441-RM5955 455 AL -0.70 10.8

qGSh7 RM1048-RM6344 85.5 IR 0.85 11.2

Alikazemi/Saleh RIL population
by Jobo 4GL3 RM5955-RM1164 65.3 AL -0.90 20.1
(s2eidse) qGL5 RM421-RM178 103.2 SA 1.01 18.4 03 0.2 25
als joye RM5955-RM1164 64.9 AL 0.15 8.5
. qGW3

(s2eidse)

qGW5 RM3419-RM5410 50.5 SA -0.20 9.7
s S5 qGSh3 RM5955-RM1164 65.4 AL -0.65 10.5

gGShs RM3419-RM5410 50.4 SA 0.80 12.8
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Table 5. Comparison of M-QTLSs for rice appearance quality traits between two RIL populations in two environments

ALIR population ALSA population
Trait Chr QTL Marker interval Positive allele” QTL Marker interval Positive allele”
&l Jgbo 3 qGL3 RM3441-RM5955 AL qGL3 RM5955-RM1164 AL
&l oy 3 qGW3 RM3441-RM5955 AL qGW3 RM5955-RM1164 AL
&l oy 5 qGW5 RM5410-RM1237 AL qGW5 RM3419-RM5410 SA
aly S5 3 qGSh3 RM3441-RM5955 AL qGSh3 RM5955-RM1164 AL
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Table 6. Clusters of QTL for rice grain appearance quality traits detected in two RIL populations

Range of variance

Trait QTL Chr Marker interval population Positive allele® explained
GL+GW+GSh qGL3+qGW3-2+qGSh3 3 RM3441-RM5955 ALIR AL + AL + AL 10.8-20.4
GW+GSh qGW7+qGSh7 7 RM1048-RM6344 ALIR IR+IR 10.5-11.8
GL+GW+GSh qGL3+qGW3+qGSh3 3 RM5955-RM1164 ALSA AL + AL + AL 8.5-20.1
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Table 7. Interaction effect Epistasis (AA) and epistasis x environment (AAE) of detected QTLs of grain appearance quality traits in two regions for two
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Abstract

Rice grain appearance quality traits (APQ) affect consumer preference and marketing
acceptance and long grain rice has many customers on the international markets.In order to
identify QTLs controlling grain length, width and length to width ratio (shape) and QTL b
environment interactions a study was conducted on two set of recombinant inbred lines ERILS
of two rice populations derived from crosses of Alikazemi / IR67017-180-2-1-2 (ALIR
population) and Alikazemi / Saleh (ALSA) cultivars.The treatments of each RIL population
with five check varieties were evaluated in augmented based on randomized complete block
design with 5 replications in two regions of Rasht and Tonekabon in northern of Iran. Linkage
map of the two populations using 87 polymorph microsatellite markers (SSR) covered 1356.0
cM of rice genome with an average distance of 15.58 cM between two markers. In this study, a
total of 13 main QTLs (M_—QTLS? and 10 pairs of epistatic QTLs (E-QTLs) were identified for
three above mentioned traits, including seven M-QTLs and five pairs of E-QTLs for the ALIR
population and six M-QTLs and five pairs of E-%TLS for the ALSA population. Two QTLs,
qRGL4 (1.1) and qSGL5 (1.01), were increased the grain length with positive additive effect
and the highest justified phenotypic variance of 25.2 and 18.4%, respectively. In this study,
three QTL clusters were identified for APQ traits. Of these, two clusters were identified on
chromosome 3 that was effective in controlling all APQ traits in two populations with alleles
from a common Alikazemi parent. The third %TL cluster was determined on chromosome 7
consisting of gGWY and gGSh7 for %rain width and shape in the ALIR population. Therefore it
could be stated that the QTLs on each cluster were either tightly linked or had pleiotropic effects
with considerable influences in controlling rice APQ traits. A common marker of RM5955 was
found in the ALIR population with a genetic distance of about 3.7 centimeters with QTLs of all
three traits, and could be considered as a linked marker in breeding program. In this study, ten
pairs of E-QTL were identified for three traits including five pairs per population. The epistatic
effects in the ALIR J)qulation were mostly expressed by significant main QTLs (80%), while
they were expressed in the ALSA population more by non-detected main QTLs (60%).The
contribution of explained phenotypic variances of M-QTLs in controlling APQ traits were more
than epistatic QTLs. QTL by environment interactions revealed that ong_/ one main QTL had
significant interaction with environment, while no epistatic QTLs with additive x additive effect
were found to be interacted with environment. The appropriate QTLs and linked markers in this
study can be used in the breeding program to improve the appearance quality of rice grains after
fine-mapping and validation.
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