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Abstract

Introduction

The genotype X environment interaction is one of the most important factors in limiting
breeding programs. The compatibility of a given genotype determines its ability and genetic
capacity to produce high production and yield stability in different environments.
Therefore, it is necessary to study the genotype X environment interaction in order to
introduce stable genotypes in different environments. The current research was carried out
to determine the compatibility and stability of yield for 10 tobacco genotypes and estimate
the most stable genotype for tobacco growing areas in Iran (i.e. Guilan, Mazandaran and
Golestan provinces).

Materials and Methods

In this study, 10 male sterile flue cured tobacco genotypes, which they completely tested in
terms of quality and taste, including 7 internal modified hybrids named RVH5, RVH6, RVHS,
RVH27, RVH30, RVH48, RVH70 along with 3 imported genotype DVH2101, PVH19 and
NC100 in 6 tobacco growing regions of Guilan, Mazandaran and Golestan in two years of
experiment (2018-2019). In total, 12 environments were studied in a randomized complete
block design with 3 replications. Combined analysis was performed by considering the
environments as a random factor and genotypes as a fixed factor. Then the stability analysis
of genotypes was done by 10 stability statistics and the first 3 components of AMMI
(Additive Main effects and Multiplication Interaction) analysis including IPCA1, IPCA2 and
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[PCA3. Analysis of variance was done using SAS.9 software, AMMI analysis and related
graphs were performed using IRRISTAT software.

Results and Discussion

The results of combined analysis of variance showed that the effect of location and year X
location interaction, the effect of genotype and genotype X year X location interaction were
significant at the 1% probability level for yield. Genotype X environment interaction
analysis using the first three main components of the AMMI analysis justified 69.47% of the
total variance. The lowest coefficient of variation was related to DVH2101 and RVH27
genotypes. RVH30, RVH27 and RVH8 genotypes were selected as the most stable genotypes.
According to Rick equivalence and Shokla's stability variance parameters. The least squares
deviation from the regression line were related to RVH27, RVH30 and RVHS8 genotypes. In
terms of regression coefficient, RVH27, RVH30 and DVH2101 genotypes had a line slope
close to 1. Based on the coefficient of determination and Jenkins and Perkins statistics,
RVH27,RVH30 and RVH8 genotypes were in the same rank in terms of stability. RVH27 and
RVH30 were the most stable genotypes with superiority index. RVH27, RVH30 and
DVH2101 genotypes were selected as the most stable hybrids based on the AMMI first
model due to their proximity to the plot center, low interaction and high yield. Based on the
second model of AMMI analysis, RVH27 and DVH2101 genotypes were selected as stable
genotypes. In the third AMMI model, the RVH27 genotype was selected as the stable
genotype due to its closeness to the biplot center and high yield.

Conclusion

Considering most of the stability statistics and AMMI analysis, the most stable genotype was
RVH27 hybrid. RVH30 and DVH2101 hybrids were placed in the next categories of stability.
In addition, genotypes RVH6 and NC100 showed high private compatibility to Tirtash
tobacco growing area and genotype RVH27 to Rasht region.
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Table 1. Combined analysis of variance for yield of 10 tobacco genotypes in 12 environments

S.0.V df SS MS F
Year 1 1513469 1513469ns 0.29
Location 5 482890973 96578195™ 17.88
Year* location 5 26782111 5356422 10.97
Erorr 1 24 4797378 199891

Genotype 9 28583267 3175919™ 10.95
Genotype* location 45 18690176 415337ns 1.12
Year* Genotype 9 2211161 245685ns 0.66
Year* Genotype* location 45 16698005 3710669 4.49
Erorr 2 216 17845128 82616

ns, * and **: non-Significant, Significant at 5% and 1% levels of probability, respectively.
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Table 2. Yield stability parameters of 10 flue cured tobacco genotypes in two years and 6 locations
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Table 3. Analysis of variance of AMMI model for main data

