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ABSTRACT

Introduction: Bread wheat is one of the most important and strategic food crops worldwide, with significant economic and political
implications. Among abiotic stresses, water deficit is considered one of the most critical factors, and drought is a widespread challenge that
seriously affects wheat production, particularly in rain-fed areas. Given the substantial extent of rain-fed wheat cultivation in the country,
selecting effective breeding strategies and employing appropriate criteria to identify drought-tolerant genotypes is particularly important.
Accordingly, the present study was conducted to identify superior wheat genotypes under rain-fed conditions.

Materials and methods: In this research, 25 bread wheat genotypes, including two cultivars Pishtaz and Pishgam (as control) and 23 wheat
genotypes prepared from Seed and Plant Institute, Karaj, were evaluated at the Research Farm of Razi University, Kermanshah using
randomized complete block designs with three replications during 2019 — 2020, 2020-2021 and 2021-2022 cropping years. In this research,
yield and its components including thousand grain weight, the number of grains per spike and the number of spikes per m? were measured.
Results: The results of the combined analysis of variance showed that the effect of year was significant for thousand grain weight, number
of grain per spike, and number of spike per m2. Also, there was a significant difference between genotypes in terms of yield, thousand grain
weight, the number of grain per spike and the number of spike per square meters. The interaction of year and genotype was not significant
for the traits. Thousand grain weight and the number of spike per m? had the most direct effect on grain yield. Based on cluster analysis, the
genotypes were grouped into two distinct categories. Genotypes 1, 2, 4, and 18 were placed in one group, and the remaining genotypes were
located in the second group. According to the traits measured in this study, the mentioned genotypes exhibited high grain yield and yield
components under rain-fed conditions, indicating their suitability for cultivation in rain-fed areas. Moreover, the second group exhibited
lower grain yield compared to the first group, suggesting that the genotypes in this group had lower adaptability and tolerance to drought
stress than those in the first group.

Conclusion: Based on the combined results of the three-year field evaluation, genotypes 1, 2, and 4 exhibited high grain yields under rain-
fed conditions and showed high and acceptable thousand-grain weights. Moreover, these genotypes were superior to the two check cultivars
in terms of grain yield and yield components.
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Table 1- Name and code of bread wheat Genotype in this

research

gy WS w595 pb sbie

Genotype code Name of the genotypes Origin

1 WC-4924 oS

2 WC-4582 Ll S

3 WC-4592 Lo 5

4 WC-47341 b e

5 WC-4965 Sl

6 WC-4840 O

7 WC-4958 JRERe

8 WC-47399 il

9 WC-4600 Ll S

10 WC-4987 sl

11 WC-47615 55

12 WC-4612 Blews 5 5L

13 WC-5001 el

14 WC-4994 el

15 WC-47638 9n

16 WC-47583 LIS

17 WC-47522 e

18 WC-47569 6 poo o

B Pishtaz Alvand//Aldan/Ias58

20 Pishgam o5, Lzhong87- 4+ - S 55
oS

21 WC-47640 G s 4in

22 WC-47467 S e

23 WC-4553 L5

24 WC-4583 L 8

25 WC-4554

58
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Table 2- Characteristics of research farm soil (0—30 cm sampling depth)

<y Jbe Sk cal SL el
Crop year Soil texture Soil particles ‘51'{ oS S Sal ] EC
o Sl L, OMOAMICCADON ifime  gH) (ds.m-1) SARs
Sand Silt Clay
2019-2020 o8 oy e 17.4 46.6 36 1.13 14 7.58 0.712 0.542
2020-2021 oy oy e 15.4 48.6 36 1.25 14.75 7.71 0.488 0.521
2021-2022 ) (s 15.4 46.6 40 1.01 17.25 7.68 0.611 0.382
<=hy Jw (PPM) B ey yolic (slyiee (Ppm) e gdner ) cdale
Crop year Content of essential elements (ppm) Micronutrient concentration (ppm)
* S
<) el e sl oz o2l S5
Nitrogen Potassium Phosphorus Potassium Sodium Iron Zinc
+ Calcium
2019-2020 011 556 34.4 7 101 112 0.27
2020-2021 0.12 500 25.9 5.3 0.85 7.5 0.24
2021-2022 0.10 418 12.80 43 0.56 8.5 0.55
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Figure 1- Rainfall pattern at the experimental site (Kermanshah) during the 2019-2022 cropping years
(in millimeters)
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Table 3- Combined analysis of variance for grain yield and yield components for 25 wheat genotypes
under rain-fed conditions
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Sources of variation Degree of freedom

