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Table 1- Name and pedigree of the studied genotypes in this experiment

K [t puass
R ol ot [ o3, pb £99°
Genotyp Variety name/ Line pedigree Bread/
¢ code Durum
wheat
Gl Linel7 BW
G2 Koohdasht BW
G3 Mehregan BW
G4 Aftab BW
G5 Asman BW
G6 Saverz DW
G7 Kabir BW
8 KANZ*4/KS85-8-4/ 5/2*FRET 2*2/4/SNI/TRAP #1/ 3/ KAUZ*2/ TRAP//KAUZCGSS05Y00186T-099M- BW
099Y-099M-099Y-099ZTM-2WGY-0B
G9 Paya BW
G10 PBW343*2/KUKUNA//WBLL1*2/KUKUNACMSA05M00118S-0100ZTM-029(LR34 HOM+HET) ZTY- BW
040ZTM-040SY-16ZTM-0Y-0B
Gl1 BECARD/KACHUCMSS06B00169S-0Y-099ZTM-099Y-099M-28WGY-0B BW
G12 GUAYACAN INIA/POMA_2//SNITAN/4/D86135/ACO89//PORRON _4/3/ SNITAN CDSS02B00562S-0Y - BW

0M-2Y-1M-04Y-0B

G13 AVTA/YAZI_1//GREEN/SOMO/6/AJAIA_1/EUDO//PLATA_6/4/BUTO//SCOT/MEXI_1/3/PLATA_8/5/ISLA BW
CDSS05B00584T-0TOPY-26Y-0M-2Y-4M-0Y

Gld Icavereve (Azegharl/4/lcamorTA0462/3/Maamouri3 DW
/IVitron/Bidral/5/Mgnl3/Ainzenl)

Bezajihane (Ossl1/Stj5/5/Bicrederaal/4/BezaizSHF//

c15 SD19539/Waha/3/Stj/Mrb3/6/Icajihan12) bw
G16 Zaghavin-2 (lcasyr1/3/Gen//Stj/Mrb3) DW
G17 Secondrue DW
G18 Miki-3 DW
G19 Berghouta (Terl//Mrf1/Stj2) DW
G20 Icamoram-7 (ICAMORTAO0472/Ammar7) DW
G21 Margherita (Terbol975/Geruftel2) DW
G22 Julia (Mgnl3/Ainzen1/3/Terl//Mrfl/Stj2) DW
G23 Trouve (Amedakull/TdicoSyrCol//Loukos) DW
G24 Jabal (Korifla/AegSpeltoidesSyr//Mrb5) DW
G25 Maghrour (Amedakul1/TdicoSyrCol//Cham1) DW
26 Icarukus (Maamouril/5/IcamorTA0462/4/Stj3// DW
Ber/Lks4/3/Icamor/6/Mgnl3/Ainzenl)
G27 IDON 39-33 (Ossl1/Stj5/5/Bicrederaal/4/BEZAIZSHF//SD19539/Waha/3/Stj/Mrb3/6/Stk/Hau//Hecal) DW
G28 Mikikassem (Icamilmus5/Miki2//Geromtell/lcasyrl) DW
G29 IDON 39-15 (lcamorTA0471//lcamorTA0459/Ammar8/4/Stj3//Dra2/Bcr/3/Ter3) DW
G30 Oussara-2 (Mgnl3/Ainzen1/3/Terl//Mrf1/Stj2) DW
G31 Icakassem (Icamilmus5/Miki2//Geromtell/Icasyrl) DW
G32 IDON 39-30 (IcamorTA0472//Quarmal/Gbch2/3/Mgnl3/Ainzenl) DW
G33 IDON 39-18 (IlcamorTA041/4/1camorTA0469/3/Bcr/Grol//Mgnl1/5/MIKI2) DW

