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Extended Abstract

Introduction and Objective: Considering the increase in per capita consumption of rice in the
country and the need to increase rice production per unit area, it is very important to introduce
new high-quality varieties with high yield and stable grain yield. The grain yield depends on the
genotype and its response to environmental conditions. To increase the quantity and quality of
rice, this research was conducted to evaluate the interaction between genotype x environment and

to determine the stability of the grain yield of rice genotypes.

Materials and Methods: In this experiment, 8 quality rice lines were carried out including
Kadus, Ali Kazemi, and Champa local cultivars in the form of Randomized Complet Block
Design with three replications in Cheram and Basht regions during 2017 and 2018. In each year,
the performance of tested genotypes was tested separately using simple variance analysis and
using Duncan's method, and at the end of the second year, combined analysis was performed to
determine the compatibility. To analyze the stability and compatibility of lines, Shukla's stability
variance, Francis and Kanenberg's coefficient of environmental changes, Wrickes ecovalence,
deviation from Eberhart and Russell's regression line, Finley and Wilkinson's regression
coefficient and Pintos' coefficient of identification were used.

Results: The results showed a great diversity between the investigated genotypes in terms of grain
yield and other agricultural traits. Composite variance analysis showed that there is a significant
difference between years at the 5% probability level. The stability analysis of the genotypes by
calculating the stability parameter shows that the highest stability was related to the local Champa
variety and lines 7, 8, 5, and 6. Based on the calculated Eberhart & Russell Method, genotypes 7,
6, and 8 and the local Champa variety were favorable in both test environments. In terms of
Wrickes ecovalence, and stability parameter, the local Champa cultivar and genotypes 6 and 5
were the best. Based on the results of the analysis and comparison of the average of the treatments,
the superiority of the grain yield was related to lines 7 and 5 with an average yield of 9.60 and
8.85 tons per hectare. The mentioned lines were recognized as superior genotypes due to their
average yield, conversion efficiency, high percentage of whole rice, and average amylose content.
Conclusion: Based on the results obtained from the stability methods of lines number 7 and 5,
respectively, with an average yield of 9.60 and 8.85 tons per hectare and having stability variance,
environmental change coefficient, and intra-location variance less than one, as well as the
coefficient of the regression line equal to one they are recommended as stable genotypes for both
regions and other similar regions.
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Tabel 3. Combined analysis of variance for grain yield rice genotypes in two years and two different locations

F ol duolxe Olayye (:Sko @il 4y Olyots ol
Calculated F Mean squares DF Sources of variation
8.615* 3.36 1 Year (Y) Jlo
7.410* 2.89 1 Location (L) 4dlaie
. (YL)adkaio x Jlo

10.384 4.05 1 ;
Year xLocation
9.538* 3.72 8 dilaie X Jlo x| ,S5
Replication xYear xLocation
24.473%* 9.65 10 (C)esiss
Genotype
YXG) o X 955
0.641 " 0.25 10 (Y:G) L xrisi;
Genotype xYear
LG )i -
0.513™ 0.20 10 (LG edlaie X'
Genotype xLocation
Jlo xelaio s

26.436** 10.31 10 L

Genotype x Location xYear
0.39 80 Error s

respectively NS: not-significant, * and **: Significant at 5% and 1% probability levels 7\ § 0 Jlais! zglaw 45 5 dxe 5 b5 iae pé oy ¥* ¥ NS

B Sz il el dwslxe sy bgy =¥ Jou
Tabel 4. Methods of calculator the stability parameters of rice genotypes

Pl}

o8y Jsesd S ohey el dal,
> Francis ] 8
11 CV, = \/S_:lxloo Kagggber uw: 1
g [Egwily
2 .
42 Wi = ZXUZ. — é iz Z X i:—- (Xi. _%)2 Wricke ‘ii’jl 2
_ _ E
37 5_2 = P Z ( -X . +X )2 - SSG Shukla NS g 3
b (p-2)@-1) ) (p-D(p-2)@-1) .
leay 9 (s
10 Yljk = M + pl + (1+ Bl )VJ + 6“ + 8IJk Wllklnso U““ﬁ‘? 4
g e _
5 b jzzl(xl_] _Xi-)(x.j —X..) b _zxijlj Eb;err]gart 9 j:Lrﬁ‘ c
i = q ~ i —7 Russell )
_Z_:l(x_j _X..)Z Z :
2 N2 - \2
30 R? = bi Z(X'j _ X") Pinthus u:;: 6

b 9 (b adhate 93l @ (A5 Glacss) (o) Clio (B g a3 Sles (ke duslie —0 Jgi>
Table 5. Mean comparison rice genotypes for yield and agronomy character in two locations and two years

