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Table 1. The parental characteristics of the Fs population used in this study

Tarom

Tarom

Traits Deylamani Saleh Traits Deylamani Saleh
Yield (ton/ha) 4 5.9 Panicle extension (cm) 104 33
No. of total tillers 13.9 19.3 Panicle length (cm) 25.8 345
Days to 50% flowering 82 94 Crude grain length (mm) 7.1 7.54
No. of filled grain/panicle 1225 139.2  Crude grain width (mm) 1.9 22
Plant height (cm) 135.9 114 Amylose content 204 26.72
100 grain weight (g) 24 2.8  Geldtinization temperature 3.2 7
Flag leaf length (cm) 35.6 30.2 Gel consistency 60 30
: Stron Non-
Flag leaf width (cm) 11 13 Aroma arom at?c aromatic
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Table 2. Analysis of variance for the evaluated traits based on the data of 1% year (2015)

Source of

Mean squares

No. of

No. of

100

variation df hPI.ant No.of Panicle Leaf Leaf o o empty  grain Grain
eight panicle length length  width grain gran  weight yield
Treatment 136 178.68™ 9.82" 21.52™ 4152" 2581" 3342 2840" 9854™ 6.32"
Block 3 33.25" 1152 5133 619" 2.6m™ 110.8™ 8.25™  17.40™ 658"
Control 3 17654 37.23" 78.12" 13.7m 4.2 734" 79.6” 61.1"" 12.3"
Error 9 7.43 241 4.32 9.65 6.70 7.80 9.60 7.20 0.54
CV (%) - 2.62 10.9 7.2 6.7 19.1 185 1.7 19.7 115
nsand **: Not-significant and significant at 1% probability level, respectively.
[QARIN)) 6“)5 ey Jlo sleools sl » @Li)')l 3,90 Sl ijlﬂ)lj 45205 =Y Jgu
Table 3. Analysis of variance for the evaluated traits based on the data of 2 year (2016)
Mean squares
Sourceol gy Plat  No.of - Pericle. Fizglecf Flaglet e ety 100gran  Grain
eight panicle length length  width grain grain weight  yield
Treatment 136 17441 27.46" 25.16" 4516" 3945 27.06"" 33517 12118 7.78"
Block 3 2898 15.16" 5797 6560 630" 84.42" 11.89™ 21.04" 423"
Control 3 17227 4078 81.76" 164.8™ 7.84™  77.04" 7324 17.34™ 9.52""
Error 9 3.16 6.05 7.96 3.96 10.34 5.44 6.13 4.84 1.63
CV (%) - 357 9.82 6.45 554 11.23 19.54 6.63 17.64 10.49

nsand **: Not-significant and significant at 1% probability level, respectively.
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Table 4. Simple correlation coefficients among evaluated traits based on the data of 1% year (2015)

Trait 1 2 3 4 5 6 7 8 9
1. Plant height 1.00
2. No. of panicle 0.31" 1.00
3. Panicle length 0.37" 0.41" 1.00
4. Flag leaf length 007 016 059" 100
5. Flag leaf width 0.18" -0.37" 0.59" 0.49™ 1.00
6. No. of filled grain 0.34" 0.33" 038" 037" 044" 1.00
7. No. of empty grain 0.05™ -0.14 -0.36" -0.09™ -0.03® -0.39" 1.00
8. 100 grain weight 0.09™ -0.05"™ 0.07™ 0.18" 0.38" 0.25" -0.44" 1.00
9. Grainyield -0.34" 0.48" 0.31" 0.34" 0.38" 0.53" -0.27" 078" 1.00

s " and *": Not-significant and significant at 5% and 1% probability levels, respectively.

OYA0) 2ly; oo Jlow soosls sl 1 byl 8,50 Slao (o ool (Kiaod ol 5 -0 Jsox
Table 5. Simple correlation coefficients among eval uated traits based on the data of 2 year (2016)

Trait 1 2 3 4 5 6 7 8 9
1. Plant height 1.00
2. No. of panicle 0.29" 1.00
3. Panicle length 0.41" 0.44™ 1.00
4. Flag leaf length 0.04"s 0.32" 0.34" 1.00
5. Flag leaf width 0.29" -0.14 0.57" 0.47" 1.00
6. No. of filled grain 0.42" 0.29" 0.39" 0.32" 0.47" 1.00
7. No. of empty grain 0.01™ -0.11 -0.13 -0.17 -0.02=  -017 1.00
8. 100 grain weight -0.14 -0.01"  0.001"™ 0.19 0.11" -0.18" -0.23" 1.00
9. Grainyield -0.36" 0.47" 0.28" 0.37" 0.38" 0.49" -0.29™ 0.59" 1.00

s *and *: Not-significant and significant at 5% and 1% probability levels, respectively.

