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Extended Abstract

Introduction and Objective: The main usage of durum wheat is the production of semolina
(pasta flour) for pasta products due to its high protein and strong glutamine. The development of
the pasta industry, along with the increase in its demand and the favorable weather conditions in
many parts of Iran, requires more research, especially in the field of durum wheat breeding with
knowledge of the genetic diversity of the studied genotypes.

Material and methods:The plant material used in this experiment included 18 winter durum
wheat genotypes that were evaluated in dryland conditions in a randomized complete block
design with four replications at Moghan Dryland Agricultural Research Station located in Pars-
Abad of Ardabil province. The 32 phenomorphological and agronomic traits were measured in
laboratory and field.

Results: The difference between the studied genotypes was significant for most of the traits.
Mean comparison of traits for durum wheat genotypes in important traits such as total grain
yield, total biomass, yield of fertile tillers, weight of main spike, number of leaves, length of
spike and length of peduncle, introduced two genotypes as prior genotypes. Total grain yield
had a significant positive correlation with some traits such as main spike weight, number of
spikelets, number of grains per spike, number of grains in fertile tillers, yield of fertile tillers
and awn weight. Cluster analysis classified 18 durum wheat genotypes to three groups. The first
cluster included seven genotypes, the second cluster contained three genotypes, and finally the
third cluster included eight genotypes. The third cluster in terms of plant height, spike length,
peduncle length, number of leaves, stem diameter, number of fertile tillers, weight of single
plant, weight of main spike, number of spikelets, number of grains per spike, number of grains
per fertile tiller, fertile tiller yield, awn length, awn weight, straw yield, flag leaf length, flag leaf
width, total grain yield, total biomass and total straw yield were higher than average. Therefore,
the genotypes of this group can be used to improve grain yield. In principal component analysis,
the first three components explained for 68.28% of the total variation. For the first component,
single plant weight, spike weight, fertile tiller yield, straw yield, total grain yield and total
biomass had high positive coefficients. According to the analysis of the main components, the
first component, grain yield component, the second component, maturity-related traits and the
third component, leaf-related traits were named. These components can be used in the selection
of durum wheat genotypes in breeding programs.

Conclusion: Among durum wheat genotypes in terms of studied traits, considerable diversity
was found, and this diversity can be used in breeding programs for resistance to biotic and
abiotic stresses and other breeding purposes.
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Table 1. The pedigree of durum wheat genotypes used in experiment

S5 02 ) 0)led
Genotype pedigree Genotype number

N

Dehdasht
ALTARBA4/STINT//SILVER_45/3/LLARETAINIACDSS99 Y00376S-0M-0Y-13Y-0M-0Y-2M-0Y
SIMETO/3/SORA/2*PLATA_12//SRN_3/NIGRIS_4/5/TOSKA_26/RASCON_37//SNITAN/4/ARMENT//SRN_3/NIGRIS_4/3/CANEL
~0_9.1CDSS06B00488T-099Y-099M-11Y-0M-04Y-0B
BCRIS/BICUM//LLARETA INIA/3/DUKEM_12/2*RASCON _21/5/1A. 1D 5+1-
06/3*MO.]O//RCOL/4/ARMENT//SRN 3/NIGRIS_4/3/ CANELO_9 .1CDSS07Y00068S-099Y-099M-4Y-3M-04Y-0B
carasha2-1CD99-0091-T-3AP-AP-10AP-AP
BELLAROI/5/1A.1D 5+1- 06/3*MOJO//RCOL/4/ARMENT//SRN | 3/ l(\)lIGRIS 4/3/CANELO_9. 1CDSS07YY00444S-099Y-099M-8Y -
-04Y-0B
E90040/MFOWL_13//LOTAIL_6/3/PROZANA/ARLIN//MUSK_6/9/USDA595/3/D67.3/RABI//CRA/A/ALO/S/HUI/Y AV_1/6/ARDEN
TE/7/HUI/Y AV7918/POD_9/10/TOSKA_26/RASCON_37//SNITAN/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1CDSS06Y00497S 7
-11Y-0M-1Y-2M-0Y
1A.1D 5+1-06/3*MOJO//RCOL/4/ARMENT//SRN _3/NIGRIS_4/3/ CANELO 9.1/8/ SHAG_21/DIPPER 2//PATA 2/6/ARAM_7

