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Table 1. Phenotypic (upper diagonal) and genotypic (below diagonal) correlation coefficients among the
studied traits in 141 rice F1; lines

Trait" NPP NTP PL NGP NUGP NSP PFP TGW
NPP 1 0.99* -0.19° -0.19° -0.28™ -0.33" 0.15 -0.03
NTP 0.99" 1 -0.19° -0.18" 027" -0.32" 0.15 -0.04
PL -0.29™ -0.27" 1 0.25™ 0.24" 0.36™ -0.11 0.11
NGP -0.30™ -0.27" 0.33™ 1 -0.11 0.79™ 0.49 -0.37"
NEG -0.42™ -0.39™ 0.24™ -0.15 1 0.53™ -0.89 -0.16
NSP -0.53™ -0.49™ 0.45™ 0.76™ 0.52" 1 -0.14 041
PFP 0.22* 0.20* -0.09 0.50* 091" 017" 1 0.01
TGW -0.04 -0.05 0.12 -0.41" -0.19" -0.48™ 0.02 1
GL -0.04 -0.04 021" -0.28™ 0.07 -0.19° -0.16 0.40™
GW 0.01 0.01 -0.00 -0.18" 027" -0.33" 0.18 0.60™
GS -0.03 -0.04 0.15 -0.39™ 021" -0.47" 0.05 0.89™
PH -0.12 -0.13 0.28™ -0.16 0.02 -0.13 -0.08 0.14
NDM -0.20™ -0.18" 037" -0.03 0.43" 0.26™ -0.39 -0.15
NDF -0.28" 021" 0.12 0.31™ 0.06 031" 0.02 0.01
GY 0.51* 0.52* 0.17 0.51* -0.58™ 0.06 0.66™ 0.12
Table 1. Continued dolol =Y Jgu
Trait" GL GW GS PH NDM NDF GY
NPP -0.02 -0.00 -0.03 -0.06 -0.10 -0.15 0.61°"
NTP -0.02 -0.00 -0.03 -0.07 -0.10 -0.12 0.61"
PL 0.18" -0.00 0.13 0.17 032" 0.07 0.10
NGP -0.25™ -0.13 -0.31" -0.06 -0.04 021" 0.52™
NEG 0.06 -0.24™ 0.17° 0.02 037" 0.06 -0.40
NSP 017 -0.26™ -0.37" -0.04 0.20° 021" 0.20°
PFP -0.15 0.17 0.04 -0.03 -0.35" -0.00 0.54™"
TGW 0.38" 0.55" 0.80™ 0.07 -0.15 0.04 0.11
GL 1 -0.31° 0.44™ -0.01 -0.10 -0.03 -0.05
GW -0.37* 1 0.71* 0.04 -0.09 0.06 0.11
GS 0.39™ 071 1 0.01 -0.16 0.03 0.05
PH -0.01 0.04 0.01 1 0.12 -0.19° -0.05
NDM -0.12 -0.09 -0.18" 0.16 1 0.15 -0.16
NDF -0.08 0.09 0.02 -0.35™ 0.16 1 0.10
GY -0.05 0.12 0.07 -0.13 -0.22" 0.14 1

" The symbol of traits are including: NPP, number of panicle per plant; NTP, number of tiller per plant; PL,
panicle length; NGP, number of grain per panicle; NUGP, number of unfilled grain per panicle; NSP, number of
spikelet per panicle; PFP, panicle fertility percentage; TGW, 1000-grain weight; GL, grain length; GW, grain
width; GS, grain shape; PH, plant height; NDM, number of days to maturity; NDF, number of days to flowering;

GY, grain yield.

P

s *and **: Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 2. Phenotypic (up, underline) and genotypic (below, underline and bold) path coefficients and indirect effects of
first- and second-order predictor variables on grain yield

Direct and indirect Direct and indirect Direct and indirect Direct and indirect

lols wls o Slee code s ol @) Clao
w35 Jsl sy Slis plad sl (a3l cnl jo 2o
Ahg> )0 5 4l dlawi igy [0 Adgr olawd ) Cole
5 S e g oS estatdl Byl (&l Sl e
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5 ol Al 0)90 S gz o (S, U ogs, sl
e i AdeS 10 Sgy ails slaws gl (S8 8 iy
950) 5l gl dwle Sgy dils olaws ialS cqgz j0
sbn¥ Sl 4 wlgioe (s ool wlol 5 238
A5 ol 5l g 09d jamie FeS Sgy ails olawi b g (595
53 amlio g Jol paPls l Sogllhae pes aSld 50
50 Olas olaws olidl as ols (lis pes g Jol Lalis
AL o 22 ls Gaiesge GBI p s (als
Lol aiedgu il azls 4 sado)ly Slas o))

