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ABSTRACT
Rice breeding with genetic background of Iranian cultivars provides an opportunity to improve these
cultivars that have high adaptability to the environment and favorable marketability. Therefore, seven
promising lines, orginiated from cross combinations of Iranian and exotic rice genotypes, along with two
check varieties including Tarom-Mahali and Shiroudi were evaluated in four experimental fields in
Mazandaran provinces located in east zone (Behshahr), centre (Babol), west (Tonekabon) and Rice
Research Instutute (Amol) in a randomized complete block design (RCBD) with three replicates during
2016-2017 (totally eight environments). Results of simple variance analysis showed that there were
significant differences between genotypes for number of days to 50% of flowering, plant height, number
of fertile tillers and grain yield. Combined analysis variance indicated that the effect of genotype and
interaction effects of year and location and also year and location and genotype on grain yield were
siginificant. G5 genotype had the highest yield in all environments and G1 genotype was in the second
place in terms of yield. Stability analysis through AMMI method indicated that rice promising line G5
(DAH, originated from cross between Dasht and Ahlami-tarom) showed high of grain yield (5888.7
Kg/ha in average) and performed stable situation over environments, G1 genotype (AHS, a cross between
Ahlami-tarom and Sepidroud) with 5312.1 Kg grain yield /ha in average, showed moderate stability in

most of the environments.
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Tablel. Name, code, pedigree and origin of advanced promising lines of rice and their main
characteristics

Code Name  Pedigree/Cross

Origin of parents Plant type

Grain shape

G1 AHS Ahlami-tarom/Sepidroud Traditional/Improved (Iran) Semi-dwarf Long-Slender
G2 AN50  Ali-Kazemi/Nemat Traditional/Improved (Iran) Semi-dwarf Long

G3 AN54  Ali-Kazemi/Nemat Traditional/Improved (Iran) Semi-dwarf Long

G4 TS57  Tarom-Mahali/SHZ2 Traditional (Iran)/Improved (China) ~ Semi-dwarf Long-Slender
G5 DAH Dasht/Ahlami-Tarom Improved/ Traditional (Iran) Semi-dwarf Long-Slender
G6 AS4 Ahlami-tarom/Sepidroud Traditional/Improved (Iran) Semi-dwarf Long-Slender
G7 AS3 Ahlami-tarom/Sepidroud Traditional/Improved (Iran) Semi-dwarf Long-Slender
G8 TAR Tarom-Mahali Traditional (Iran) Tall Long-Slender

G9 SHIR  Shiroudi

Improved (Iran)

Semi-dwarf Long-Slender
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Figurel. Experimental sites of stability test in Mazandaran province: L1: Experimental field, Rice
Research Institute of Iran, Amol; L2: Experimental field of Gaavdasht, Babol; L3: Elite farmers field,
Hoseinabad, Behshahr; and L4: Experimental field, Rice Research Station, Tonekabon
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Table2. Variance analysis of traits and grain yield of advanced promising lines of rice at different
environments

S.0.v

Traits df

Mean square

El E2 E3 E4 E5 E6 E7 E8
Replication GY 2 280806 604730 290799 1148501 * 375179 66305 431785 132466
FLR 1.33 1.44 - - 0.15 0.93 - -
PLH 9.50 1.7 82.1 26.1 4.5 15.9 - 12.3
TLR 225%* 19.6 4.8 14.1 14.4 10.3 - 354
Genotype GY 8 2082267* 2918204**  2566303*  1107801** 2522013* 3657633** 450534**  965769*
FLR 79.3* 38.3 - - 79.3 94.5 - -
PLH 634.9 ** 618.1 ** 522.7 ** 2429 867.8 ** 825.2 ** - 415.9**
TLR 42.7* 26.4* 31.6 ** 10.3 15.1 20.6 - 10.2
Error GY 16 610356 454356 208534 201096 159399 188282 400300 620823
FLR 87.3 68.4 ** - - 15.3 ** 4.6 ** - -
PLH 77.1 55.7 82.6 141.9 414 10.1 - 91.4
TLR 4.8 9.2 2.9 111 7.8 11.8 - 24.6
CV (%) GY 14.6 9.8 20.1 11.2 9.5 7.7 24.8 15.9
FLR 2.2 2.1 - - 1.8 2.1 - -
PLH 7.1 6.1 8.4 10.2 55 2.7 - 8.3
TLR 12.3 13.3 9.1 21.5 21.8 19.8 - 25.4
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* and **: significant diffsrences at 5% and 1% of probability levels, respectively. “-“: missing data, E1 to E8: Experiments
environment, including: E1: Amol, year 1; E2: Babol, year 1; E3: Behshahr, year 1; E4: Tonekabon, year 1; E5: Amol, year 2; E6:
Babol, year 2; E7: Behshahr, year 2; E8: Tonekabon, year 2; respectively, GY: grain yield, FLR: days to 50 % offlowering, PLH:
plant height, and TLR: number of panicle/plant .

