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Table 1. Characteristics of studied rice genotypes

- s »o
L %) M =
5 #5 esled , 06) skl
Genot - Amylose (%) 0
ype Parents ; ; Origin
code (Juliano, 1971)  Head Rice 9
(%)
Gl [Shiroudi x Khazar (1001)]10 225 56.37 Iran
G2 [IR 64669-153-2-3-(A8948) x (4 Surinam x Deylamani)]2 19.29 52.84 Iran
G3 [IR 67015-22-6-2-(A37632) x (Amol3 x Ramzanalitarom)]47 21.72 54.56 Iran
Ga [IR 67015.-22-6-2-(A37632) x (Amol3 x 185 55 44 Iran
Ramzanalitarom)]107
G5 [IR 67015_—22-6-2-(A37632) x (Amol3 x 2914 5144 Iran
Ramzanalitarom)]121
G6 [IR 67015_—22-6-2-(A37632) x (Amol3 x 21.91 56.27 Iran
Ramzanalitarom)]126
G7 [IR 67015-22-6-2-(A37632) x (Amol3 x Ramzanalitarom)]39 21.01 53.54 Iran
G8 843 (check variety) 22.17 58.53 Iran
G9 Shiroudi (check variety) 214 59.92 Iran
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Table 2- analysis of variance for rice genotypes grain yield in three locations and years

MS) oo Sk

o3 (First year) Js! Jl (Second year) 55 Jls (Third year) Ju
Source of o e . 2 £ £
variation S gl ol - P T B 7
Tonekabon Amol Sari Tonekabon Amol Sari Tonekabon Amol Sari
Replication S 2 1103617.9™  1273397.4*  152033.3" 3320579.7** 166143.3™ 155350.9™ 1404099.7** 41512.3™ 121861.1™
Genotypes S 8 336841.1" 755213.8** 802325* 223623.6* 1173628.5™ 1099053.7** 284527.5" 1690368.1**  1110175.5™
Error oLzt 16 266047.9 1632414 303887.5 73859.9 220994.9 230436.3 122251.3 202644.6 843260

CV. () “n® %) 8.24 7.13 10.01 456 8.24 8.69 5.73 8.62 15.07

ns, *, and **: Not significant and significant at 0.05 and 0.01 probability level, respectively. **,*ns
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Table 3. Combined analysis of variance for studied traits in rice genotypes

Slay o S
Source of a bl ey — - : MS : : : , :
variation Sl s Df m\a-AJS-Lw 4;;.4 sl gy CLa-J)l <ls Sl -oj} - M}} Jsb i s ﬂ:-sul; :l.b-.? wigt ysals IS ;\J-.d
Grz%g%leld Tllle(r_rn’\tlj)mber Plargarllle)lght Thousarz(_f_%mv\;)n weight Pam(%llgzl_l)ength N;ép%%%?glgll(lﬁggrg)m %%nggi%{g%ﬁ#%;rgl)n
Location (L) O 2 6915156.5™ 57.6™ 2926.8™ 42,1 58.9m 386.3™ 2011m™
Year (Y) Ju 2 191203.3™ 15.3™ 531.4" 493" 104.2m 29719 4467.1m
LxY Oex Il 4 2587074.9" 59.6** 485.5** 9.4m 35.9** 379.2%* 4348.2**
R(LxY) (OexJl) ,1 S 18 859844.1 8.1 112.7 2.7 4.1 251.16 754.4
Genotypes (G) NP3 8 3145489.1** 54.5** 294.1m™ 194" 17.2%* 7375.2* 12497.6**
GxL Oax o 535 16 880217.5** 2.8m 59.3™ 2.1m 1.8m™ 145.8™ 241.8™
GxY Jlo x o5 55 16 421731.5™ 4.7m 82.1m 1.7m 2.4m 132.1m 508.2 ™
GxLxY Jlx §lax i 555 32 431592 .4* 3.4m 80.2** 6.2** 26" 197.8™ 333m
Error oLl 144 269847.1 2.4 17.9 14 1.4 155.9 328.3
C.V. (%) (%) 2 yois 2 8.97 8.8 3.7 4.1 3.9 12.1 12.4
ns * and **: Not significant and significant at 0.05 and 0.01 probability level, respectively. 7Y 570 Jleal mlaw 3 s omn 5l pme b o 5 4 KK

Y4
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Table 4. Mean comparison of grain yield of rice genotypes in three locations and years (kg.ha™)

s

(First year) J,! JL.

