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Table 1. Name, origin and pedigree of rice genotypes

3, TS o s

No. Rice genotypes Pedigree Origin
1 Daylamani® slbs  Local cultivar J> Mazandran, Iran RERRI
2 Tarom Mohali -~ Local cultivar s> Mazandran, Iran RN AR
3 RI118430-46 Saleh/Hashemi Ao/ sls RRIE Iran 755 Do s g <O !
4 Line23 oY IR75479-199-3-3 IRRI 0y Do Ly s
5 IR50 IR50 IRRI 0y Do Ly s
6 RI18442-1 Sepidrood/Hasansaraei 35ders/ gl - RRII Iran 751 Do s g 60 !
7 RI118447-2 Sepidrood/Gharib s34/ & RRII Iran 75 Do dus g0 (O 5
8  Gilaneh? <\ Saleh/Abjiboji /IAbjiboji Ao/ >y ~T/ 25 T RRIIL Iran 75 i e g0 (O 4

a: Improved cultivar, Iran, b: Local cultivar, Iran, c: Rice Research Institute of Iran, d: International Rice Research Institue
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Table 2. Mean of the plant traits of rice genotypes
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a3 Shes dlsdo 05 S5l asgdsb
Erulasss Grain yield Al 3 4l 100 grain weight Sy yabg Plant height ~ Panicle length

Rice genotypes (kg.ha™) No. Filled grain. panicle™ (@) No. Panicle.plant* (cm) (cm)
Daylamani 3170 107.8 244 10.7 136.0 26.5
Tarom MohalixDaylamani 3630 114.8 2.76 147 1317 217
RI11843046xDaylamani 7010 1458 2.80 136 138.4 29.8
Line 23xDaylamani 3780 114.8 297 148 136.7 28.9
IR50xDaylamani 4320 1158 2.90 154 116.8 28.6
R1184421xDaylamani 6310 134.8 2.66 16.2 120.1 285
RI184472xDaylamani 5620 128.3 2.83 142 136.9 321
GilanehxDaylamani 5090 124.4 2.63 148 128.7 285
Daylamani x Tarom Mohali 3950 1115 2.68 121 128.7 272
Tarom Mohali 4060 116.7 243 13.2 154.3 26.6
RI1843046 xTarom Mohali 4580 127.4 317 131 128.0 29.7
Line 23 xTarom Mohali 3390 105.6 2.90 139 146.4 29.6
IR50 xTarom Mohali 4030 107.6 3.08 14.6 1319 29.5
R1184421 xTarom Mohali 6190 130.0 264 143 145.8 29.7
R1184472 xTarom Mohali 5410 1236 291 14.6 1455 336
Gilaneh xTarom Mohali 5370 1243 2.66 13.2 1305 28.9
Daylamanix RI1843046 6460 131.0 283 13.2 1352 28.6
Tarom Mohalix RI11843046 5750 113.0 2.86 13.2 136.2 294
R11843046 5930 1334 2.82 16.6 117.8 251
Line 23« RI11843046 7280 138.3 3.20 14.8 118.8 286
IR50x RI11843046 8350 148.0 3.26 16.6 109.5 26.7
RI184421x RI1843046 6140 127.3 2.66 18.8 123.8 276
R1184472x RI11843046 4310 116.6 3.16 16.7 1213 30.6
Gilaneh= R11843046 3920 117.8 2.89 175 103.1 26.2
DaylamanixLine 23 3200 93.3 2.92 153 145.8 30.6
Tarom MohalixLine 23 3700 105.0 2.50 15.3 144.1 29.7
RI1843046xLine 23 6070 124.0 3.28 15.0 1154 257
Line 23 6150 1333 267 16.7 113.0 217
IR50x Line 23 5340 118.0 2.90 233 97.2 253
RI184421xLine 23 4960 118.3 2.80 174 108.3 272
RI184472xLine 23 6340 132.3 2.86 17.0 1254 30.7
Gilanehx Line 23 5650 129.0 2.88 12.6 117.3 27.8
Daylamanix IR50 4450 110.0 287 16.5 130.5 30.5
Tarom Mohalix IR50 4050 109.6 2.82 136 1314 296
R11843046x IR50 7070 138.6 3.04 153 106.8 259
Line 23x IR50 4150 100.0 2.63 147 107.8 279
IR50 5450 120.3 243 17.3 88.5 239
RI184421x IR50 4940 117.0 2.74 147 89.1 231
RI184472x IR50 5150 129.0 301 14.0 1136 28.6
Gilanehx IR50 4480 111.0 3.03 18.8 108.2 273
Daylamanix RI1184421 5170 1256 2.63 15.9 1259 28.6
Tarom Mohalix RI184421 5260 125.0 2.68 15.0 128.7 275
RI1843046x R1184421 5750 135.0 2.60 134 111.0 270
Line 23x R1184421 4850 114.0 2.89 15.0 105.5 274
IR50x R1184421 6300 132.8 2.78 172 87.8 235
RI184421 6240 136.7 2.08 15.0 87.6 233
RI184472x R1184421 7140 134.3 2.64 172 123.7 285
Gilanehx RI184421 5910 124.1 261 136 1141 26.2
Daylamanix RI1184472 4900 112.0 2.80 177 151.6 322
Tarom Mohalix RI184472 6830 138.0 2.82 15.0 158.4 337
RI1843046x R1184472 3740 104.0 2.96 157 117.3 294
Line 23x R1184472 4900 1158 2.89 16.8 139.0 295
IR50x R1184472 3380 100.5 2.80 16.8 134.1 30.7
R1184421x RI184472 6850 137.1 2.67 17.7 124.4 30.5
RI184472 5810 128.4 251 153 144.4 332
Gilanehx RI1184472 3870 104.0 3.01 16.3 134.7 30.2
Daylamani xGilaneh 5440 1251 2.50 130 126.7 27.7
Tarom Mohali xGilaneh 4670 118.7 242 18.0 1345 275
R11843046 xGilaneh 3830 99.2 291 19.1 103.2 255
Line 23 xGilaneh 4760 116.3 2.87 18.6 1252 31.0
IR50 xGilaneh 3050 97.9 3.10 196 1225 273
RI1184421 xGilaneh 3500 1331 2.61 17.0 1225 26.3
R1184472 xGilaneh 4650 102.8 2.80 16.9 1275 29.9
Gilaneh 5460 126.0 2.28 121 110.2 24.8
LSD (5%) 0.85 5.38 0.03 140 747 3.37
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Table 3. Test of regression coefficients of Wr/Vr for plant traits of rice genotypes

