Plant Productions, 44(4), Winter, 2022

[ Research Article ]

Plant Prod., 2022, 44(4), 489-502 ISSN (P): 2588-543X
http://plantproduction.scu.ac.ir// ISSN (E): 2588-5979

Yield Stability Analysis of Advanced Spring Wheat Genotypes under Non-

Stress and Drought Stress Conditions

Davood Daei Alhagh', Varahram Rashidi** , Saeed Aharizad®, Farhad Farahvash®,
Bahram Mirshekari®

1- Ph.D. Student of Plant Breeding, Departement of Agronomy and Plant Breeding, Faculty of Agriculture and
Natural Resources, Tabriz Branch, Islamic Azad University, Tabriz, Iran

2- *Corresponding Author: Associate Professor, Departement of Agronomy and Plant Breeding, Faculty of
Agriculture and Natural Resources, Islamic Azad University, Tabriz Branch, Tabriz, Iran (rash270@yahoo.com)

3- Professor, Departement of Plant Breeding and Biotechnology, Faculty of Agriculture, University of Tabriz Tabriz, Iran

4- Associate Professor, Departement of Agronomy and Plant Breeding, Faculty of Agriculture and Natural Resources,
Islamic Azad University, Tabriz Branch, Tabriz, Iran

5- Associate Professor, Departement of Agronomy and Plant Breeding, Faculty of Agriculture and Natural Resources,
Islamic Azad University, Tabriz Branch, Tabriz, Iran

Citation Daei Alhagh, D., Rashidi, V., Aharizad, S., Farahvash, F., & Mirshekari, B. (2022). Yield stability analysis of
advanced spring wheat genotypes under non-stress and drought stress conditions. Plant Productions, 44(4), 489-502.

10.22055/ppd.2020.33143.1889

Received: 25 April 2020 Accepted: 29 june 2020

Abstract

Introduction

Wheat (Triticum aestivum L.) is the first most important cereal crop in the world. Drought,
among abiotic stresses, is known as the most complicated, devastating factor against wheat
production. Although drought impedes wheat yield at all growth stages, its negative impacts are
more critical during the flowering and grain-filling phases (terminal drought) and result in
substantial yield losses. A prolonged and severe drought will result in a significant decrease in the
production of crop and serious issues of food supply and food security. Given the growing
population in developing countries such as Iran, and the economic and political importance of
producing this cereal, a serious examination at its production and breeding is warranted.

Materials and Methods

In order to study yield stability analysis of advanced spring wheat genotypes under non-stress and
drought stress conditions (stop irrigation in the stage of the emergence of 50% inflorescence of
each experimental unit), 28 genotypes were evaluated in 2016-2017 and 2017-2018 cropping years
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in two separate experiments with a randomized complete block design with three replications in
the research field of Islamic Azad University of Tabriz.

Results and Discussion

Combined analysis of variance under two conditions in two crop years revealed a statistically
significant difference between studied genotypes for all traits (P<0.01). Genotype x condition
interaction was significant for seed yield, number of seeds in spike, plant height, harvest index in 5%
probability level and 1000 seed weight and biomass in 1% probability level. The results of the present
study showed that the studied genotypes had different reactions under different environmental
conditions for these traits. Based on the results obtained from parametric method which includes
environmental variance and environmental coefficient of variation genotypes Karim, Gabos, Zagros,
Aftab, URBWYT-94-3, URBWYT-94-9, URBWYT-94-7 and URBWYT-94-2¢; in Wricke's
Ecovalence genotypes Morvarid, Arta, Gonbad, Roshan, ERWYT-94-8 and URBWYT-94-10; in
average rating genotypes Darya, Aftab, ERWYT-94-7, URBWYT-94-10, URBWYT-94-2 and
URBWYT-94-4; in standard deviation of rank genotypes Morvarid, Gonbad, Superhead, Arta,
Roshan and URBWYT-94-10 known as stable genotypes. Based on non-parametric method of Ketata
et al. genotypes Roshan, URBWYT-94-10 <ERWYT-94-8 and ERWYT-94-7 known as the stable and
high yields genotypes. Overall, the genotypes Karim, Aftab, Roshan, URBWYT-94-7 <URBWYT-94-
9 <URBWYT-94-10 and URBWYT-94-2 introduced as the stable and high yields genotypes. The
findings of the study revealed that the results of environmental variance statistics and coefficients of
environmental variation are similar, indicating a common trait between them. In other words, the
genotypes that were known as sustainable genotypes based on environmental variance stability
statistics are exactly those genotypes that were identified as sustainable genotypes based on
environmental stability coefficient statistics.