(Second year) > L

(Third year) . Ju.

Ge;1;)type s Lol <ol ety el ol Rt el ol
Tonekabon Amol Sari Tonekabon Amol Sari Tonekabon Amol Sari
1 6213.7ab 5823.3abc 5600.0ab 5753.3bc 5978.3ab 5083.3cde 6394.3ab 6123.7a 5355.7b
2 6035.3ab 5859.0abc 5700.0ab 6084.7ab 5194.0bcd 5371.7bcde 5477.0c 5287.7bc 5681.0b
3 6122.3ab 4902.3¢ 4566.7c 6130.0ab 5053.0cd 4783.3ed 6107.0ab 4172.3de 5444.7b
4 6023.7ab 5120.0de 5000.0bc 5470.7¢c 5032.3d 4733.3e 5824.3hbc 4069.7e 6412.3b
5 5734.7b 5230.7cde 5083.3bc 6279.7a 4987.0d 5796.7abc 6114.7ab 4885.3cd 7275.3a
6 6593.0ab 5899.0abc 5666.7ab 6251.3a 5901.3abc 6600.0a 6141.7ab 5410.7bc 5723.7ab
7 6798.0a 6491.7a 5773.3ab 6108.7ab 6683.7a 5663.3bc 6516.3a 5439.7abc 6448.7ab
8 6567.3ab 6045.7ab 6200.0a 5810.7abc 6145.7a 6053.3ab 6090.7ab 5754.0ab 6172.7ab
9 3252.7ab 5635.3bcd 5950.0ab 5764.3bc 6280.0a 5613.3cd 6339.7ab 6110.0a 6333.0ab
LSD (5%) 892.79 699.24 954.17 470.41 812.7 820.9 605.2 782.02 1589.5

LSD (5%): Least significant differences at 5% probability Level.
The columns having common letter(s), do not differ significantly at 5% probability level.
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Table 5. Some of stability parameters of grain yield of rice genotypes in three locations and years

70 Jlozl o 3 13 pme M filu :LSD(5%)
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st 23 05 Sl s s (KL et e S £ , S s
EE (Lsa Environmental coefficient of variation " ) ;f“f“’t A Vari « 'th'})l U‘:_“U "
Genotype Grain yield mean (kg.ha') (CVyi) egression coefficient (bi) ariance within location (Msy)
1 5809.0 6.99 0.31m 124649.00
2 5632.3 3.79 0.53m 184959.48
3 5264.6 14.18 2.03** 212621.65
4 5298.5 9.84 2.00** 821420.40
5 5709.7 10.24 1.58m™ 906416.14
6 6020.8 4,93 0.61™ 272641.43
7 6213.7 413 1.14m 499649.94
8 6093.2 1.59 0.40m 129225.72
9 6030.9 1.31 0.40m 225010.10
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Table 7. Genetic correlation coefficients for rice studied traits

A JL.»JM}Q\.{AMﬁéﬁdugfg}j&objowdépwua—'\J}J.e-

2* T

Y Table 6. Mean comparison of agronomic traits of rice genotypes in three locations and years (kg ha)

N Sl - . . P . .

3 Genotype . “';? Jf’f_ﬁ. :" Sk :fbﬁ “;" Sl s s Shes Gy it O3 Jlsa 035 i Job

. S 85 Ay umber of filled grains per Number of grains . 1 ; R :

;’3 : Number of Tillers panicle per panicle Grain yield (kg.ha?) Plant height (cm) Thousand grain weight (g)  Panicle length (cm)
3‘ 1 17.81c 91.59¢f 129.44de 5809.0bc 106.33d 30.22a 31.37ab

}v 2 18.22bc 87.22f 128.52¢ 5632.3c 113.44b 28.67bcd 31.8l1a

a 3 17.85¢ 111.0b 168.37b 5264.6d 115.56ab 27.93e 31.11bc

4 19.02ab 85.96f 138.56d 5298.5d 115.37ab 29.11b 30.33d

j, 5 18.37abc 103.63cd 153.44c¢ 5709.7¢c 117.41a 28.81bcd 30.48cd

M 6 14.63e 139.89a 191.56a 6020.8ab 114.26b 29.89hc 30.00d
o 7 16.19d 109.33bc 137.7¢ 6213.7a 114.89b 30.44a 29.22e