Pj)j.) f..\.f DW ‘UL f..\.f BW
Bread wheat (BW), Durum wheat (DW)
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Table 2- Physical and chemical characteristics of the experimental site

oSl Selas i oo il e
EC Organic carbon Clay Silt Sand
S pH o) K (ppm) PERM) NGO o
0.41 7.4 0.71 386.6 22.04 0.07 25.6 38.4 36
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Figure 1- Average temperature and rainfall in cropping season 2017-2018
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Table 3- Variance analysis of traits evaluated for 33 wheat genotypes

o T ©layo (il
Source s9151 Mean of squares
variation df DH PH DM SSM NGPS TKW BY GY HI
e
)_;u_ 1 11.88 26.73 3.88 2933.3 491 50.97 11323730.9 521362.9 44,18
Replication
sl - - -
32 5.51 91.2 0.84 6201.7 42.78 34.05 2603313.03 579514.8 16.63
Treatment
s
32 3.75 23.8 0.44 4406.6 47.09 25.34 2026064.6 242044.8 15.21
Error
ks .
Sl e 14 6.5 03 18.1 27.6 117 15.3 145 10.7
CV (%)
LSD (5%) 3.9 9.9 1.35 135.2 13.9 10.2 2899 1002 7.94
LSD (1%) 5.3 13.4 1.82 181.8 18.8 13.8 3898 1347 10.68

**: Significant at 0.01 probability level

2oy Ko glel Jloiml o 45 (5,00 e 7

wls e 59 TKW s jo ails slaws INGPS (x50 0 50 alws olaws SSM ( Saws, b 59, DM iy gl )l PH « ooalos b 59, DH (g Llazs! (Slle

by paslas HI ails o Slae GY (ulog o Slae BY

Abbreviation signs: Days to heading (DH), Plant height (PH), Days to mature (DM), Spike per square meter (SSM), number of grain per
spike (NGPS),1000 kernel weight (TKW), Biological yield (BY), Grain yield (GY), Harvest index (HI).
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Table 4- Average of different agronomic traits of 33 wheat genotypes

sa

G 95 BY GY
DH(day) PH(cm) DM (day) SSM NGPS TKW (g) HI
Genotype (kg/ha) (kg/ha)

Gl 133 74 190 494 21 36 9500 3293 35
G2 135 87 192 330 28 42 8438 3025 36
G3 134 63 191 390 25 39 9750 2765 30
G4 133 68 190 410 26 42 9350 3845 41
G5 133 92 191 370 25 46 10763 3433 32
G6 138 84 191 308 24 48 8600 3318 39
G7 133 82 189 320 37 45 12750 5280 42
G8 134 83 189 276 27 45 8600 3158 37
G9 131 74 190 328 26 47 10388 3985 38
G10 132 80 191 378 29 43 9225 3203 35
G11 132 73 189 332 25 43 8563 3218 38
G12 136 75 190 272 22 43 9275 3323 36
G13 137 75 191 352 18 43 8325 2718 34
G14 135 79 190 381 24 43 9581 3259 34
G15 137 77 191 326 23 47 8600 3173 37
G16 134 78 190 407 27 47 10400 3826 37
G17 136 82 190 430 23 35 11738 4210 36
G18 135 79 190 346 37 47 11075 4003 36
G19 134 76 190 377 25 40 9000 3240 36
G20 135 69 190 361 22 43 8788 3118 35
G21 136 73 190 406 27 45 7563 2688 36
G22 135 65 190 394 18 48 8813 3528 40
G23 135 65 191 416 21 47 8163 2568 32
G24 137 70 191 380 23 43 8588 3258 37
G25 135 71 190 378 24 37 9125 3638 40
G26 136 68 190 364 29 37 7725 3175 42
G27 133 75 190 308 19 44 8500 2650 31
G28 133 73 190 372 17 33 8713 3010 35
G29 136 68 190 444 31 40 10288 3708 37
G30 136 83 192 286 23 43 8050 3005 37
G31 136 70 192 486 30 46 10088 3950 39
G32 135 78 191 386 26 42 9275 3628 39
G33 135 81 191 268 25 48 9150 3423 38
ol 134 75 190 366 25 43 9295 3382 36

Mean

PSlas
138 92 192 494 37 48 12750 5280 42

Max

Jélos

Min 131 63 189 268 17 33 7563 2568 30
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Table 5- Selection index of ideal genotype (S11G) and distance from ideal (d*) and non-ideal (d) genotypes