o g~ W

/ICREX/ ALLA/S/ENTE/ MEXI_2//[HUI/4/YAV _1/3/LD357E/2*TC60//J069/7/ ARMENT/] SRN_3 8
NIGRIS_4/3/CANELO_9.1CDSS07Y00151S-099Y-099M-19Y-2M-04Y-0B
YAV79/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO _9.1/10/INRAM_1805/9/USDA595/3/D67. 3/RABI//CRA/4/ALO/5/HUI/YAV 1/6/ 9
ARDENTE/7/HUI/Y AV79/8/POD_9CDSS05B00936D-7Y-0M-3Y-4M-0
JUPARE C 2001*2/IM/6/ADAMAR_15//ALBIA_1/ALTAR 84/3/ SNITAN /4/SOMAT_4/INTER 8/5/SOOTY 9/RASCON_37/7/ 10
GUAYACAN INIA/ KUCUK/4/ARMENT//SRN_3/NIGRIS_4/3/ CANELO 9.1CDSS07Y00533T-099Y-099M-2Y-2M-04Y-0B
ICAMOR-TA04-1/Quabrach-1//Adnan-1ICD06-0877-0AP-4AP-0AP-5AP-0THTD -0TR 11
CandocrossH25/Ysf1//CM829/CandocrossH251CD07-497-BLMSD-0AP-0Tr-2AP-0Tr-1AP-0THT-0AP -0T| 12
Ossl1/Stj5/5/Bicrederaa1/4/Beza|zSHF//SD19539NVaha/3/Stj/Mr%@l{ﬁR/ Icajihan12 ICD07—094—BLMSD—OAP—SAP—OTr—lAP—OTHT—OAP - 13
Sebatel-2//Wdz6/Gil4-1CD02-0992-C-12AP-0AP-7AP-0AP-7AP-0AP-1AP-0AP 14
Manl3/Ainzen-1/4/Aghrass-1/3/Mrf1//Mrb16/Ru-ICD06-1620-0AP-3AP-0AP-2AP-0THTD 15
JUPARE C 2001*2/IM/6/ADAMAR_15//ALBIA_1/ALTAR 84/3/ SNITAN/4/ SOMAT_4/INTER_8/5/SOOTY_9/RASCON_37 16
ITIGUAYACAN INIA/ KUCUKI4/ARMENT//SRN 3/NIGRIS_4/3/ CANELO_9.1CDSS07Y00533T-099Y-099M-2Y-2M-04Y-0B
carasha2*Stj3//Bcr/Lks4/3/Ter3 17
Icaverve*Azegharl/4/IcamorTA0462/3/Maamour|3//V|tr0n/B|dral/5/MgnI3/A|nzen1 18
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Table 2. ANOVA of measured traits for under studied durum wheat genotypes

Spels)  abi b Sk Spolw bl emds lbemdis ebademihis 22 ohus
Plant Length of Length of Number of Stem Number of Number of Number of non- 33l Source of
height spike peduncle leaf diameter tiller fertile tiller fertile tiller df variation
60.38" 0.9671" 13.79 0.0812™ 0.1683™ 0.8312™ 0.5849™ 0.2185™ 3 )l.)g“".
Replication
27.81 0.0747 4525 0.0108 0.0341 0.1556™ 0.1445" 0.0032 17 9
Genotype
20.91 0.1157 7.977 0.0103 0.0263 0.0721 0.0659 0.0032 51 Eu:r:r
7.2 6.1 9.9 4.7 49 135 26.8 55 - CV (%)

** ¥ Probability level of significantly in 0.05 and 0.01, respectively

e
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Continued Table 2. ANOVA of measured traits for under studied durum wheat genotypes

&y slas

L 2 &l R ay > BTSSP
Lo ST i ) ul» rliins sy aliw o)k 4oty )SL)L o )i\l“‘ &l @ Olyeds gt
Weight of obo Number of Number Number of - 290% 1000 ol Source of
single plant ~ Weight of spikelet of grain grain per Yield of Yield of grains df variation
main spike per spike fertile tiller spike fertile tiller weight
11.641™ 10.35™ 3.24" 86.37" 161.11" 26.98" 0.3276™ 10.86 3 )l.)g“».
Replication
0.1495 0.0451 0.7484 19.20 23.22 0.0244 0.0229 15.79 17 9]
Genotype
0.1169 0.0368 0.5275 22.07 25.64 0.0269 0.0238 24.22 51 Eurar:r
11 10.9 5.2 15 16 12.7 11.9 11.9 - CV (%)

