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Extended abstract

Introduction

Drought is recognized as one of the most common and challenging environmental stresses in agriculture
worldwide (Hu et al., 2020) and the production of this plant Reduces by 21%. Annual production of 13.7
million tons with a cultivated area of 5.8 million hectares in Iran shows the importance of this plant. Of
this level, 67% is related to rainfed cultivation and the rest to irrigated cultivation. Numerous studies
have been conducted to investigate the traits and determine their relationship with wheat grain yield
using multivariate methods (Alavi-Siney and Saba, 2015). In most of these studies, the relationship
between traits and grain yield has been discussed, but there has been no discussion about the selection
of superior genotypes. Therefore, a method is needed to be able to select the desired genotypes according
to all of studied traits. The Selection Index for Ideal Genotype (SIIG) is one of the methods that in
addition to selecting the ideal genotype that can determine the distance between genotypes. In this
method, it is possible to identify genotypes with the desired characteristics. The aim of this study was to
investigate different wheat genotypes under rainfed conditions and determine the best genotypes in
terms of yield and early maturity through SIIG selective method.

Materials and methods

In this study, 24 bread wheat genotypes (21 lines and Baran, Sadra, Hashtrood cultivars) were carried
out in a randomized complete blocks design with four replications at the rainfed research station of
Zanjan Agricultural and Natural Resources Research Center located in Khodabandeh for three years. In
this experiment, 5 morpho-phenological traits were measured as follows. Plant height (PLH), days to
heading (DHE), days to maturity (DMA), 1000-seed weight (TGW) and grain yield (YLD) were measured
after physiological maturation. Analysis of variance, comparison of mean traits by LSD method and
matrix of phenotypic correlation coefficients were performed using SAS software (9.4). SPSS software
(21) was used to group the genotypes by cluster analysis through Ward method. Multivariate analysis of
variance was performed to investigate the differences between clusters and compare the mean between
clusters using SPSS software (21). In order to study the genetic diversity and integration of morpho-
phenological traits, SIIG method was used (Zali et al., 2015).
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Results and discussion

The results of analysis of variance showed a significant difference between the genotypes, indicating
sufficient diversity in terms of the studied traits. The matrix of correlation coefficients showed a positive
and significant relationship between1000 grain weight, grain yield and SIIG index. In addition, a
negative and significant relationship was observed between days to heading with 1000 grain weight,
grain yield and SIIG index. Grouping of genotypes using cluster analysis and multivariate analysis of
variance showed that genotypes 4, 12, 16, 17, 18, 22 and 23 have the highest value in terms of most traits,
especially grain yield. Grouping of genotypes based on SIIG index also placed 7 genotypes (6, 10, 12, 16,
17, 18 and 23) in the top group. Comparison of the two methods showed that 5 genotypes are common
in the last two methods, which indicates the high efficiency of these methods in selecting the best. The
advantage of SIIG method over other methods is the grouping of genotypes based on the desirability of
traits; for example, the low average of genotypes in days to heading and days to maturity traits are
desirable, which in this method is considered. This is not considered in multivariate analyzes such as
cluster analysis. Therefore selected genotypes through the SIIG index as superior genotypes during three
years of experiment are recommended for use in rainfed breeding programs.

Conclusion

According to the ranking based on SIIG index and comparison with control cultivars, genotypes No. 6,
10, 12, 16, 17, 18 and 23 can be recommended as superior genotypes for use in breeding programs under
rainfed conditions.

Keywords: Cluster analysis, Multivariate varriance analysis, Selection, SIIG index
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Table 2. Results of physical and chemical analysis for used soil
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Table 2. Used wheat genotypes in current study
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No Variety / Line

1 Sardari

2 Hashtrood

3  Sadra

4 Vee/Nac//SARA-BW-F6-06-85-86-2-5 IRW2009-10-048-0OMA-OMA-OMA-OMA-OMA-1MA
5  Vee/Nac//Gahar IRW2009-10-050-0OMA-OMA-OMA-OMA-OMA-6MA

6  Maroon/3/Sardari//Ska/Aurifen IRW2009-10-003-0OMA-OMA-OMA-OMA-OMA-3MA

7  Maroon/3/Sardari//Ska/Aurifen IRW2009-10-003-0MA-OMA-OMA-OMA-OMA-4MA

8  Maroon/Gahar IRW2009-10-006-0MA-OMA-0MA-OMA-OMA-5MA

=)

O0MA-0MA-0MA-OMA-4MA

Debira/7/Zcl/3/Pgfn//Cno67/Son64(Es86-8)/4/Kauz/5/Trk13/6/F134.71/Nac//Sabalan IRW2009-10-007-0MA-