s} JTows) caigis 31 alols JTows) e cuigis 5 aliols SHG a5l as,
Genotype d d SIIG index Rank
Gl 0.176 0.344 0.662 14
G2 0.184 0.314 0.631 20
G3 0.184 0.341 0.649 16
G4 0.131 0.347 0.725 7
G5 0.166 0.357 0.682 10
G6 0.186 0.318 0.630 21
G7 0.094 0.434 0.822 1
G8 0.190 0.316 0.625 22
G9 0.140 0.358 0.720 8
G10 0.157 0.335 0.681 11
G11 0.176 0.317 0.643 18
G12 0.196 0.323 0.622 23
G13 0.219 0.305 0.582 27
G14 0.167 0.335 0.667 13
G15 0.186 0.316 0.630 21
G16 0.124 0.363 0.745 5
G17 0.137 0.383 0.736 6
G18 0.110 0.390 0.779 3
G19 0.168 0.325 0.659 15
G20 0.185 0.320 0.633 19
G21 0.187 0.307 0.622 23
G22 0.183 0.331 0.643 18
G23 0.205 0.316 0.607 24
G24 0.173 0.320 0.649 16
G25 0.160 0.331 0.675 12
G26 0.172 0.313 0.645 17
G27 0.225 0.306 0.576 28
G28 0.215 0.313 0.592 25
G29 0.112 0.369 0.767 4
G30 0.209 0.300 0.590 26
G31 0.099 0.375 0.791 2
G32 0.146 0.337 0.697 9
G33 0.190 0.327 0.633 19
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Table 6- Correlation coefficients among the evaluated traits in wheat genotypes

wlao
DH PH DM SSM NGPS TKW BY GY HI SHG
Traits
DH 1
PH -.038 1
DM 407" 153 1
SSM -.018 -.438" .066 1
NGPS -.101 .223 -.119 .014 1
TKW .092 .203 .167 -.347" .206 1
BY -.288 .265 -.249 195 .526™ .015 1
GY -.179 .202 -.308 111 .609™ .077 .848™ 1
HI 123 -.038 -.212 -.056 .381" .060 .100 .602™ 1
SIIG -.180 .048 -.188 -.402" .758™ .078 837 .879™ 4117 1

*and **: Significant at the 0.05 and 0.01 probability level, respectively

Slaxi (oS (o) p20) Sy B 59,y (p iy iy glis)l
Sfbes (nyeS s e 0 onyiie sqpeyte ;S alis
G iyl 09,5 g ol lid 1) ails o Slee g ologa
Sass (g yeS W gwy093) Sy U g, slasd 0 eS s
5 omb ool 9See (ol Al Sl 5 ki o ails
labys 4 cudy Gul ar ol plas 1y ails o ySles e
(V09,5 UL als o ,Shee b (w095 slacassns 05,5 aw Jol
Szl 5 (V 09)5) mly als 0)Sles b w20 slocssss
Lal sy oS olawl 5o (F 05,9) Gy s o Shas b (o5
UL ails 3 Shae b (y095 slacessy JLis @ gl Sol5a ms
ailgs ga ) 09,8 50 w095 9 UL o Slee b slacuisis il oo
bl slaylims ;o CBlS ol Giduassl sl Olgie 4
2lo g o Sles e @l s Olse w4 b5 S

g i85l )3 (solpia sl yo (o5 wollas Dlogas

#*

Qo yd S 5 gy 5kl Jleiml maw j0 (6,0 x5 4y

Soslauwl b pasd Cuigil YV (oeg,5 (slp slades a5

09,5 dw & lacuisi) slabgs aysa )0 L8 pdy plaxil o)ly (b,
O 3 Omegd gl 0 (o Cen ST JS) Wil oS
e ol 285 B i V50 Y sl oS5 4 eg)S
G17 G16 G32 G10 G9 (G18 G5 G7 slacsys a5
slocses (Jgl 09,5 0 G4 4 G25 G26 G22 G29 G31
2 lewsss plo g pgs 09,5 ,0 G2 4 G30 G5 G15 G33
Al il glaog S alie jslate 4 a3 S )13 pon 098
5ol bad Z oped 4 Slao adS polae (obj)l 0550 Slao
03,5 ol (ol Cen -F ) iy ol dliio s
(55093 oS Sy U g, (ol B 55, olasd 0 iaS
b oy ;o alaw olosy alos jo ails slawy o iy
ol 1y cllsy asls g dils o Sles ¢ yuloga o Slas oy ien

Oty ool U 5, olowi o yiinn 09,8 (pegs ol

15

10
05

mc1
00 mc2
05 — - "G
1.0
15

DH PH DM 88M NGPS TKW BY GY HI

el y Coomw JS% g WARD (g 4 sladigs 3205 o Conms JSob 0038 i 935 YV 50 (b5, 0590 Wlio (5l slabigs 435 -F S5
B o b 1) paiS i i VY (sl (235l 0590 Slho Ja 1 gladigs 4 5o 09,5 duw dum Lo