Conclusion

As regards the genotypes that were known as sustainable genotypes based on environmental variance
stability statistics are exactly those genotypes that were identified as sustainable genotypes based on
environmental stability coefficient statistics Therefore, it can be argued that environmental variance
stability statistics and environmental stability coefficient statistics are the best indicators in the
identification of the stable genotypes in terms of yield.

Keywords: Cut off irrigation stress, Interaction genotypes x conditions, Parametric and non-
parametric methods of stability
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No. of genotype Name of genotype

Specifications

1 Darya

2 Morvarid

3 Karim

4 Gonbad

5 Gabos

6 Zagros

7 Sherodi

8 Superhed

9 Aftab

10 Dehdasht

11 Arta

12 URBWYT-94-3
13 ERWYT-94-4
14 ERWYT-94-6
15 URBWYT-94-6
16 Roshan

17 ERWYT-94-7
18 URBWYT-94-7
19 URBWYT-94-8
20 ERWYT-94-8
21 ERWYT-94-9
22 URBWYT-94-9
23 URBWYT-94-10
24 123

25 URBWYT-94-2
26 ERWYT-94-2
27 247

28 URBWYT-94-4

Irrigated Cultivar - Tolerance to Fusarium
Irrigated Cultivar - Tolerance to Fusarium
Spring Rain fed cultivar - Sensitive to brown rust
Irrigated Cultivar
Spring Rain fed cultivar
Spring Rain fed cultivar
Irrigated Cultivar
line Inbreed Parents
Spring Rain fed cultivar - The latest cultivar
Spring Rain fed cultivar - Durum wheat
Irrigated Cultivar - Advanced wheat line
Rain fed wheat - Advanced wheat line
Irrigated wheat - Advanced wheat line
Irrigated wheat - Advanced wheat line
Rain fed wheat - Advanced wheat line
Inbreed Parents line
Irrigated wheat - Advanced wheat line
Rain fed wheat - Advanced wheat line
Rain fed wheat - Advanced wheat line
Irrigated wheat - Advanced wheat line
Irrigated wheat - Advanced wheat line
Rain fed wheat - Advanced wheat line
Rain fed wheat - Advanced wheat line
line Inbreed
Rain fed wheat - Advanced wheat line
Irrigated wheat - Advanced wheat line
line Inbreed
Rain fed wheat - Advanced wheat line
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Table 2. Combined analysis of variance for the studied traits in advanced spring wheat under non-stress
and strees conditions in two crop years

Mean square
g £ 3 — - ><
= s & & Eg & 5§ & ¢
SO.V. o S Z : 5% 2 B 2 2 to
£ 2 @ Qa o6 85 258 = g 2
5 £ § 3 ¥ B 5 s
5 » g § B & Z
Year 1 11815.21™7864.12™ 107.63™ 5.21™ 21551 32.06™ 81250.55™ 152.33" 97.06™
Irrigation 1 21938.36™ 6958.27™ 289.87™ 3.54" 328.36™ 42.14™ 184670.34™ 271.61" 112.37™
Irrigationx Year 1 4115.08™ 471536™ 98.17™ 2.73" 63.29™ 28.67™ 47181.77™ 184.14™ 63.59™
Replication(year) 8 244717 251809 4933 389 26.81 1823 2871107 6429 2846
Genotype 27 19827.01" 17764.27" 455.33" 15.22" 308.42" 96.81" 256140.23" 386.35" 148.14™
Genotype xYear 27 6965.04™ 6344.25" 152.29™ 4.9™ 102.67" 36.46" 75383.66™ 127.15™ 58.19"
Genotype X Irrigation 27 13462.17" 8547.08™ 201.14" 5.8™ 22842 35.44™ 198269.71" 221.62" 83.26"
Genotype x Irrigation x Year 27 6584.11" 5273.21" 104.14" 39" 774" 3238 65090.3" 108.36™ 40.2"
Error 216348136 211532 6527 208 365 2058 32039.12 56.67 2346
CV. (%) - 1537 10.34 19.07 1521 15.62 1704 18.82 9.52 11.96