Ju 2 236.70™ 3131.05™ 477511.05™ 7858.40 ™
Year
Jbose sl 6 22.78 18.31 " 15044.89 " 17624.29
Replication/Year
S5 24 121.34™ 65.05™ 18357.06™ 21873.54™
Genotype
Jbo x isis 48 33.65™ 46.43 8845.92 M 5758.02 "
Genotype xYear
s
144 29.28 37.08 9340.22 5749.35
Error
(1) e e 13.05 22,63 28.95 31.66
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** and * indicate significance at the 1% and 5% probability levels, respectively; ns indicates a non-significant difference.
TGW: thousand grain weight, NGS: number of grains per spike, NS: number of spikes per square meters, and GY: grain

yield
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Table 4- Mean comparisons of 25 bread wheat genotypes for measured traits over three cropping

years based on LSD test
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VAT Y ((MF AP M ondinn 5 65965555 /) SKen g able o
Genotype code (9) (g/m?)
1 44.79 25.71 330.11 341.19
2 41.48 29.75 383.67 327.47
3 35.68 25.31 348.77 177.78
4 44.96 27.68 395.56 351.98
5 37.25 27.83 390.67 229.77
6 41.69 26.78 320.67 249.20
7 45.12 26.92 312.00 222.29
8 40.45 23.00 394.33 254.26
9 45.97 27.28 353.00 236.87
10 44,55 24.01 324.56 194.22
11 40.15 28.16 393.44 201.36
12 43.09 28.70 240.78 180.88
13 32.44 31.95 362.22 206.09
14 39.91 25.52 370.44 233.51
15 47.09 20.53 363.00 214.81
16 43.07 26.51 329.44 257.38
17 36.87 26.75 358.67 194.48
18 42.59 25.31 366.89 319.97
19 41.91 25.57 387.78 266.82
20 40.80 2751 288.44 231.90
21 42.30 30.79 255.67 189.75
22 36.97 26.40 344.67 202.10
23 47.14 23.46 300.89 248.17
24 38.20 24.12 371.44 21152
25 42.61 27.08 286.67 243.54
Sl 41.45 26.90 333.75 239.49
Jslo 32.44 20.53 225.75 177.78
Sl 47.14 33.00 395.56 351.98
LSD©.05) 5.04 5.67 90.05 70.65
LSD©.0D) 6.65 7.49 118.93 93.30

als 8, Shoe GY'g 250 50 50 aliiws olans NS b o ails slaas NGS il 50 59 TKW
TGW: thousand grain weight, NGS: number of grains per spike, NS: number of spikes per square meters, and GY: grain

yield
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Table 5- Correlation matrix of the traits measured in 25 bread

wheat genotypes

TGW NGS NS GY

TKW
NSS
NS
GY

-0.396* 1
-0.222  -0.301 1
0.355 0.023 0.399* 1

doys ) 50 J\A:;-lchwﬁjla,&'.«u%):q**;*

5 8ks 1 GY A2 i 3l NS s 5 by slas NGS wils e 035 TKW

&l

** and * indicate significance at the 1% and 5% probability levels,

respectively

TGW: thousand grain weight, NGS: number of grains per spike, NS: number
of spikes per square meters and GY: grain yield
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Table 6- The direct and indirect effects of traits in path analysis of relationships between grain yield and
its related traits in 25 bread wheat genotypes under rain-fed conditions




Y

Dependent . - .
- Indirect effects Direct effect  Correlation
variable
TGW NGS NS
TGW - -0.208  -0.160 0.724 0.355
GY NSS -0.287 - -0.216 0.526 0.023 0.556
NS -0.161  -0.158 - 0.719 0.399*

L2y 0 Jlez>| ch.a 53 s gme

<l s Shes GY Er e 03 A sl NS (s 55 &l slaws NGS ls Jl5a 055 TKW

*Significant at the 5% probability level

TGW: thousand grain weight, NGS: number of grains per spike, NS: number of spikes per square meters and GY':

grain yield
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Figure 2- Cluster analysis diagram of 25 bread wheat genotypes under rain-fed conditions

based on agronomic traits by UPGMA method and Euclidean distance
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