Ol gy i L el oy ST sl Al b 3,8 (Sl el 1S oyloss
Number of days  Plant height Number of 1000 grains Mean grain yield (kg ha™) Genot )e code Nun%ber
until ripening (cm) total tillers weight cuil (Basht) ply> (Cheram) yp
152° 95¢ 23¢ 22.47 6.800 6.850 8502 1
1562 92¢ 22° 22¢ 6.450° 6.500° 8503 2
147¢ 93¢ 20¢ 23.2° 6.330° 6.350° 8505 3
154° 90° 21.5¢ 21°¢ 6.600° 6.750° 8508 4
152¢ 103° 27" 24.3° 8.900? 8.800? 8510 5
152¢ 93¢ 24¢ 23.5° 7.750° 7.770% 8511 6
155° 101° 292 25.3% 9.500? 9.700? 8515 7
154° 100° 26° 24.5° 8.050%* 8.100* 8516 8
155° 96° 17.5f 189 5.500¢ 5.500° Kadus a5 9
1572 98¢ 18.5 218 4.500" 4.700" Ali U"J’K‘—AL 10
Kazemi
1582 1122 169 19.5f 5.000°¢ 52509 e shex 11

champai Mahali

5,165 7Y Jlein] gaws 53 (gl ime iglds gt b 5> alie By gyl sl Sike
Averages with the same letters in each column do not have a significant difference at the 1% probability level
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Table 6. Number, pedigree and average comparison of some qualitative traits of rice genotypes

Do ool

jobeol Olje Jo ddo gy MiTlin ) 0 i) & 0 leud
Amylose content (%) Head rice (%) %%e)covery Genotype pedigree Genotype code Number
20, 73¢ 61.3% 69.1° IR72860-109-2-3-2 (8502) 1
21.6 58.6%f 70.3 IR74719-23-3-2-2 (8503) 2
20.1%¢ 55.7f 66.5% IR75482-135-2-3 (8505) 3
20.30d 59.5%¢€ 67.9° IR75479-199-3-3 (8508) 4
20.5% 64.0* 69.8% IR75481-104-2-3 (8510) 5
19.2¢f 55.8 66.1° IR75482-149-1-1 (8511) 6
20.1° 59.1¢ 67.5% IR70422-95-1-1 (8515) 7
95def 57.6° 67.9° IR70416-53-2-2 (8516) 8
22,1 51.29 62.0° - Kadus _ygols 9
21.9° 55.6' 66.3% - All (LY e 10
Kazemi
2.3 57.4¢ 67.7° - e Sloz 11

champai Mahali
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Table 7. Stability analysis for seed yield of rice genotypes
ok .

A | Nyl T L) e
Eile cupd S s ol L Sl (St 4 5 es gt oylesd
PR T e Y A R W N < cro e
5 (SR) 2 o) T 2 (W.?) 2 (R) Seed code Genotype
(AR) ( R ) O (O'i ) i § (S ) Ranking - number
! 52 5 (Cvi) ! yield
(0;) ® (Kg. ha)
709.5 5676.3 0.95 221 1.0 213 2128 14.14 3093 5 6.825 8502 1
744.6 5956.5 0.94 216 0.99 211 2297 16.58 3205 7 6.475 8503 2
790.5 6322.9 0.97 231 12 218 2464 16.78 3383 8 6.340 8505 3
734.5 5876.2 0.95 229 11 215 2303 15.17 3112 6 6.674 8508 4
660.4 5283.6 0.89 188 0.98 209 1969 8.76 2907 2 8.850 8510 5
665.9 5327.5 0.93 177 0.96 178 1954 12.66 3004 4 7.760 8511 6
652.1 5208.8 0.88 176 0.97 177 1971 7.98 2874 1 9.600 8515 7
686.7 5493.3 0.90 180 0.95 188 2037 9.44 3073 3 8.075 8516 8
699.9 5596.7 0.94 226 1.0 214 2016 15.75 3117 9 5.800 ws;lSKadu 9
s
669.5 5355.9 0.91 182 0.99 207 1997 14.03 2943 11 4.600 ‘—*_’BK ‘—‘1; 10
Ali Kazemi

Sz
601.2 4809.7 0.87 171 0.97 181 1683 7.86 2756 10 5.125 e 11

champai

Mabhali
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