** ¥ Probability level of significantly in 0.05 and 0.01, respectively

Lo yd gz 9 o (sylel a3 I3 xe i F g%

p929> S allas 390 (slaiss (gl 0ad (6ol Slio uilyly 4o =Y g sl
Continued Table 2. ANOVA of measured traits for under studied durum wheat genotypes

_ _ cly p yasls
A 3Sdes Sy sk Sppes N JS 3 Sdes ol
Sdoy Jib Sy 09 s Uy S b JS Llosss @ Ol pis i
Lengthof  Weight of ° o~ T Harvest index . Total bioma ol Source of
awn awn Straw Length of Width of er plant Total grain otal biomass variation
. per pl ! ? df
yield flag leaf flag leaf yield
0.0539™ 0.0013 0.5641™ 4.408" 0.0172" 3.323 29108™ 154257 )‘.)SJ.
Replication
0.7727" 0.0006 0.0681* 1.187 0.0018 2.886 1628 13514 17 55
Genotype
0.3607 0.0005 0.037 1.455 0.0032 3.029 2048 9985 51 Eu;zr
11.9 145 10.8 8.1 4.4 4.2 11.6 10.7 - CV (%)

** ¥ Probability level of significantly in 0.05 and 0.01, respectively

Joyd gy 9 Sy bl gaw 53 Sl dne a5
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Sl JUoS g shle ol (e cdasmajgy Lo ple odljould (g
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Continued Table 2. ANOVA of measured traits for under studied durum wheat genoty

S ol 5 Slac s ) s » -~
JS cusls J © aéljb g opb a8 o T abpes u_f ) ’ PRl e
Total - Heading Flowering S Dough 2999250 &3] Source of
harwest Straw yield Stem stage date Milk stage Physiologic df variation
index per plot elongation stage maturity
0.0002 47.348™ 0.352 <[EVNE 0.648 2.704 16.27 0.829 3 )‘.)S.
Replication
0.0004 7.269" 3.458" Y/vYY® 1.059 2.735" 17.07 9.33" 17 CT)
Genotype
0.0003 3.940 1.950 VEYN 1.638 14 14.27 3.505 51 EurarZr
4.2 11 0.9 0.7 0.7 0.6 1.9 0.9 - CV (%)

** ¥ Probability level of significantly in 0.05 and 0.01, respectively
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Table 3. The mean of studied traits in durum wheat genotypes

il JLoS g s paol e dazayn Lo e wdljenld (oge

i 5 (Nisyses Clao Lululy pg)ed puS slacaisi) (B (b))

939> IS slacuigs ) adllas 590 Slao (L Sbe =Y Jgax

s EPR : s 33 g ; _ = B
308 98 3% 3¢ 4 0% g, G, 2 1 oaE 1 % VPR
cer 2 a5, AE dy 42 2 3 3 ¥y 4 9. 3B 8 5 &
F2¢ 38 gt F ¥ 33 i A g & 2 2F DE qad 4 ¢
L L LA B S N T L R b B B
23 28 %5 3¢ I gz =i 8% 2z IS o3 2 ¢ =
2z =7 22 E*° 5 2% E £ [E 2 Ry E 1 %3 § z 5