Jle 90 laosls Kl (bl 3 b3 0550 Slae (g ool (Ko colpo -F Jgox
Table 6. Simple correlation coefficients among evaluated traits based on two years average data

Trait 1 2 3 4 5 6 7 8 9
1. Plant height 1.00
2. No. of panicle 0.23" 1.00
3. Panicle length 0.49™ 0.46" 1.00
4. Flag leaf length 037" 036" 064" 1.00
5. Flag leaf width 0.28" -0.23" 0.59" 0.59" 1.00
6. No. of filled grain 0.22" 0.27" 0.46" 0.41" 0.44™ 1.00
7. No. of empty grain 0.05™ -0.12" -0.15" -0.19™ -0.13 -0.17" 1.00
8. 100 grain weight 0.11" -0.05™ 0.06™ 0.13 0.23" -0.18™ -0.24" 1.00
9. Grainyield -0.27" 0.51" 0.31" 0.29" 0.36" 0.49™ -0.38" 0.62" 1.00

s, *and *: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 7. Stepwise regression analysis of the grain yield for the data of 1% year (2015)

Step Variable Partial standardized Intercept  Adjusted R> Cumulative R?
regression coefficient

1 100 grain weight 0.547 8.33 0.29 0.29
(X1)
2 No. of I')'('Sd grain 0.391 6.41 0.35 0.64

Y=4.7+0.55 X1+ 0.39 X>

OY0) £ly; pgo Jlw sloosls (gl ails o Sloe pl8 4y o8 g )55 525 A Jga
Table 8. Stepwise regression analysis of the grain yield for the data of 2" year (2016)
Partial standardized

. . 5 . 5
Step Variable regression coefficient Intercept  Adjusted R* Cumulative R

100 grain weight
0.589 6.3 0.35 0.35
X1)
No. of filled grain
0.483 7.2 0.23 0.58
(X3)
Panicle length
3 X2 0.235 4.6 0.15 0.73

Y=52+0.59 X1+ 048 X2+ 0.24 X3

Jbo 93 sloosls (S0l ulul 2 ails 3 Shos o5 @ 015 (g 55 41525 -8 Jgor
Table 9. Stepwise regression analysis of the grain yield for two years average data
Partial standardized

i i 2 i 2
Step Variable regression coefficient Intercept  Adjusted R“ Cumulative R

100 grain weight
1 0.49 94 0.26 0.26
X1)
No. of tillers
2 0.41 8.1 0.21 0.47
X2)
No. of filled grain
3 0.37 59 0.19 0.66
X3)
Y=42+0.49 X1+ 0.41 X, +0.37 X3
5 dld do 55 Olas as slo las (Vo Jauz) Jol Jw 5o lizee Slao o blo )l (S8 aSiyl 4 azxgi b
S i s Hi Gl o ey adgs o il olaws gz b Slao calil g soliay gbasl p ed iy
s Sl aingy alls 0, Slee 5 +/YYA 4 +/AAF Slao gl a8 bSOl g o)l ol Coenl oS A
poals ao 39 Giyb gl Adgs o wl dlaw Cae a4 ool b (Slas plo (28,5 L (o et £
209 (-0 /V V) e aldl g YL LM 3o ails o Slas 5 wolia sbaly o plply wuls valex Jlos
SRl rge 5 05 (e o 53 52 s i BT 0z 5 e BT Gl U5 i losly alolid
5 0L patiws Hil 092 Jdods Jg il als o ,Slas Ao 0,00 Wb als o Slee p calizre Slaw puline s
3 il dlaxi by CIVA) als o,Slee L als wo (39 yokie ool 4 (Sabokdast and Kheyal parast, 2008)
Al g wo e K il mhaw jo (1OY) abg> (Jshro) anly o ails o Slae ode 4y 30 aloxil (5l
o bl plarea wilgi oo Cdo g30nl (nl b Slaysie o8 & o Sge )5, Joo )0 39290 Slio g
g B e dils o Sles dgupn 9 Plol Sy nlio Sly code 400 mls ol a8 3 las o (o) Jdiuw
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Table 10. Direct and indirect effects of the evaluated traits on grain yield of rice lines based on the data of 1%

