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Table 1. Mean, variance components, coefficient of variation and heritability of plant traits in 141 recombinant rice lines

ool sl O a2 Skl
Variance components Coefficient of variation (%) Heritability (%)

P Sl oSk s 5 55 I e 5 55 3o e

Plant traits Mean Phenotypic Genotypic Additive Environmental Phenotypic Genotypic Broad-sense Narrow-sense
NPP 20.23 21.16 11.65 5.83 9.51 22.86 16.96 55.07 27.53
NTP 21.56 23.85 14.89 7.45 26.88 22.75 17.98 62.43 31.22
PL 29.11 15.40 6.21 3.10 3.11 13.51 8.57 40.29 20.14
NGP 90.66 528.47 398.57 199.29 389.68 25.40 22.06 75.42 37.71
NUGP 29.72 277.44 230.02 115.01 142.27 55.75 50.76 82.91 41.45
NSP 120.37 719.95 536.76 268.38 549.58 22.29 19.25 74.55 37.28
PFP 75.64 137.59 117.78 58.89 59.43 15.54 14.37 85.60 42.80
TGW 24.04 10.51 9.14 4.57 4.10 13.52 12.61 86.99 43.49
GL 9.62 0.48 0.39 0.20 0.25 7.18 6.52 82.48 41.24
GW 2.53 0.05 0.05 0.02 0.02 9.25 8.61 86.81 4341
GS 24.30 5.73 451 451 3.65 9.85 8.74 78.77 39.39
PH 124.65 135.93 64.68 2.25 213.76 9.36 6.45 47.58 23.79
NDM 93.49 62.29 54.33 27.17 23.86 8.48 7.92 87.23 43.62
NDF 65.69 14.38 8.65 4.32 17.19 5.77 4.48 60.15 30.07
GY 3432.69 996820.83 600799.9 300399.9 1188063 29.32 22.76 60.27 30.14
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NPP: number of panicles per plant; NTP: number of tillers per plant; PL: panicle length (cm); NGP, number of filled grain.paniclel; NUGP: number of unfilled grain.panicle-
L NSP: number of spikelet.panicle™*; PFP: panicle fertility percentage; TGW: 1000 grain weight (g); GL: grain length (mm); GW: grain width (mm); GS: grain shape; PH:
plant height (cm); NDF: number of days to 50% flowering; NDM: number of days to maturity; GY: grain yield (kg.hat)
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Fig. 1. Grouping 141 rice recombinant lines based on morphological traits using cluster analysis by UPGMA
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Table 3. Mean and deviation from the total mean of groups of cluster analysis of 141 rice recombinant lines

b P o
Cluster Plant traits NPP NTP PL NGP NUGP NSP PFP TGW GL GW GS PH NDM NDF GY
ot 28.6 30.5 31.0 1143 19.8 133.7 85.3 239 9.30 2.54 2356 1235 94.8 66.7 6043.7
) ek Cluster mean
uster Fok ol 90 18 236 99 134 97 -01 033 001 -074 L1 13 10 26110
Deviation from total mean
i oSl
22.3 23.7 29.2 989 248 123.7 80.0 24.3 9.58 2.56 2440 1248 92.8 65.8 4109.3
Y ad Cluster mean
uster Skl o0 01 82 -49 33 43 03 004 002 010 01 0.7 01 6766
Deviation from total mean
B oSt
17.7 189 28.9 81.2 350 116.3 70.9 23.8 9.69 251 24.26 1246 94.1 655 2610.3
¥ak Cluster mean
Cluster 3 S le 5l sl i
. & o Sl Sl -25 -26 -02 -94 53 -41 -48 -0.2 0.07 -0.02 -0.04 0.0 0.6 -0.2 -822.4

Deviation from total mean

Jf slass :NSP g 43 df‘,.g 4l sluxs :NUGP @i s ails sl NGP (e l) ad g Jsbo ZPL(A:};. BEECSIEIRE NTP (& g 3> 4d g3 3ldaT :NPP
G Jsb ) IS GBS (e e) wils o e :GW (2 o) 4> J b :GL ;(rjf) 615 58 355 TGW cai 5 (5,9, deo )5 PFP s 5 (aai =) s

(J&):C;%)&b:ﬁw:GY g;A:..u)lSJ'}):NDM cda.,\lf.\.;):N t ;5,:NDF L(}A&JLW)AQ‘}{CL&JJ‘ZPH wls (o
NPP: number of panicles per plant; NTP: number of tillers per plant; PL: panicle length (cm); NGP, number of filled
grain.panicle’’; NUGP: number of unfilled grain.panicle’; NSP: number of spikelet.panicle; PFP: panicle fertility
percentage; TGW: 1000 grain weight (g); GL: grain length (mm); GW: grain width (mm); GS: grain shape; PH: plant height
(cm); NDF: number of days to 50% flowering; NDM: number of days to maturity; GY: grain yield (kg.ha?)
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=Y #Y ;5 (Khadem Hosseini and Rabiei, 2021)
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Table 4. Evaluation of the accuracy of clustering of 141 rice recombinant lines resulting from cluster analysis

using detection discriminant function analysis

Ao y3/ 30 Group number o, 8 s ls o 55 sl
Number/Percentage 1 2 3 Number of genotypes
s 5 0 0 5
’ 3 62 2 67
Number 0 0o 7 71
100 0 0 100
Per:;;t"a ] 45 925 3 100
g 0 0 100 100
Grouping accuracy (%) 96.5
Wilks' Lambda 0.241
Chi-square 199.029
Significant level 0.000
aMduugﬂméuJﬁbbjj@lw j‘dbéjybww#\j)&lﬁ)}ﬁﬂm
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Table 5. Results of factor analysis for the plant traits in 141 rice recombinant lines