2 Az 2 2 5 z 2 =5 g
1.28 1.27 3327 32.92 13.60 1.74 2.99 0.92%@ 1.02 1.95% 3.26 2.15 29.31 537 60.67 1
1.25 1.23 32.40 31.75 13.62 1.72 2.99 0.82 1.05 1.90¢ 3.25 217 28.71 5.40 58.42 2
120 120 2% 279 1342 162 279 067% 100 165 326 205 2023 533 5268 3
13 13 3240 3240 1400 186 318 067% 100 L6F 327 210 2639 552 5071 4
13 147 a2y 3145 1380 179 319 06 102 I6F 325 220 2835 549 6192 5
119 119 2810 2860 1362 159 278 10/® 100 207® 324 207 2780 564 6254 6
121 1.19 29.40 29.00 13.55 1.61 291 1.22% 1.02 2.25% 3.35 212 26.34 5.46 62.06 7
1.30 1.30 32.52 32.35 14.95 1.78 3.15 1.25% 1.00 2.25% 3.50 2.20 27.97 5.74 63.14 8
1.35 1.29 31.45 29.52 13.80 1.77 3.36 1.15* 1.07 2.22° 3.29 2.15 29.15 5.55 67.56 9
138 13 350 3455 1440 184 33 110 110 21" 334 217 2867 566 6572 10
129 120 329 3290 1420 188 319 100® 100 200° 344 210 2873 575 6283 LI
1.20 121 27.55 27.10 13.55 1.64 2.93 1.17% 1.02 2.17%® 3.27 217 29. 5.70 66.37 12
1.32 1.32 33.82 33.82 14.32 1.81 3.08 0.75% 1.00 1.75% 3.36 217 YAIY 5.46 63.88 13
120 120 2985 2085 1385 169 306 095 102 197 335 215 2020 556 6452 1
1.33 1.32 31.45 30.87 14.42 1.81 3.15 0.90% 1.02 1.92% 3.53 2.15 29.97 5.68 67.49 15
I46 142 325 323 1400 197 354 107 105 212¢ 346 225 2889 580 6579 16
1.32 130 31.45 30.95 14.15 1.75 3.12 0.97% 1.05 2.05% 3.30 2.20 26.82 5.60 60.39 17
1.33 131 34.75 34.25 14.70 1.83 3.20 0.90* 1.02 1.92% 3.29 222 28.47 5.63 61.64 18
1.30 1.82 31.73 31.25 13.99 1.76 311 0.95 1.02 1.98 3.73 2.15 28.84 5.35 63.19 l\‘l;l‘ial:r‘:l

and two underscores, respectively.

Wlodds yasiie b3 590 9 SO b iy 4 iSTis g JBls polie g 1)l &bl M3 S yidie By S JBls gl olo (1 Sles (g o
In each column, the means with at least one common letter have not statistical difference, and the minimum and maximum values are marked with one
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Continued Table 3. The mean of studied traits in durum wheat genotypes

- a0 4 43 s
= = B iz : A
= = 43 T E 4 E = e < Ye OF = B
= z B N ) 53 o E ] g ) § o 28 -
-5 4F >s g 38 38 xs 42 me SF f xS X2 s 3¢ S8 3% Y
FERE S S L DS T ST TR T B ST A R O G -1 R S
we o 4§ 1 LS A k- S 3y 2¢ 2t J¢ g 38 o8 J@ : i 2
£ . g Jo 32 B 0 & AR w5 wEe B3 ye %S 2> z ~5 =22 g
2E  JIs e 3% py- 32 =3 w g 3 < g 55 3¢ G E ] Jg g H
35 3R s =3 B ~E A5 £ E 22 Xz 325 7% 3 e u3 g
238 &3 g 3t 38 13 7z 2E 33 f@ A5 mE 5 2 bE g 8
3o g 3e BS N £ 43 3 =
5 I 3, 3, 37 3 -
K Y 2 =
215bf 1985 195.2a 185 179.8ad 160ad 17.07bd 0.429 898.2 386.1 42.85 133 15.07 1.66bd 0171 9.10ab 38.80 1
216af 195.5 196.5a 184.8 180.8ab 161.2ab 17.42ad 0417 898.7 375.9 4181 133 14.66 1.69bd 0.162 8.95ac 39.73 2
217.8ab 1985 195ab 1845 180.2ad 160.8ac 15.89d 0436 839.4 362.6 24.93 135 1478 1.51d 0.159 9.01ac 4318 3
21852 199.2 196.5d 1855 181.2a 160.8ac VAIY \ad 0.428 955.5 400.1 4261 129 14.03 1.77ad 0.168 7.89d 42.08 4
216.2af 198.8 195.8ab 184.5 179.8ad 160.2ad 17.17bd 0.420 957.4 404.55 41.85 129 14.81 1.8lad 0.161 8.29bd 4165 5
4273
214df 198.2 194.8ac 184 178.8bd 159bd 16.13cd 0.424 8418 357.75 42.41 131 15.55 1.59cd 0.150 8.31bd 6
214.2cf 199 195ab 184 179.2ad 158.8cd 16.99bd 0.415 873.7 363.82 4141 129 13.43 1.67bd 0.136 8.01cd 40.77 7
213 5ef 198.8 194.8ac 184.8 179.2ad 159bd 18.96ad 0.460 961.6 392.70 40.38 131 14.28 1.85ac 0.156 8.26bd 4135 8
215.8af 1978 194.2bc 184 178.5¢d 158.5¢d 20.02ab 0.440 1009.5 408.67 39.98 133 1473 1.95ab 0.170 8.66bd 43.92 9
216.8ad 198.2 196ab 184.5 180.2ab 160.2ad 19.42ac 0415 997.5 409.95 41.62 132 14.90 191ac 0.169 8.35bd 39.38 10
214df 1975 194.8ac 1842 178.5¢d 159.5ad 19.77ab 0.406 960.0 389.32 40.38 133 15.01 1.86ac 0.181 8.54bd 39.76 11
214df 197 194.5ac 1832 178.2d 158.2d 16.80bd 0.421 8724 368.17 4210 130 15.56 1.66bd 0.144 8.66bd 44.08 12
214.5cf 198.2 195ab 184.5 179.5ad 159.2ad 17.66ad 0.430 928.2 401.10 42.86 1.30 1511 1.73ad 0.163 8.48bd 39.70 13
215bf 198 193¢ 1838 178.2d 159.5ad 18.52ad 0.396 918.4 362.77 39.09 130 14.89 1.81ad 0.164 8.52bd 4138 14
217.2ac 190 195.5ab 184.2 178.8bd 159.5ad 18.18ad 0.424 945.6 401.77 42.41 133 1541 1.78ad 0.160 9.75a 4317 15
216.5ac 198.2 1845 180.5ac 160.2ad 20.75a 0412 1062.9 42517 4113 132 15.39 2.04a 0191 8.79bd 45.19 16
216af 1975 195ab 1845 180ad 160.2ad 17.91ad 0.427 936.1 398.62 4259 127 1437 1.75ad 0.150 8.69bd 4174 17
213.2f 198.8 195.5ab 185 180ad 161.5d 18.73ad 0.416 962.6 400.57 41.45 1.33 14.96 1.83ad 0.172 8.99ac 38.08 18
2154 197.7 195.2 184.41 179.5 159.8 18.30 0418 934.6 389.29 41.56 131 14.98 157 0.163 8.26 4148 Meano;;g
Slosds Hasuie i y5 93 9 SO b cud iy iSTs 5 JBls polie 9 w5l (g)lel MBS (S e B> S JBlis (glyls (ola 1 Sikes ¢ ygis 2 o