Galises slalass ,o anlllas 3550 gy Lidudssl slacny (LSalp,SolS) als o Shae Sl dnglio ¥ Jgax
Table 3. Mean comparison of grain yield (Kg/ha) of advanced promising lines of rice at different
environments

Code Genotype El E2 E3 E4 E5 E6 E7 E8

Gl AHS 4901.3bc 5874.3d 6018.2ab 4701.3ab 5389.6a 4836.7de 6246.2a 4532.7ab
G2 AN50 5692.4ab 6377.3cd 5730.2abc  4446.0ab 4536.2b 5674.3ab 3075.6b 5626.7a
G3 AN54 4932.0bc 5517.0d 4081.8¢c 3600.0cde  3854.6b 5004.0cde  3628.3b 3609.3b
G4 TS57 5850.8ab 6458.3cd 4210.1bc 4244.7abc 4227.0b 4473.7e 3113.8b 4169.7ab
G5 DAH 5557.6b 7487.3bc 7049.4a 4006.7bcd ~ 5576.1a 7340.0a 5876.8a 4216.0ab
G6 AS4 5341.6hc 6660.0bcd  5408.2abc  3529.7cde  2804.1c 5883.3bc 3323.6b 3991.3ab
G7 AS3 4912.8hc 7793.0ab 5052.1bc 3395.3de 3885.0b 4428.3e 3216.7b 4324.0ab
G8 TAR 3991.1¢c 7069.0bc 5718.0abc  3194.0e 3157.6¢c 5578.3bcd  3224.4b 4678.7ab
G9 SHIR 7001.6a 8667.7a 5946.0abc  4898.3a 4423.1b 7350.3a 4049.0b 4713.3ab
LSD 5% 1352.3 1166.7 1902.8 776.2 691.1 751.1 1095.1 1902.6

JLE2 sl Jlo J,ai El e sy ‘L_,’_.\M;Laj slaow B8 U EL .ai)lu [S050 b (g)lo cre BN oS jiin B9, o sl Slo
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Means with the same letters in the same column are significantly different. E1 to E8: Experiments environment, including: E1:
Amol, year 1; E2: Babol, year 1; E3: Behshahr, year 1; E4: Tonekabon, year 1; E5: Amol, year 2; E6: Babol, year 2; E7: Behshahr,
year 2; E8: Tonekabon, year 2, respectively.
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Table 4 variances homogeneity tests of different environments for grain yield

Test S.0.V df %2 MS P

Bartlett Env. 7 10.956 - 0.141 ns

Brown-Forsythe Env. 7 - 491841 0.459 ns
Error 208 - 503822

Levene Env. 7 - 623757 0.174 ns
Error 208 - 420314

Al oo I8 Fre i doye SO g i izl maw jo Sl ST (gl pxe ssiaslis oS Fas NS g s

*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Table5. Combined ANOVA of grain yield of advanced promising lines of rice at eight environments

S.0.vV df Mean square P
Year 1 40759318 ns 0.1420
Location 3 41411951 ns 0.1430
Year X Location 3 10363094** 0.0003
Error (a) 16 892496 -
Genotype 8 8507185** 0.0001
Genotype X Year 8 1412559 ns 0.3340
Genotype X Location 24 2302733 ns 0.0511
Genotype X Year X Location 24 116597** 0.0043
Error (b) 128 553817

CV (%) 14.91 R?.84.03

Al e o fre i doye SO g i Jleizl maw jo Sl ST (gl pxe saaslis oS Fas NS g

*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Table6. Grain yield average of advanced promising lines of rice at different environments in adaptability

test

Code  Gen. El E2 E3 E4 Ya E5 E6 E7 E8 Y. L1 L2 L3 L4 L Env.

Gl AHS  4901.3 58743 6018.2 4701.3 5373.8 5389.6 4836.7 6246.2 4532.7 5251.3 51454 53555 52754 54738 53125 53125
G2 ANS0 56924 6377.3 5730.2 4446.0 55615 4536.2 56743 3075.6 5626.7 4728.2 51143 60258 56784 3760.8 51448 514438
G3 AN54 49320 5517.0 4081.8 3600.0 4532.7 38546 50040 3628.3 3609.3 4024.1 43933 5260.5 38456 3614.1 42784 42784
G4 TS57 5850.8 6458.3 4210.1 42447 5191.0 4227.0 44737 31138 4169.7 3996.0 50389 5466.0 4189.9 3679.2 45935 45935
G5 DAH  5557.6 7487.3 70494 4006.7 6025.2 5576.1 7340.0 5876.8 4216.0 5752.2 5566.8 7413.7 5632.7 49417 5888.7 5888.7
G6 AS4 53416 6660.0 5408.2 3529.7 52349 2804.1 58833 3323.6 3991.3 4000.6 40729 62717 4699.7 3426.6 4617.7 46177
G7 AS3 49128 77930 5052.1 33953 5288.3 3885.0 4428.3 3216.7 43240 39635 43989 6110.7 4688.0 3306.0 46259 46259
G8 TAR 39911 7069.0 57180 31940 49930 3157.6 5578.3 32244 4678.7 4159.7 35743 6323.7 51983 3209.2 45764 45764
G9 SHIR  7001.6 8667.7 5946.0 4898.3 6628.4 4423.1 7350.3 4049.0 47133 51339 57123 8009.0 5329.7 44737 58812 5881.2

bl den g b pg0 (Jgl Jlo ;0 cudgi) o ails oSl hawgio Jols o 54y Env

-9 L Yo Yo ‘u...;La)T 6[.&.!4.:2.4 E

E: experimental environments, Y.., Y., L and Env: average grain yield of each genotype at year 1 & 2, locations and over
environments, respectively.
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Table 7 Variance analysis of grain yield of advanced promising lines of rice, based on AMMI model

S.0.V df Mean square relative component (%) Cumulative percentage
Genotype 8 2835740 **
Environment 7 9337380 **
Genotype x Environment 56 562772 **
IPCA1 14 1020400 * 453 453
IPCA2 12 696944 * 26.5 71.9
IPCA3 10 448110 ns 14.2 86.1
IPCA4 8 378442 * 9.6 95.7
Residual (GXE) 12 113138 4.3 100.0
Total 71 1683986 100.0

Al e o Fe s doye SO g i Jlei man jo Sl ST gl pre saiasLis oS Fay NS g

*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Figure2. Biplot of genotype( £ ) and environment (o) means with first principle component value
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Figure3. Biplot of genotypes mean and related second principle component value (AMMI2)
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