Plant traits HMois b HoiR=0, tvalue  Ho:R=1, t value
Grain yield (No. 3 parent omitted) (* Wly oo L) wls s ke 0.751 2.505* 0.829 ™
No. Filled grain (No. 6 parent omitted) (& Wy Ood L) pails sl 0.947 2.853* 0.156 ™
100 grain weight gl o0y 0.614 2.855* -1.793 ™
No. of panicles gl 0938 2.662* 0.175"™
Plant height sypls, 1511 3.824** 1.293™
Panicle length asdb 0675 4.759** 2.286™
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ns * and **: Not significant and significant at 5% and 1% probability levels, respectively
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Fig. 1. Regression Wr/Vr graph for grain yield of rice genotypes

(1: Daylamani, 2: Local Tarom, 3: Line 23, 4: IR50, 5: RI118442-1, 6: R118447-2 and 7: Gilaneh)
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Fig. 2. Regression Wr/Vr graph for filled grain.panicle® of rice genotypes

(1: Daylamani, 2: Local Tarom, 3: R11843046, 4: Line 23, 5: IR50, 6: R1184472 and 7: Gilaneh)
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Fig. 3. Regression Wr/Vr graph for 100-grain weight of rice genotypes

(1: Daylamani, 2: Local Tarom, 3: R11843046, 4: Line 23, 5: IR50, 6: R1184421, 7:R1184472 and 8: Gilaneh)
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Fig. 4. Regression Wr/Vr graph for panicle number of rice genotypes

(1: Daylamani, 2: Local Tarom, 3: R11843046, 4: Line 23, 5: IR50, 6: R118442-1, 7:R118447-2 and 8: Gilaneh
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Fig. 5. Regression Wr/Vr graph for plant height of rice genotypes

(1: Daylamani, 2: Local Tarom, 3: R118430-46, 4: Line 23, 5: IR50, 6: R118442-1, 7:R118447-2 and 8: Gilaneh)
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Fig. 6. Regression Wr/Vr graph for panicle length of rice genotypes

(1: Daylamani, 2: Local Tarom, 3: R11843046, 4: Line 23, 5: IR50, 6: R1184421, 7:R1184472 and 8: Gilaneh)
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Evaluation of genetic parameters and heritability of traits in rice (Oryza sativa L.)
using diallel method

Allahgholipour, M., A. R. Haghighi Hasanalideh?, M. Hosseini Chaleshtori?,
Sh. Nazari*, R. Nezamdoost Darestani® and H. R. Mosebzadeh®

ABSTRACT

Allahgholipour, M., A. R. Haghighi Hasanalideh, M. Hosseini Chaleshtori, Sh. Nazari, R. Nezamdoost Darestani and H.
R. Mosebzadeh. 2021. Evaluation of genetic parameters and heritability of traits in rice (Oryza sativa L.) using diallel method.
Iranian Journal of Crop Sciences. 23(1): 97-112. (In Persian)

To study the genetic control of grain yield and its components in rice using Hayman graphical method, 56
progenies obtained from diallel mating with eight parents (64 genotypes in total) were evaluated using
randomized complete block design with three replications at research field of the Rice Research Institute of Iran
in 2013. Agronomic traits, grain yield and its components were measured and recorded. Estimation of genetic
parameters for grain yield by Hayman’s method showed that the additive variance (D) was less than the two
components of dominance variance (H1) and (H2), and the average degree of dominance of genes is greater than
one (1.741). Results showed that grain yield, filled grain number per panicle, 100-grain weight, panicle number
per plant, and plant height were under the control of additive and non-additive effects as well as maternal and
non-maternal effects. Line R1184421 (Sepidrood x Hasansaraei) and line 23 (IR75479-199-3-3) had the highest
number of dominant and recessive alleles for grain yield, respectively. Plant height and panicle length was
affected by the incomplete dominance effect, and grain yield, filled grain number per panicle, 100-grain weight
and panicle number per plant were controlled by the overdominance effect. The broad-sense heritability of
studied traits was high (> 90%). Narrow-sense heritability was high for plant height, indicating the importance of
additive effects in the genetic control of this trait. Based on the results of this study, it is recommended that to
improve grain yield and its components in rice that are controlled by the non-additive gene effects by using
hybrid technology and to improve traits such as plant height and panicle length using selection based breeding
methods due to the key role of additive effects in their genetic control.

Key words: Diallel, Dominant and recessive alleles, Gene action, Grain yield and Rice.
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