In each column, the means with at least one common letter have not statistical difference, and the minimum and maximum values are marked with one

and two underscores, respectively.
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Table 4. Principal components and their eigenvalues for studied traits in durum wheat genotypes

St JS 5 ghle ol o ctasmargs L pds osliols (poge

VE-Y il /55 )las [y Jlo /sl oalS oMol dalitings,

P9s9° pIS syl 5 adllas 390 i (4l gl 029 oo 5 Lol (slaailge —F Joax

adgl ogog polis
Initial eigenvalue adlge
(%55 Lo ) oeibyly Loy & Component
% Cumulative % variance Total
33.87 3.87 10.84 1
56.35 22.48 7.19 2
68.28 11.93 3.82 3
75.61 7.33 2.34 4
81.51 591 1.89 5
86.24 4.73 151 6
89.97 3.73 1.19 7

kol sladge 4 205 5 Jobs sladilge 3 addllan 3)50 Clao culps 0 Joi>
Table 5. Coefficients of the studied traits in obtained components from PCA

wilys »
Component Trait
7 5 5 a 3 7 T
~0.004 0.033 20023 0217 0433 20739 0243 Plant height <5, ¢l
-0.007 0011 -0.325 0.056 -0.026 -0.600 0515 Length of spike L Jsb
-0.151 0.053 0.237 -0.301 0.781 0372 0.062 Length of Jsils,; Jolo
peduncle
-0.390 0.397 -0.063 0.031 -0.125 0112 0.649 No. of leaf 5 slass
0.397 -0.159 -0.479 -0.073 0.130 -0.448 0.498 Stem diameter 43l ks
0.218 0.447 0.060 0.025 -0.343 -0.755 0.098 No. of tiller e, sl
0.037 0.612 0.518 0.208 -0.006 -0.165 0.433 No. of fe”“et_l)le)‘f oy Sl
1ller
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grain per spike
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0.042 0175 0.060 0.746 0.356 -0.385 -0.075 1000 grains ;h'; = o
0.128 0.267 -0.019 -0.293 0813 -0.036 0.064 Length of awn Sy, Jsb
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Fig 1. Cluster analysis of durum wheat genotypes based on Ward method
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Table 6. Mean and deviation percent of three clusters obtained from cluster analysis for the studied traits in durum
wheat genotypes
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