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Extended Abstract

Introduction:

Nowadays, conservation agriculture in dryland aeas has gre‘t importance due to its potential to
minimize climate hazards, reduce soil erosion, impraye ua@‘ﬂ increase available moisture. Few
1on for c‘ickpea yield in dryland areas. The aim of
in stability analysis, including different AMMI
s, WAASB and WAASBY indices, and also to
dthe interaction of genotype X tillage (environment) and identify
high-yielding chic:‘wa genotypes adapted t@the climatic conditions of rainfed regions in different tillage

systems.

2020). Statistical analyses were performed to determine the stability of genotypes in different tillage
systems using the Metan and GGE multi-environmental experiment analysis packages in R software.
AMMI statistical parameters as well as AMMI statistical-based parameters including ASV, SIPC, EV, ZA,
SSI, WAASB, and WAASBY were used on the genotype x environment (tillage) interaction matrix
obtained from the best linear unbiased prediction (BLUP).

Results and discussion:


mailto:Papezeshkpour@yahoo.com

The results of the likelihood ratio test showed that the effect of genotype and genotype X tillage interaction
was significant on grain yield. Therefore, the unbiased best linear prediction (BLUP) analysis was
considered appropriate for these data. Based on the AMMI Stability Value Index (ASV), genotypes 10, 4,
9, 14 and 12 had more stable yield. The simultaneous selection index (SSIASV) based on ASV identified
genotypes 9, 4, 13, 10 and 6 as superior genotypes in terms of grain yield and yield stability. The AMMI2
biplot diagram based on the first two principal components identified genotypes 11, 2 and 6 as genotypes
with yield stability. Considering that not all principal components contribute to the AMMI2 biplot
calculation and only the first-two principal components are used, accounting for 18.47 and 25.26 percent
of the genotype x tillage (environment) interaction, the WAASBY genotypic stability index was used,
which allows simultaneous interpretation based on average yield and yield stability ina two-dimensional

graph. Based on the WAASBY index based on BLUP analysis, genotypes 4, 5, 6, 8, 9, and 15 were

identified as high-yielding with stable yield. The results of the mose& plot showed t contribution of

genotype and genotype X tillage (environment) interaction was 38.5 an fthe total variation,

respectively.

Conclusion:

Overall, it seems that using the WAASBY c]%rt with variable

eighting from 0 to 100 for the WAASB
index and average grain yield can lead to more@able res om sgability analysis using analyses such
as factor analysis, BLUP, and AMMI in identifying gen(‘/pes!?onsidering that the mixed model

and all components were used BY index, it seems that this index is superior to

other indices.
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Fig. 1- Pre-analysis of GEI. a) Mosaic plot for indication of PCs contribution in G+GE; b)
Eigenvalues of the BLUP_GEI matrix
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Figure 3. Estimated values of weighted average of the stability ASB) and mean performance
(Y) (WAASBY) for 16 chickpea genotypes considering,the weights of 50 and 50 for yield and
stab&ity, respective
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Figure 4. shows the genotype ranking depending on the number of principal component
axes used for-estimating the WAASB index and ranks of chickpea genotypes considering different
weights for stability and yielding. The most-left ranks were obtained only based on considering the
stability. The most right-ranks were obtained based on considering the grain yield. Between the
extremes, the ranKs were obtained based on different weights for stability and yielding. The four
clusters represent four classes of genotypes: (1) poorly productive and unstable genotypes (green
color); (2) productive but unstable genotypes (red color); (3) stable but poorly productive genotypes
(blue color) and (4) highly productive and stable genotypes (black color).
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Table 3. Stability indices, rank of genotypes and simultaneous selection index (SSI) for chickpea

genotypes
Code Grain yield(kg/ha) ASV  SIPC EV ZA WAASB  rGY rASvV
Gl 1280 254 28.5 0.195 0.294 12.80 10 13
G2 1110 19.5 18.4 0.066  0.208 9.35 16 9



G3 1303 232 232  0.108 0.256 11.40 9 11
G4 1343 3.2 3.53  0.004 0.033 1.38 7 2
G5 1442 277 216  0.095 0262 12.00 3 15
G6 1470 221 20,6 0082 0.234 10.50 2 10
G7 1137 26.1 159  0.071  0.209 9.82 15 14
G8 1381 127 144  0.064 0.140 5.95 6 7
G9 1539 6.48 465 0.005 0.058 2.67 1 3
G10 1277 1.51 1.63  0.001 0.017 0.76 11 1
Gl1 1382 232 16 0.059  0.202 9.36 5 12
G12 1257 8.75 10 0.029  0.098 4.20 12 5
G13 1389 937 986  0.039 0.089 3.68 4 6
Gl4 1233 824 928  0.021 0.095 4.14 13 4
G15 1307 342 236 0.129  0.298 13.80, 8 16
Gl16 1201 167 123 0033  0.152 7.02 14 8
Y Jgos alsl
Table 3. Continued.

Code rSIPC rEV rZA rWAASB SSIASV SSISIPC A SSIWAASB
Gl 16 16 15 15 23 26 2 5 25
G2 11 10 10 9 25 27 2 26 25
G3 14 14 13 13 20 23 22 22
G4 2 2 2 2 9 9 9 9
G5 13 13 14 14 18 16 16 17 17
G6 12 12 12 12 12 14 14 14
G7 9 11 11 11 W w29 26 26 26
G8 8 9 7 7 w3 4 ‘\ 15 13 13
G9 3 3 3 3 4 iwm w4 4 4
G10 1 1 1 1 1) 12 12 12
Gl11 10 8 9 10 15 13 14 15
G12 6 5 6 6 18 17 18 18
G13 5 4 W 9 11 8 8
Gl4 4 5 5 17 17 18 18
G15 15 18, N6 24 23 23 24 24
G16 7 6 8 22 21 20 22 22
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