10  Dharwar Dry/Nesser/3/F130-L-1-12//PONY/OPATA IRW2009-10-013-0MA-0MA-OMA-OMA-0MA-3MA

11 Dharwar Dry/Nesser//SARA-BW-F6-06-85-86-2-5
12 Arvand//78Zhong291/Azar2

IRW2009-10-056-0MA-0MA-OMA-0MA-OMA-6MA
IRW2009-10-058-0MA-0MA-0MA-0MA-OMA-4MA

13 Chenab/GB-SARA-27 IRW2009-10-023-0MA-0MA-OMA-0MA-OMA-6MA
14 Chenab/GB-SARA-27 IRW2009-10-023-0MA-OMA-0MA-OMA-O0MA-7TMA

15  Chenab//78Zhong291/Azar2
16  Wang shui bai//78Zhong291/Azar2

IRW2009-10-061-0OMA-0MA-O0MA-OMA-OMA-6MA
IRW2009-10-070-0OMA-0MA-0MA-OMA-0MA-4MA

17  Sorkhtokhm/Desconciod-7 IRW2009-10-112-0MA-OMA-OMA-OMA-OMA-8SMA
18  Kavir//78Zhong291/Azar2 1RW2009-10-087-0MA-OMA-OMA-OMA-OMA-2MA
19  Kavir/78Zhong291/Azar2  IRW2009-10-087-0MA-0MA-OMA-OMA-O0MA-4MA

20  Systani/6/Sbn//Trm/K253/5/Anza/3/Pi//Nor/Hys/4/Sefid

21  K5-0MA-OMA-0MA-OMA-0MA-4MA

22 K50-0MA-OMA-OMA-0MA-OMA-2MA
23 K50-0MA-OMA-OMA-0MA-0MA-3MA
24 K50-0MA-OMA-OMA-0MA-0MA-4MA

IRW2009-10-134-0MA-OMA-OMA-OMA-OMA-4MA
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Table 3. Compound variance analysis of different morpho-phonological traits in studied wheat genotypes during 3

years
S.0.V i @l df DHE DMA PLH TGW YLD
Year Jw 2 897.48™ 1572.34™ 1880.30™ 21.70™ 13897088.72""
Errorl Vs 9 6.17 3.64 78.10 32.67 348228.80
Genotype e 23 29.97* 11.60" 52.71" 12.99™ 232351.30™
GenotypexYear Jlw yo uighj 46 8.30™ 6.92" 60.28" 10.89" 86794.69™
Error2 Y s 207 2.49 2.19 24.05 2.63 70.99
CV (%) Olpdi 9 b - 1.04 1.81 6.38 4.72 14.07

PLH ¢ S, b 35, olaxs DMA talis j50l U 59, olaas DHE ¢4/ g +/+ 0 Jloizl mhaw ;o jlo cire )5 Smoyul i oy ** 9% 1

als o Sloe (YLD cals |50 59 TGW casgy elas )|

ns % and **: non-significant, significant at 0.05 and 0.01 probability levels, respectively; DHE: Days to heading; DMA: Days
to maturity; PLH: Plant height; TGW: 1000 grain weight; YLD: Seed yield
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Table 4. Mean comparison of genotypes for studied traits and SIIG index during 3 years

Genotype <uigj DHE DMA PLH TGW YLD (Kg.ha) SIIG
1 151.50 181.58 77.50 33.87 1822.00 0.46
2 150.92 183.92 78.33 34.82 1950.00 0.68
3 150.83 181.83 77.08 34.26 1851.70 0.51
4 150.00 182.58 77.50 33.55 2053.30 0.69
5 149.92 182.58 71.50 34.19 1951.00 0.64
6 149.42 184.33 75.42 36.51 1990.00 0.72
7 151.75 184.08 75.00 33.90 1800.00 0.38
8 153.67 183.00 75.42 34.49 1675.00 0.26
9 153.75 184.83 77.08 32.96 1620.00 0.21
10 151.50 184.83 78.33 36.90 1981.70 0.79
11 151.25 182.83 81.25 34.18 1663.30 0.38
12 150.58 183.33 78.33 34.32 2068.30 0.75
13 152.75 183.83 78.75 32.39 1760.00 0.35
14 152.25 185.08 79.17 34.67 1803.30 0.49
15 154.17 183.17 79.17 33.27 1743.30 0.37
16 150.58 183.50 75.00 35.18 2073.30 0.73
17 148.92 181.50 77.50 34.71 2020.00 0.74
18 150.92 183.25 78.75 34.85 2060.00 0.79
19 153.42 183.75 73.75 34.67 1841.70 0.44
20 149.92 182.67 77.50 34.43 1903.30 0.59
21 152.33 182.50 77.50 33.03 1803.30 0.40
22 149.17 184.17 74.17 33.47 2026.70 0.62
23 148.92 183.75 76.25 34.84 2021.70 0.71
24 149.67 183.00 71.67 35.53 1963.30 0.59