Factor loading Lele L
Jsl Jele £33 ol pm Jolo &S e bl
Plant traits A Sliv First factor Second factor Third factor Communality
No. panicle.plant G s ase sl 0.764 -0.203 -0.056 0.856
No. tiller.plant? g eyl 0727 -0.315 -0.081 0.867
Panicle length (cm) weJb  0.616 0.442 0.016 0.898
No. filled grain.panicle s s p 4ol 0.840 -0.180 -0.029 0.887
No. unfilled grain panicle 2* <= =" ‘L—’“ -0.582 0111 -0.366 0.987
e

No. spikelet.panicle? a4l S sl 0.612 -0.335 -0.234 0.339
Panicle fertility (%) W b ey 0573 -0.393 0.139 0.854
1000 grain weight (g) a0 0.575 0.414 -0.202 0.645
Grain length (mm) alsJb 0.085 0.785 -0.375 0.852
Grain width 4ls Lo, -0.053 -0.690 -0.103 0.633
Grain shape (mm) gl Ko 0.213 0.524 -0.189 0.598
Plant height (cm) supls,  -0.619 0.049 -0.123 0.574
Days to maturity S, b5y, -0.424 -0.052 0.569 0.812
Days to 50% flowering AU asys0 b, -0.173 -0.353 0.514 0.415
Grain yield (kg.hat) glss Ske  0.851 0.281 0.238 0.851
Eigen value onylae  4.459 3.531 2.712 -

Variance (%) bty oy 42.45 33.33 20.21 -
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Fig. 2. Distribution of 141 rice recombinant lines based on the first (grain yield) and second

(appearance quality) independent factors
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Table 6. Mean of important plant traits in superior rice recombinant lines
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Plant trait A Slis
2SS 54l
ad g Jsb ad gt s dls ab g als JS sl ad e 5ys)b als 58 05y Sppls)y 4l 5 Ses
Yot 6y ay  Paniclelength  No. filled No. unfilled ah g Panicle fertility 1000 grain Plantheight  Sa.,t;s, Grainyield

No. line No. tiller.plant* cm) grain.panicle’? grain.panicle® No. spiklet.panicle! (%) weight (@) cm)  Days to maturity (kgha?
2 33.20 29.59 97.40 7.73 105.13 92.65 26.66 121.13 93.00 6517
17 28.13 29.55 151.27 21.89 173.16 87.34 18.83 109.07 90.33 5788
83 31.17 30.03 100.20 25.35 125.55 79.21 25.73 138.93 86.33 5964
140 28.20 31.63 112.53 22.27 134.80 82.86 24.49 132.53 94.33 5690
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Assessment of genetic variation among F11 generation recombinant inbred lines
and identification of rice (Oryza sativa L.) promising lines

Jokar-fard. V.1, B. Rabiei? and E. Souri-laki®

ABSTRACT

Jokar-fard. V., B. Rabiei and E. Souri-laki. 2023. Assesment of genetic variation among F1: generation recombinant inbred
lines and identification of rice (Oryza sativa L.) promising lines. Iranian Journal of Crop Sciences. 25(1): 55-70. (In Persian).

Rice is one of the important and staple food crops in Iran, and its grain yield improvement has always been
the most important objective in rice breeding programs. One of the important breeding methods in rice is
crossing between selected varieties to develop recombinant inbred lines (RILs), and then identifying promising
lines. This experiment was carried out with the aim of identifying high-yielding superior lines. One hundred
forty one recombinant inbrd lines together with their parental cultivars were evaluated using randomized
complete block design with three replications in research field of faculty of agricultural sciences, University of
Guilan, Rasht, Iran, in 2018. Important agronomic traits were measured and recorded for all RILs. Analysis of
variance showed that there was significant differences among RILs for all studied traits, indicating significant
genetic variation among them. Estimated coefficients of phenotypic and genetic variations as well as variance
components also showed that there was considerable variation among RILs population, particularly for number
of filled and unfilled grains panicle, number of panicles plant?® and grain yield. The narrow-sense heritability
varied from about 20% for panicle length to 43% for grain width, days to maturity, and 1000-grain weight.
Factor analysis showed that three main and independent factors explained about 96% of the total observed
variance among RILs, and were the main reasons for significant relationships between traits. These three factors
were deignated as yield and its components, grain appearance quality and phenological factors. Cluster analysis
by UPGMA method classified the 141 studied RILs into three clusters. Cv. Sepidrood and cv. Gharib (parental
cultivars) were grouped in the first and second clusters, respectively. Evaluation of the cluster values for
different traits showed that the first cluster had the highest values for grain yield and its components and the third
cluster for grain dimensions and appearance quality. In conclusion, the results of this experiment showed that
there was significant genetic variation among the studied RIls. Therefore, successful improvement of important
agronomic traits, particularly grain yield and its components, is feasible. The superior high-yielding lines with

desirable appearance quality were also identified.
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