Figure 2- Cluster analysis for traits evaluated of 33 wheat genotypes. The left figure showed the cluster analysis using the WARD
method and the right figure showed a comparison of three classes of cluster analysis for traits evaluated of 33 wheat genotypes
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Abstract

Introduction: It is crucial to introduce and develop new high-yielding dryland wheat cultivars with
resistance to biotic and abiotic stresses, given the extent of wheat cultivation in tropical regions and
the occurrence of drought in recent years. On-farm experimentation provides new insights and is a
suitable method for informing farmers about novel technologies, such as new crop varieties. Using
the SIIG index and cluster analysis, the current study aimed to identify the superior wheat genotypes
for grain yield and other agronomic traits in tropical drylands and introduce them to farmers.
Material and Methods: In current study, 33 varieties/ pure lines selected from the DARI and
ICARDA wheat breeding programs were cultivated on farmers' fields of Lorestan province using a
randomized complete block design (RCBD) with two replications during 2017-18 cropping season.
The genotypes evaluated consisted of 12 cultivars and 21 pure lines of bread wheat and durum
wheat, respectively. The pedigree of all genotypes is presented in table 1. The following nine
characteristics were recorded: days to heading (DH), plant height (PH), Days to maturity (DM),
spikes per square meter (SSM), number of grains per spike (NGPS), 1000 kernel weight (TKW),
biological yield (BY), Grain yield (GY), and harvest index (HI). Using ANOVA, all investigated
characteristics were analyzed. Genotypes means were compared using the least significance
difference (LSD) at 5% and 1% probability level. Correlation analysis was performed using the
Pearson method. Selection index of ideal genotype (SIIG) was utilized to select the genotypes with
the highest yield and agronomic traits. In addition, cluster analysis using the WARD method and
principal component analysis were employed to categorize genotypes. To analyze the data,
MSTATC, IBM SPSS Statistics ver. 22 and Excel were utilized.

Results and Discussion: Paya and Kabir varieties and G17, G18, and G31 lines had the highest
average grain yields, with yields of 5,280, 3,985, 4,210, 4,003, and 3,950 kg/ha, respectively. The
SIIG index indicated that Kabir and Paya varieties, and G31, G18, G29, G17 and G16 lines with a
high SIIG value (0.822, 0.720, 0.791, 0.779, 0.767, 0.736 and 0.745, respectively) were superior
genotypes, whereas G13 and G17 lines with a low SIIG (0.582 and 0.576, respectively) were the
weakest genotypes for the majority of traits evaluated in the current study. Grain yield exhibited a
significant and positive correlation with biological yield (BY), number of grains per spike (NGPS),
and harvest index, according to correlation analysis (HI). Days to heading and maturity correlated
negatively with grain yield. Therefore, BY, NGPS, HI, and early maturity may be suitable
indicators for selecting high-performing genotypes in wheat breeding programs under rainfed
conditions. Strong and positive correlation was observed between the SIIG index and grain yield.
This issue reflected a larger proportion of grain yield in the SIIG index. Cluster analysis classified
genotypes into three primary classes. Class 1 consisted of maturity date genotypes with high yield,
Class 2 consisted of early maturity genotypes with low yield, and Class 3 consisted of early
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maturity genotypes with low yield. In the current study, first -class genotypes with high yield and
earliness were deemed promising genotypes for planting in tropical regions under rainfed conditions
or as parents for improving yield and desirable agronomic traits in wheat breeding programs.
Conclusion: The best genotypes, as determined by the SIIG index and cluster analysis, are the
Kabir and Paya varieties and the G31, G18, G29, G17, and G16 lines, which are suitable for
planting in drylands and further breeding programs. Significant and positive correlations between
grain yield and biological yield (BY), number of grains per spike (NGPS), and harvest index (HI)
indicated that these traits could be regarded as suitable indicators for enhancing grain yield in wheat
under rainfed conditions. In the current study, genotypes with higher grain yield and desirable
agronomic traits had the highest SIIG index. SIIG index could therefore be utilized as a suitable
method for identifying the best genotypes on various crops.

Keywords: Cluster analysis, Correlation, SIIG index