3 8 17.85¢c 107.37bc 132.7de 6093.3a 115.59ab 28.41cde 30.3d

\3 9 19.07a 97.04de 132.37de 6030.9ab 110.93c 28.19de 29.96d

o LSD (5%) 0.84 6.72 9.75 279.45 2.28 0.64 0.64

,:; LSD (5%): Least significant differences at 5% probability Level. 10 ozt s 53 13 ime B Bl LSD(5%)
= The columns having common letter(s), do not differ significantly at 5% probability level. Al el 13 me B (613 Ao 53 0 Jlel s 3 ailiie Gy (shls (sla e Sile Ot a2

Slio azely sldaS AJJ{CLE)\ <l Sl 05 Wb Jsb ahgt 5 il sl LR LI \JEINEY
Characters Number of tiller s Plant height Thousand 8rain weight Panicle length Number of filled grain  Number of total grain per
(NT) t (PH) (TGW) (PL) per panicle (NFGP) panicle (NTGP)
Gl > Sos -0.48 -0.18 0.34 -0.59 0.39 011
Grain Yield (GY)
4y s 1 -0.08 -0.33 0.37 -0.86** -0.65
Number of tillers (TN)
© _CL"J)‘ 1 -0.38 -0.32 0.30 0.37
Plant Height (PH)
wls 1y 035 1 0.23 -0.10 -0.26
Thousand Grain Weight (TGW)
a2 sk 1 -0.45 -0.18
Panicle Length
D 3 FHERE NP 1 0.85**
Number of Fill Grain per Plant (NFGP)
Lt LI IRy 1
‘1} Number of Total Grain per Plant (NTGP _ _
‘4 ns, *, and **: Not significant and significant at 0.05 and 0.01 probability level, respectively. 7Y 5700 Q| mlaw 53 )l oma 5 sl pme b i 4l FF S
-
_."3:
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Figure 1. Dendrogram derived from studied traits using Ward's minimum variance
The name of genotypes is similar to table 1.
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Table 8. Estimation of genetic parameters in rice studied genotypes
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Y variability variability
als 3 Sas 59.96 6.48 5.02 463.05 8.00
Grain yield
ary sl 82.38 8.53 7.74 2.56 14.47
Number of tiller
$ 5 g8 49.06 3.69 258 4.24 372
Plant height
wls ol 055 54.61 4.26 3.15 1.39 4.79
Thousand grain weight
i sk 66.28 3.04 2.47 1.27 4.15
Panicle length
s 5 s slaas
Number of filled grain per 92.48 16.49 15.86 32.56 3141
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ad st ys als IS sl
91.75 15.14 14.51 41.74 28.62
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Abstract

In order to investigate yield stability, genotypexenvironment interactions and estimation of a number
of genetic parameters related to yield and yield components, seven promising rice lines together with
Shirodi and line 843 (as control cultivars) were evaluated. The experiment was carried out base on
randomized complete block design with three replications in three locations of Mazandaran province,
Iran (Tonekabon, Amol and Sari) during three growing seasons from 2012 to 2014. Analysis of
variance revealed that there were significant differences among genotypes for yield at almost all three
locations. Combined analysis of variance indicated that there were no significant differences among
locations and years, whereas yearxlocationxgenotype interaction was found significant for grain yield,
plant height and thousand grain weight. Results of stability analysis by univariate methods showed
that genotype number 6 was the most stable genotype over all three locations, having less variance
within locations and smaller coefficients of variance and a high grain yield (6020.8 kg ha*). The high
coefficient of phenotypic and genotypic variation was indicative to genetic variability for all of the
studied traits. The broad-sense heritability ranged from 49.06% (plant height) to 92.48%% (number of
filled grain per panicle) and was 59.46% for grain yield. The highest phenotypic and genotypic
coefficients of variation and genetic gain over total average obtained for the number of grains per
panicle. Thus, it is possible to improve this trait by selection method and could be used as a selection
index to improve grain yield. Overall, genotype number 6 could be considered as a superior genotype
to achieve a dwarf cultivar with stable yield.

Keywords: Genetic effect, Genotype x environment interaction, Yield stability, Genetic advance,
Heritability
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