ns, * and ** no significant differences, significant at the 5 and 1% probability level, respectively.

Table 3. Stability statistics of studied Spring wheat genotypes under non-stress and drought stress
conditions in two crop years

s £ £ g3 3 5 3

No. of % "EE E% §§§ g -‘E“g—“ §§

o o C c .= [SENERN 2] TS < S|

genotype 5 £e s 255 & g2 8 £3

O 3: % UEJ - UEJ 8 > :% 2 8
1 Darya 377.075  15936.14  33.47834 6.5 5446712  7848.877
2 Morvarid 291.835 4965.723  24.14648 205 2.380476  446.6546
3 Karim 304.1 1544.605  12.92386 175 7.593857  4613.033
4 Gonbad 283.15 7795518  31.18214 23 2.309401 526.4876
5 Gabos 284.195 1140.573  11.88352 21 7.527727  5357.131
6 Zagros 287.35 1481.773  13.39614 20.5 7.505553  4604.13
7 Sherodi 341.2375  12296.77  32.49666 9.75 7.228416  4033.716
8 Superhed 260.22 10226.76  38.86229 25.75  2.629956  2035.025
9 Aftab 352.605 1223976  9.921273 7.75 6.751543  5564.845
10 Dehdasht 276.3625  9425.108  35.12886 23.625 5.437141  2550.598
11 Arta 286.165 6134.315  27.36948 2175 05 97.13991
12 URBWYT-94-3 299.935 520.9462  7.609731 16.5 11.61895  15238.62
13 ERWYT-94-4 3752975 2141122  38.98926 8.5 8.812869  15272.08
14 ERWYT-94-6  302.705 9732.19 32.5901 17 6.480741  2174.236
15 URBWYT-94-6 326.4175  2480.93 15.25927 13.25 7.410578  2752.874
16 Roshan 382.2575  6893.764  25.29377 11.25 3.304038  209.4337
17 ERWYT-94-7  375.24 10685.39  28.93577 7.25 4425306  2731.739
18  URBWYT-94-7 334.62 1606.934  11.97973 12 7.615773  3822.54
19  URBWYT-94-8 327.1275  2686.477  15.84435 12.75  5.377422  1948.094
20 ERWYT-94-8 320.5575  8129.314  28.12684 13.25 4.349329  684.4743
21 ERWYT-94-9 310.31 9563.72 31.51502 16 6.480741  1556.608
22 URBWYT-94-9 339.12 1949.969  13.02148 10 6.480741  3068.153
23 URBWYT-94-10 341.88 4753.257  20.1661 8 2.44949 399.8801
24 123 309.87 13094.46  36.92872 145  9.327379  4643.436
25 URBWYT-94-2 365.6275  1680.782  11.21287 55 6.137318  4071.725
26 ERWYT-94-2  302.3025 12018.87  36.26521 16.75 8.770215 4106.073
27 247 294.2175  11092.53  35.79701 19.25 7.320064  2740.253
28 URBWYT-94-4 3583475  2753.489  14.5953 6.625 5991313  2365.188
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Figure 1. Diagram based on yield of spring wheat genotypes studied under non-stress and drought
stress conditions in two crop years
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