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Table 1. Correlation coefficients between grain yield and related characteristics in recombinant inbred lines of rice

Plant characteristics A8 Slis DF DM NTP NPP FLL FLW FLA PH PL AL NESP NFGP  NTSP PF
DF @:Jf U ey sldws 1

DM Sy b5, 0s 099 1

NTP Gy amy sl 0.04 0 0.04™ 1

NPP Spysase sl 005" 0.06" 0917 1

FLL (cm) xS pdsb 0227 022 -0.03"  -0.03" 1

FLW (cm) S, se 0297 0307 005" 008" 026 1

FLA (cm?) xS poele 03270327 0.01™  0.03"  0.80™ 0.78™ 1

PH (cm) Sypl,  -0.15"  -0.15™  0.05™  0.02"  0.17°  -0.00" 0.09" 1

PL (cm) e db 0137 0.14"  0.12™  0.11"  0.26™ 0.15m 0.25™ 0.42* 1

AL (cm) KLy -0.30m -0.03" -0.17°  -0.13"  0.03™ -0.01" 0.02  -0.01" -0.11™ 1

NUGP g Syl 0317 0317 0.10™  0.14" 0.04™ 0.06" 0.05™  -0.19" 0.117  0.05™ 1

NFGP g s pabsls  0.05"  0.06™  0.02" -0.02"  0.13" 0.20" 0.21" 0.14" 0.18*  -0.09" -0.13" 1

NTSP gl sl 0277 0.09™  0.09"  0.09"  0.12" 0.20" 0.20" -0.03m 0.22* -0.03"  0.64™  0.68™ 1

PF (%) e gk ol <0297 -0.05"  -0.05"  -0.10"  0.01"  -0.01™ 0.01m 0.21* -0.03"  -0.09" -0.91"  0.43™ 0.34™ 1
1000 GW (g) glsjlpoass <0377 -0.07"  -0.07"  -0.12™  0.00™  -0.03"  -0.01" 0.19* -0.03"  -0.02" -0.75"" -0.00"  -0.56"" 0.71*
GY (kg.ha!) gy s See -0.04™  -0.04™ 0417 045" 026" 0.23* 0.26™ 0.14" 0.26™  0.04™  0.05™  0.28" 0.26" 0.06"
RWC (%) E i ST Gl -0.17" 017" 0.16™  0.12™  -0.08" 0.01"  -0.05™ 0.02m 0.05™ -0.08™ -0.05" -0.17 -0.17* 0.00"
RWD (%) &Ky o ST 3408 0.17% 0.17" -0.16"™ -0.12"  0.08" 0.01m 0.05"  -0.02" -0.05™  0.08"  0.05™  0.17" 0.17* -0.00m
CT (°C) AL iy gls 004" -0.04™  -0.34" -0.39"  -0.00™ -0.17" -0.11™  -0.02" -0.08"  0.08™ -0.08™ -0.24" -0.24"  -0.05"
SPAD S Jds S sue 0.06™  0.07"  0.11™  0.13™  -0.04™ 0.15m 0.05"  -0.08" 0.10™  0.11"  0.24™  0.08" 0.24™  -0.13"s
Cha (mg.g'Fw) a iyl -0.12™  -0.12"  0.19" 0.15"  -0.06™ -0.02"  -0.05™ 0.05™ 0.05™  -0.04" -0.04™ -0.18" -0.17* -0.00m
Chb (mg.g"'Fw) b syl -0.08" -0.08"  0.19 0.15"  -0.06™ -0.01™  -0.05™ 0.04" 0.04™  -0.03" -0.02" -0.18" -0.14"  -0.02™
TCh (mg.g'Fw) JS Jés s -0.10™  -0.11"  0.19" 0.15"  -0.06™ -0.01™  -0.05™ 0.05m 0.05™  -0.04" -0.03" -0.18" -0.16" -0.01m
Proline (pmol.g"'Fw) sy -0.09  -0.09™  0.15"  0.10™  -0.06™ 0.10™ 0.02  -0.07 0.02" -0.10" -0.01" -0.00"  -0.01™ 0.02"
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Table 1. Continued
Plant characteristics A8l 1000GW GY RWC RWD CT SPAD Cha Chb TCh  Proline
DF @;L}f G 5y aldes
DM Sy B 555 3l
NTP &g 5 doy Sl
NPP PRV R-JEuN R
FLL(Cm) p.z-ﬁgjd_}lﬁ
FLW (cm) oS e
FLA (cm?) JUSINT. SRR
PH (cm) &g g5l
PL (cm) b b
AL (cm) Sy, dsb
NUGP ab 55 &S g ls sl
NFGP b 3 &l slday
NTSP ab g 53 4l S sl
PF (%) s 3k Ol
1000 GW (g) 4l lm 05 1
GY (kg.ha!) als 5 Shes 0.07% 1
RWC (%) E o T (Gl g 0.09" 027" 1
RWD (%) K i O 5508 -0.09"  -0.27""  -1.00" 1
CT (°C) ALE sy s 0.01™  -0.59" -0.12"  0.12™ 1
SPAD e hds JS sue -0.15"  0.26™  0.00"  -0.00™  -0.18" 1
Cha (mg.g'Fw) a Ly IS 0.09" 028" 092" -0.92" -0.I1"  -0.02™ 1
Chb (mg.g"'Fw) b s I8 0.07" 029"  0.87" -0.87" -0.10"  -0.02™ 0.98" 1
TCh (mg.g"'Fw) JS Jss i 0.08"™ 029"  0.91™ -091™ -0.11"  -0.02™ 0.998™ 0.99" 1
Proline (umol.g"'Fw) s p 0.03"  -0.04™  0.14™ -0.14™ 0.01" 0.22" 0.08™  0.06™ 0.07" 1
Lo y3 68 5 g et sk 53 laims Glaime b o5 4 FF ¥ s