YA

YEAY o Slae (5K b s lin ;o ,liSe ;0 0 54LS OFA.
4 PVH19 (bl dan jo uisiy cpl ;LS 0 0,54LS
S 3 0 Sl S FAPA o Shoe L) (55 5,5 0555 adlaie
Gl B )3 0 SokS TFFY o Shoe (50l b aslis o

S.0.V DF SS MS Contribution (%) F P>F
Genotype 9 28583267.06 3175918.56™ 4.95 33.663 0.00
Environment 11 511186554.5 46471504.86™ 88.5 492.576  0.00
Interaction 99 37599343.6 379791.33" 6.5 4.025 0.00
IPCA1 19 12722427.11 669601.42™ 33.84 7.091 0.00
IPCA2 17 7503419.9 441377.64™ 19.96 4.674 0.00
IPCA3 15 5913187.27 394212.48™" 15.73 4.174 0.00
IPCA4 13 4285101.73 329623.13" 11.39 3.49 0.00
IPCA5 11 2897177.38 263379.79™ 7.7 2.789 0.00
IPCA6 9 2557569.88 284174.32™ 6.8 3.009 0.00
IPCA7 7 1094460.1 156351.44 s 2.9 1.655 0.12
IPCA8 5 593987.35 118797.47 vs 1.58 1.258 0.28
IPCA9 3 32013 1067.05s 0.09 0.952 0.95
Noise 240 33.226 77.943ns 0.0 NA NA
ns, * and **: non-significant, significant at 5% and 1% levels of probability, respectively

Table 4. Yield and the first three principal components of 10 tobacco genotypes
No. Genotype Genotype Mean IPCA1 IPCA2 IPCA3
1 RVH5 3527 0.504 -0.379 0.644
2 RVH6 3483 0.541 0.6 0.150

| 3 RVHS8 3453 0.156 -0.257 0.004
4 PVH19 3643 -1 0.285 0.404
5 RVH27 3971 -0.279 -0.219 -0.069
6 RVH30 3698 -0.003 -0.491 0.111
7 RVH70 3013 -0.031 0.33 0.086
8 RVH48 3367 -0.014 -0.398 -0.592
9 NC100 3485 0.358 0.435 -0.338
10 DVH2101 4050 -0.233 0.095 -0.399

Table 5. Yield and the first three principal components of tobacco genotypes for 12 environments
Number Environment Environment code Mean IPCA1 IPCA2 IPCA3
1 Talesh-yearl elyl 2623 -1 -0.074 0.273
2 Talesh-year2 ely2 3143 0.159 -0.761 -0.106
3 Rasht-year1l e2yl 3508 -0.282 -0.634 -0.171
4 Rasht -year2 e2y2 2623 -0.999 -0.074 0.273
5 Kheirabad -yearl e3yl 1472 0.252 0.146 0.157
6 Kheirabad -year2  e3y2 1730 -0.111 0.199 -0.24
7 Tirtash -year1l edyl 4765 0.709 0.485 -0.248
8 Tirtash -year2 edy2 5051 0.629 0.865 0.194
9 Gorgan -yearl e5yl 4928 -0.739 0.594 0.131
10 Gorgan -year2 e5y2 4113 0.844 -0.499 1.237
11 Aliabad -year1 eby2 4507 0.127 0.513 -0.603
12 Aliabad -year2 eby2 4365 0.412 -0.757 -0.895
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Figure 1. Stability evaluation of genotypes
based on a) model 1 AMMI, b) model 2 AMMI
c) model 3 AMMI

Genotype: 1: RVH5, 2: RVH6, 3: RVHS, 4:
PVH19, 5: RVH27, 6: RVH30, 7:RVH70,
8:RVH48, 9: NC100, 10: DVH2101,
Environment: elyl: Talesh-yearl, ely2:
Talesh-year2, e2y1: Rasht-year1, e2y2: Rasht
-year2, e3yl: Kheirabad -yearl, e3y2:
Kheirabad -year2, e4yl: Tirtash -yearl,
e4y2: Tirtash -year2, e5yl: Gorgan -yearl,
e5y2: Gorgan -year2, e6y2: Aliabad -yearl,
e6y2: Aliabad -year2
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