LSDo.o1 3.16 2.88 8.52 3.62 282.79 -

Alls 5, Sles YLD sails Jlio 59 TGW sasgy glis )| PLH ¢ Sops, U 59, slows :DMA talis ;501 b 59, slows :DHE

A 5 s st M T L a8 Loy s o o (sl e o Soslas Sl o 4 5
DHE: Days to heading; DMA: Days to maturity; PLH: Plant height; TGW: 1000 grain weight; YLD: Seed yield
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: Represent the highest value for each trait and genotypes that have not significant difference with it resetively
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Fig. 4. Cluster analysis Dandrogram through Ward method based on studied traits.

Go09,5 gl a5l andllaos j90 Glao o putito sz (puilyylg 4 32 ¥ Jgar
Table 5. Multivariate analysis of variance of studied traits for verifying grouping results under normal condition.

03! slosd g3131 4z 0 olul (gol31 4z 50 Jlado F P value
Test Treatment df. Error df. Value
Pillai 3 54 1.41 3.20 0.001
Wilks lambda 3 45 0.02 9.15 0.000
Hotelling 3 44 27.22 26.62 0.000
Roys,s largest root 3 18 26.49 95.37 0.000
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Table 6. Comparison of the mean of groups obtained from cluster analysis based on the mean of

morphophenological traits in each group

09, ¥ slows Average of groups Wog 5 Kileo
Cluster  Lines Number DHE DMA PLH TGW YLD
----------- day------------ cm g kg ha'!
1 5 150.292 183.732 76.25° 35.59° 1967.20°
2 7 149.87* 183.152 76.79* 34.42° 2046.19*
3 3 152.89% 183.552 77.92° 33.88° 1652.774
4 9 152.10° 183.17% 77.27% 33.83° 1814.29¢

als 5,Skos (YLD sails 3 y35 TGW sy glis )| PLH s So 5 55, slass DMA taliis 15015 b 5, slass DHE
DHE: Days to heading; DMA: Days to maturity; PLH: Plant height; TGW: 1000 grain weight; YLD: Seed yield

GhalosT Jlos s (5aSiln ulisl 2 Sy 35)d 58590 Slio L STIG (ablis (Siod 5 Joizr
Table 7. Correlation of SIIG index with morpho-phonological traits based on average of 3 years of experiment

Traits lio DHE DMA PLH TGW YID SIG a5l
DHE 1
DMA 0.24m 1
PLH 0.21" -0.08™ 1
TGW -0.40" 0.21™ -0.24™ 1
YID -0.78" -0.07™ -0.24™ 0.48" 1
SIIG -0.77" -0.03™ -0.04™ 0.63™ 0.95™ 1

LN g e lo 0 Jiml mhaw jo s s o pire e o Sy T

# ns
3

als o Slae ;YLD sals 50 59 TGW sasgy elas )| PLH ¢ Sa, U 35, slawi DMA calows ;505 U 55, slass -DHE
s * and **: non-significant, significant at 0.05 and 0.01 probability levels, respectively
DHE: Days to heading; DMA: Days to maturity; PLH: Plant height; TGW: 1000 grain weight; YLD: Seed yield

09,5 33 (3 S8 1B it 5 S 098 50 (8 R
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Table 8. Grouping of wheat genotypes based on SIIG index and mean of morpho-phonological different

traits in each group

oy, Y ol Average of groups og,5 Silw
SHG Groups  Lines Number DHE DMA PLH TGW YLD
-------- day-------- cm g kg ha'!

0.8<SI1G<0.9 1 0 - - - - -

0.7<SI1G<0.8 2 7 150.12 183.50 77.08 3533 2030.71
0.6<SI1G<0.7 3 4 150.00 183.31 76.88 34.01 1995.25
0.5<SI1G<0.6 4 3 150.14 182.50 7542 3474 1906.10
0.4<SI1G<0.5 5 3 15239 18347 76.81 3440 1822.33
0.3<SI1G<0.4 6 5 15245 183.28 7833 3335 175398
0.2<SI1G<0.3 7 2 153.71  183.92 76.25 33.73 1647.50
0.1<SI1G<0.2 8 0 - - - - -

als o Sloe (YLD cals |50 59 TGW a5gy glas )| PLH ¢ Sas, U 35, olass DMA caliss 50l b 35, olass -DHE
DHE: Days to heading; DMA: Days to maturity; PLH: Plant height; TGW: 1000 grain weight; YLD: Seed

yield.
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