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively
iy gyl PH oz & ol FLA (o5 5 &8y 50 FLW ‘ﬁﬂfﬂ Jsb FLL 6 5 53 a2 5 sl NPP 6 55 55 4ty 5laws NTP « S, 100 b 55, DM a8 70+ b 35, :DF
GY il l52 0351000 GWea s (655, 01 jwe PF i g 55 ails S 31w NTSP et g 5, 6l sl NFGP st g 5 5 5, sl sl NESP (o2, , J b ‘AL cat s J b PL
Proline ch J__.s},lf TCh b J__.s,JJSCh b.a J._.ﬁjjlf «Ch a (32 J._.ejjlf >4 :SPAD L@L_f u;."nﬁ sbes CT sgﬂ WUT})‘S :RWD sgﬂ 6““" uT LS‘}:’“’ RWC ls :nga-ﬁ

U

DF: Days to 50% flowering; DM: Days to 85% maturity; NTP: No. Tillers.plant'; NPP: No. Panicle.plant’; FLL: Flag leaf length, FLW: Flag leaf
width, FLA: Flag leaf area; PH: Plant height; PL: Panicle length; AL: Awn length; NUGP: No. Unfilled grain.panicle’’; NFGP: No. Filled
grain.panicle”'; NTSP: No. Total spikelet.panicle’!, PF: Panicle fertility; 1000GW: Thousand grain weight; GY: Grain yield; RWC: Relative water
content; RWD: Relative water deficiet, CT: Canopy temperature; SPAD: SPAD value; Cha: Chlorophyll a; Ch b: Chlorophyll b; TCh: Total

chlorophyll
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Table 2. Estimates of direct and indirect effects of plant characteristics on grain yield in recombinant inbred lines of rice

s 2 5
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SE by Spdis e Eadk b, s g Sl e B as0 by, oo whe dsb 6l > Sles

Independent v Correlation coefficient

characteristics Jis lio Direct effect CT NPP FLL Chb NFGP SPAD DF Proline PL with grain yield
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Proline A -0.14 0.001 0.18 -0.11 -0.5 -0.00 0.04 0.05 1 -0.01 -0.04"
PL W Job -0.37 -0.01 0.20 0.48 -0.04 0.07 0.02 -0.08 -0.00 1 0.26"
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significant, significant at 5% and 1% probability levels, respectively
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Residual effect = 0.21
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Fig. 1. Dendrogram of cluster analysis in studied rice lines by ward method
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Table 3. Mean of plant characteristics of different groups of rice lines in cluster analysis