year (2015)
. Indirect effect via
Traits Direct Correlati ith i
effect 100 grain weight No. of filled grain orr I)(/)iglvgl gran
100 grain weight 0.886 - -0.106 0.78
No. of filled grain 0.728 -0.201 - 0.53
R?=0.73 Residual effects= 0.52

g 10 5 ails olaws e 5 ,b 3l g oaalS (-+/140)
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Slr S e Olsea alls wo (9 asile Wl e
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39 (+17Y V) 0 Slos (59, puiinnn Sl oy 505 o dlig>
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SIOFF L plp gt el o ol Jlade a5 5 eailesdl
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sleJole 5 Glav 4 awsy oo Hhia (VY Jgaz) wis S
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Appe gy 5l Jel mlbs el
» i Olao s cge (Honarngad, 2003)
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ol plas callae o Slee L ol i 8
48,5 alil cole 435 (Gunasekaran et al., 2010)
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Table 11. Direct and indirect effects of the evaluated traits on grain yield of rice lines based on the data of 2™
year (2016)
Indirect effect via

Direct

Trait i
effect 100 grainweight No. of tiller No'g?;ifr'wl led Correlation with yield
100 grain weight 0.754 - -0.018 -0.145 0.59
No. of tiller 0.557 -0.195 - 0.111 0.47
No. of filled grain 0.621 -0.295 0.165 - 0.49
R2=0.78 Residual effects= 0.47

Table 11. Direct and indirect effects of the evaluated traits on grain yield of rice lines for two years average data
Indirect effect via

Trait Divect f filled
effect 100 grainweight No. of tiller No.g(;a"; Correlation with yield
100 grain weight 0.926 - -0.049 -0.257 0.62
No. of tiller 0.719 -0.347 - 0.142 0.51
No. of filled grain 0.582 -0.275 0.185 - 0.49
R°=0.68 Residual effects= 0.566
GG ey QBRG] )0 cage A WSlgT g0 K S Az
G o g axdl andls ails o Slee ulidl oo 55 aS olo las ol iz 5l ol bl (fgamms o
Slas pl e S 0 glhia b eolia slacJlad 5 59l dazn olaws ls o 5s wile Slas jl eolaul
D9 dils o, Slas iuli8l Coge Wilgs o oo o Ol (gl Adgs oy ails Slaed yiores
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Abstract

To investigate the relationships among effective traits on grain yield and determination of and the
relationships among them, 137 rice recombinant lines from Fs population along with four control
cultivars (Tarom Deilamani, Hashemi, Saleh and Ali Kazmi) were evaluated for nine important
agronomic traits and two crop seasons (2015-2016) in a augment design with four blocks. The results
of analysis of variance indicated a significant difference among the lines for al evaluated traits. Also,
the differences among control varieties were significant for all traits except for leaf length and width.
Simple correlation coefficients were calculated for each year separately and showed that 100 seed
weight, number of fertiletillers, number of filled grains, panicle length, leaf length and leaf width had a
positive correlation with grain yield. Multiple regression analysis by stepwise method was calculated
for each year separately and the results showed that for the first year, 100-grain weight and number of
filled grain per panicle traits were entered into model, respectively, that explained 62 percent of grain
yield variations. For the second year, 100-grain weight, number of filled grain per panicle and number
of panicles traits were entered into model, respectively, that explained 73 percent of grain yield
variations. Also based on path analysis results, after 100-grain weight (0.926), the number of tiller
(0.739) and number of filled grain per panicle (0.682) traits have the most and positive direct effect with
grain yield and thus, these traits could be considered as selection criteriafor grain yield improvement in
rice. Thelinesinclude 9, 132, 133, 24, 52, 83, 5, 40, 78 and 19 were selected as dite lines based on the
above criteria. Due to the fact that these traits had a great effect on yield, the selected genotypes can
effectively be used as high yielding lines for future studies based on these indices.

Keywords: Path analysis, Stepwise regression, Yield, Recombinant Lines.
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