\td

Trait' effects on GY effects on NPP effects on NGP effects on TGW
NPP NGP TGW NTP NDF NUGP NSP NSP GS
NPP 0.780 -0.153 -0.014
0.824 -0.290 -0.023
-0.14 . -0.
NGP 0.145 0.824 0.159
-0.244 0.977 -0.226
TGW -0.025 -0.300 0.437
-0.035 -0.397 0.556
NTP 0.985 0.004
0.976 0.015
-0.12 -0.
NDF 0.120 0.028
-0.207 -0.069
-0.725 0.613
NUGP .
-0.760 0.607
-0.380 1.167 -0.138 -0.276
NSP
-0.398 1.160 -0.072 -0.405
0.051 0.744
GS 0.034 0.860
": The symbols of traits are the same as in Table 1.
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Table 3. Trait combinations and their economic values to calculate nine base selection indices

Trait' NPP NTP PL NGP NUGP NSP PFP TGW GL GW GS PH NDM NDF GY
Index1 1 1 0 1 1 1 0 1 0 0 1 0 0 1 0
Index2 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0
Index3 1 0.5 0 1 0.5 0.5 0 1 0 0 05 O 0 05 0
Index4 0 1 0 1 1 1 1 1 1 1 1 0 1 0 0
Index5 0.78 0 0 0824 O 0 0 0437 O 0 0 0 0 0 0
Index6 0.824 0 0 0977 0 0 0 055 0 0 0 0 0 0 o0
Index7 O 0.624 0 0.754 0.829 0.746 0.856 0.87 0.825 0.868 0.788 0 0.872 0 O
Index8 0.613 0.608 O 0519 -0403 0.195 0541 0 0 0 0 0 0 0 o0
Index9 0.51 0.521 0.174 0.506 -0.577 0 0.656 0.437 0 0 0 0 -0223 0 O

¥ The symbols of traits are the same as in Table 1.
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Table 4. Expected genetic advance in each trait (A) with 10% selection intensity (k= 1.76), expected genetic
advance in all traits (AH), correlation coefficients between total genotypic worth and each of the indices (Rur),
genetic correlation coefficient between index and grain yield (Rg (a)1) and relative efficiency of the index
according to grain yield selection according to base index method (RE)

Expected genetic

Evaluated index

advance in each

trait (A) 1 2 3 4 5 6 7 8 9
NPP -2.21 -0.74 -1.87 -2.36 -0.76 -0.86 -2.46 0.75 1.51
NTP -2.18 -0.68 -1.83 -2.39 -0.70 -0.81 -2.50 0.90 1.66
PL 1.72 1.22 1.66 1.86 1.18 1.20 1.94 0.43 -0.08
NGP 22.51 28.56 2584 2546  29.31 2945 2526  25.87 19.54

NUGP 1090  -6.25 6.08 7.79 -5.70 -5.56 8.03 -14.95  -20.99
NSP 33.41 22.61 31.92 3325 23.61 23.89  33.29 10.91 -1.45
PFP -2.36 9.46 1.26 0.34 9.22 9.17 0.17 14.37 16.89
TGW -1.85 -1.30 -1.78 -1.86 -1.61 -1.58 -1.80 -1.27 -0.19
GL -0.17 -0.23 -0.20 -0.20 -0.25 -0.25 -0.20 -0.26 -0.18
GW -0.09 -0.03 -0.07 -0.08 -0.04 -0.04 -0.08 -0.01 -0.04
GS -1.28 -0.89 -1.23 -1.28 -1.09 -1.07 -1.25 -0.80 -0.05
PH -2.07 -2.09 -2.19 -1.53 -2.16 -2.13 -1.44 -2.15 -1.63
NDM 2.63 -1.02 1.62 3.39 -0.85 -0.82 3.64 -2.85 -4.92
NDF 1.60 1.29 1.59 1.50 1.27 1.30 1.52 0.78 0.36
GY 201.16 77234 394.62 284.41 74093 731.81 26853 929.85 973.01
AH 7333 3191 49.13 7629  27.00 32.04 5848  34.49 39.13
Rur 0.83 0.84 0.82 0.84 0.85 0.85 0.85 0.88 0.91
Raan 0.15 0.57 0.29 0.21 0.54 0.54 0.20 0.68 0.71
RE 0.21 0.81 0.41 0.30 0.78 0.77 0.28 0.97 1.02