She Ol il 5 o Sibs

Mean and Standard Error oS

Plant traits S Sl Cluster 1 Cluster 2 Cluster 3 Total mean
Traits S slis 96.63 +0.73 93.75+1.03 93.98+0.77 95.19+0.49
DF S BTTRIRe 116.21 £0.81 11294+ 1.16 113.21+0.87 114.59 +0.55
DM W PRRT 12.62+£0.39 11.60 +0.43 14.71 £0.59 12.96 £0.28
NTP G 53ty Sl 11.52+£0.37 10.49 £ 0.45 12.80 £ 0.60 11.63+£0.27
NPP G g 53 ad g ol 37.67+0.77 3423+0.84 36.18 £ 1.04 36.43+0.52
FLL (cm) oS dsb 1.22+0.23 1.07£1.19 1.19+£0.03 1.17 £0.02
FLW (cm) RS S 3437+ 1.11 27.03+£0.92 31.86+1.24 31.91+0.71
FLA (cn?) o S ol 115.40 +2.50 11442 +3.17 122.69 +2.45 11721+ 1.59
PH (cm) &y gl 29.69 +£0.37 28.52+0.72 30.78 £ 0.47 29.72+£0.29
PL (cm) s b 1.21+0.19 142+0.23 0.89 £0.20 1.17+£0.12
AL (cm) Sy, d b 3825+2.92 34.52+3.23 27.86+4.03 34.44+1.98
NUGP At 58S g &l sl 114.51 £2.55 84.66 +3.90 106.45 +3.59 105.09 +2.07
NFGP gt 53 als slda 152.75 +£3.58 119.18 +4.19 13431 +5.07 139.53 +2.68
NTSP a4l S sl 76.27 + 1.45 7129 +2.44 80.99 +2.12 76.40 £ 1.11
PF (%) i ok Ol 20.66 +0.57 21.19+£0.68 23.18+0.74 21.49+0.39
1000 GW (g) als 138 O 1.03 £0.04 0.81+0.03 1.34 £ 0.08 1.06 £ 0.03
GY (kg.ha') alss She  1030.71£36.44  814.39£33.50  1339.77+79.20  1065.33 £33.12
RWC (%) Ky o T (Sl 33.13+0.88 25.77+0.85 18.39£0.76 72.76 £0.72
RWD (%) 6 i T 3588 31.56+£0.16 32.39+0.21 30.77+0.23 31.54+0.12
CT (°C) A iy el 36.87+0.50 36.31+0.53 36.92+0.74 36.75+0.34
SPAD S s S e 54.50 + 0.49 60.32 +0.81 68.62+0.90 59.85+0.62
Cha (mg.g"'Fw) a oy ) 42.34+0.22 45.16 £ 0.43 50.39+0.65 45.27+£0.36
Chb (mg.g'Fw) b s S 96.84 £0.71 105.48 +1.23 119.01 +1.54 105.12+0.98
TCh (mg.g'Fw) JS Jos 5 15.49 +£0.37 13.48+£0.51 15.31£0.52 14.96 £ 0.27
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Table 4. Result of discriminant analysis for original grouped cases correctly classified in studied rice lines
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Predicted group membership J e
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Relationship between grain yield and its components and grouping of rice
(Oryza sativa L.) recombinant inbred lines
Danesh Gilevaei, M.!, H. Samizadeh Lahiji’ and B. Rabiei’

ABSTRACT

Danesh Gilevaei, M., H. Samizadeh Lahiji and B. Rabiei. 2017. Relationship between grain yield and its components and

grouping of rice (Oryza sativa L.) recombinant inbred lines . Iranian Journal of Crop Sciences. 18(3):257 -272. (In Persian).

To determine the relationship between grain yield and yield components and grouping of 150 Fs recombinant
inbred lines derived from a cross between two Iranian rice varieties; Gharib and Sepidroud, a field experiment
was conducted using Augmented design in the research field of Faculty of Agriculture, University of Guilan,
Rasht, Iran, in 2013. Correlation coefficients showed positive and significant correlation between grain yield
with number of panicle per plant, number of filled grain per panicle, number of spikelet per panicle and panicle
length. Path coefficient analysis for grain yield also showed that maximum positive direct effect belonged to flag
leaf length and number of panicle per plant that implies these traits are important characteristics associated with
grain yield. These traits can be used as selction criteria for indirect selection for genetic improvement of grain
yield in rice breeding programs in Iran. Rice recombinant inbred lines were classified in three distinct groups by
cluster analysis using ward method with 94% confidence. Recombinat inbred lines in third cluster had higher
tiller number per plant, panicle number per plant, panicle length, spikelet fertility, thousand grain weight, grain
yield, RWC and chlorophyll content were identified as highly valuable sources to be incorporated in rice

breeding programs. These lines can also be used for selection of high yielding cultivars with desirable traits.

Key words: Correlation, Cluster analysis, Factor analysis, Rice and Ward’s Minimum Variance
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