T: The symbols of traits are the same as in Table 1.
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Table 5. Ten percent of the best Fj; lines selected based on nine base selection indices

Index 1 Index 2 Index 3 Index 4 Index 5
Index value Line Index value Line Index value Line Index value Line Index value Line
555.23 10 195.25 17 371.87 10 650.96 10 152.49 17
520.78 86 190.05 46 351.76 17 613.1 86 148.5 46
508.28 17 188.52 10 345.22 86 600.5 17 147.23 10
496.26 120 187.62 120 341.94 120 596.91 46 146.22 120
493.08 46 181.46 135 341.56 46 596.72 120 140.42 135
482.87 109 174.88 60 323.23 135 577.12 82 133.79 60
481.97 62 169.67 86 322.09 60 575.38 62 132.08 86
478.51 13 166.99 47 320.63 109 575.38 109 129.17 47
473.18 91 166.01 142 319.86 62 572.37 60 126.54 118
470.31 121 165.55 118 314.93 82 571.66 91 126.19 138
470.06 82 165.43 45 311.66 91 570.25 135 126.11 142
469.75 58 164.81 138 310.21 142 569.7 107 125.54 45
469.3 60 162.25 1 309.1 107 565.13 40 124.37 1
466.41 41 161.95 140 306.81 45 560.02 13 123.43 87
465.41 107 160.2 87 306.66 13 558.07 142 122.88 140
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Table 5. Continued

aalol -0 Jga

Index 6 Index 7 Index 8 Index 9

Index value Line Index value Line Index value Line Index value Line
178.98 17 513.42 10 183.23 17 141.92 17
174.58 46 484.91 86 176.99 46 136.34 46
173.73 10 472.63 17 174.45 120 135.14 2
171.94 120 471.17 46 169.5 135 134.74 135
165.35 135 470.96 120 162.96 47 134.12 120
157.4 60 459.22 82 159.48 10 131.04 47
156.18 86 456.91 62 159.04 138 128.33 1
151.81 47 456.84 109 158.94 60 127.42 138
149.11 118 455.3 91 158.64 1 127.16 139
148.49 142 453.95 60 157.69 2 125.29 118
147.86 138 453.79 40 155.41 139 125.23 31
147.71 45 452.16 107 154.97 118 125.19 144
145.88 1 451.34 135 152.97 140 123.83 102
145.32 87 446.29 13 151.91 142 123.72 131
144.5 82 443.76 142 149.72 144 122.95 60
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Abstract

The most important breeding objective in most crop plants is to increase grain yield, however, the
complex genetic nature of grain yield and the influence of other traits make direct selection based on
grain yield less successful. Therefor, it is necessary to introduce the other traits with simpler
inheritance and higher heritability than grain yield as selection criteria, so that indirect selection based
on them can lead to improve grain yield in the studied population. The objective of this study was to
identify and introduce appropriate selection criteria to improve grain yield in an Fi; rice population
using base selection index. The plant materials of this study were 141 recombinant inbred lines of F;
generation derived from a cross between two Iranian rice cultivars, Gharib and Sepidrood, which were
planted in a randomized complete block design with three replications at research field of Faculty of
Agricultural Sciences, University of Guilan, Rasht, Iran, in 2018. The studied traits were included
days to 50% flowering, days to maturity, plant height, number of total tiller and panicle per plant,
panicle length, number of filled and unfilled grain per panicle, number of spikelet per panicle, panicle
fertility percentage, 1000 grain weight, grain length, width and shape and grain yield. The results of
phenotypic and genotypic path analysis showed that number of panicle per plant, number of grain per
panicle and 1000-grain weight had the most positive and significant direct effects on grain yield.
Assessing the base selection indices and comparing them based on different evaluated criteria,
specially genetic advance of each trait and relative efficiency of index- based selection than direct
selection of grain yield also showed that the use of base selection indices based on phenotypic and
genotypic correlation cefficients as well as path coefficients of number of panicle per plant, number of
filled grain per panicle and 1000-grain weight were the most appropriate indices for selecting high
yielding lines in the studied F;; population.
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